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1. Introduction

1.1 Whatis ANSPROF?

ANSPROF is an application-centric performance analgsé profiling tool for IBM
POWER server partitions running IBM i(i5/0S) operating system.

ANSPROF includes three major components: Performand¢a Dallector, System
Monitor, and Performance Profiler.

Performance Data Collector (PDC) is used to colledbpmance related information
for a job or a group of jobs. PDC is actually an osttaion tool using such lower
level collection services as IBM Performance Managen@ollector, IBM Database
Monitor (DBMON), IBM Job Watcher Collector, IBM Perfmance Explorer and
ANSPROF native collector services. PDC starts angsstbese services as required
and stores the statistics produced by them into a sirgfermance data collection
repository. If a certain type of statistical data bancollected using an existing IBM
service, this service is used. ANSPROF native collectovicge only provides
statistics otherwise unavailable, e.g. ODP usage anct@dkict statistics.

System Monitor (ANSMON) is a watchdog service collegtimformation about IBM
i(i5/0S) jobs breaking user-defined resource utilization duee, such as CPU
utilization, 1/O levels or paging rates. If a job keany of the established guidelines,
an exception record is added to the ANSPROF repositady RDC statistics
collection for the job is started.

Performance Profiler is the primary interface forfpenance data analysis. It builds
performance profiles from the data collected by PDC agamti presents them to the
end user in the form of graphs and reports. PerformanoélePris an open
architecture tool enabling users to easily modify pre-défgpr@phs and reports. The
latter are usually rendered as MS Excel worksheetsewlaila selection is performed
by IBM Query Manager queries.

1.2 Collection modes

ANSPROF Performance Data Collector is extremely Wllexi it supports a large
number of parameters for each of the services it helpgchestrate. Since explicit
definition of such parameters each time application pedoce is to be profiled can
be a daunting task, different sets of parameter valaasbe organized as named
groups. Furthermore, two PDC modes, BASIC and ADVANCEDgHzeen defined.
The latter offers maximum flexibility of parameteripat, while the former is
extremely easy to use.

1.3 Client and server functions

ANSPROF has client-server architecture. There isuadation set of interfaces and
services representing the server component of ANSPR@Fprinciple, both
performance data collection and analysis can be pertbuséng just the server
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components of ANSPROF. The main interface of theesessmponent is IBM 5250
“green screen”. A more user-friendly graphical usegrfiaice is packaged as the client
component of ANSPROF. All ANSPROF functions are akd in this manual with
reference to the GUI interface. 5250 menus and commaediismussed iAppendix
A.

1.4 ANSPROF usage scenarios and interfaces

ANSPROF is ideal for both on-site and remote perfolceaanalysis. What makes it
especially good for that latter is the variety of ddiat can be collected into the
repository. Usually, a single data collection is sudint for problem determination.

The following four ANSPROF usage scenarios are mostigradened by the level of
expertise of the user and intended type (local or renodtde analysis:

data collection for remote analysis

data collection by a performance expert
data analysis by a performance expert
data collection and analysis by non-experts

Experts would tend to use the 5250 server interface for atdiection — primarily
because it supports ADVANCED collection mode — and GUIpfofile analysis. In
case of data being collected for remote analysiscajlpi customer-tailored CL
command scripts would be used for both collection and backupeotlata. In all
other situations GUI would be the preferred product interfebecause it helps
significantly streamline the process of the analysis eade it transparent to end
users with no special system performance knowledge.
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2. ANSPROF packaging and licensing

ANSPROF tool is packaged as 4F44ANS IBM i(i5/0S) licensediam product. It
includes both the performance collection and analysispoaents. The analysis
component, therefore, is integrated in the LP and camnotdered separately.

In order to install ANSPROF on the target applicatierver the distribution package
(.exe file) must be downloaded from the Cinimex BS welte shat
http://www.cinimex.co.ukRunning the .exe will start the installation proc&siing
the installation the user may be prompted to downloadretall the most recent Java
Runtime environment (JRE) for Windows. ANSPROF files, udelg user
documentation, MS Windows executables and IBM i(i5/0S) fikgeare installed on
the hard drive of the PC — appropriate items are automfigteedded to the user Start
menu. The installation process then proceeds to the i(BYOS) installation. Save
files are uploaded to the designated server and RSTLICB&@Mnand is executed
under the covers.

The installation procedure calls QSYS2/QCMDEXC stored mhoee in the target
server partition. If the definition of the procedure does exist it is automatically
created as follows:

CREATE PROCEDURE QSYS2/QCMDEXC(IN VARCHAR ( 32000), IN DEC (15, 5))
LANGUAGE C SPECIFIC QSYS2/QCMDEXC NOT DETERMINISTICMODIFIES SQL
DATA EXTERNAL NAME QSYS/QCMDEXC PARAMETER STYLE GHRAL

If one of the earlier ANSPROF releases is installedhe server, it must be deleted in
order to install the new release. Multiple releaseANEPROF cannot co-exist. If
multiple ANSPROF releases are installed, attemptsubong profiling agents will
terminate with error messages.

Trial licenses (temporary licenses acquired by defaondt active until the proper
product licenses obtained and installed) have some @nadtiestrictions. In technical
terms, the trial license period is implemented agthaee period of 4F44ANS license
product that the product automatically enters upon thé dse but before proper
license keys are acquired and installed. Grace perictFi4ANS LP is 30 days.

License keys are distributed in the form of IBM i(i80programs packaged into save
files. For example, the license key for partition QMEX of the system with serial
number 6500001 would arrive as QTEMP/CINIMEXA program packagedairgave
file with the same name, CINIMEXA. The program objectntnent would contain
the serial number of the server, 6500001. In order to ezdise received licenses
license programs have to be restored and executed in thepappe partitions.
Licenses should not be registered before the relatsshde products have been
successfully installed.

ANSPROF software is licensed for a certain numbgorotessors in the installation
partition. If, due to the HW upgrade or partition reconfigoragt the number of
processors in the partition where the ANSPROF releasestalled increases beyond
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the licensed limit, a new license must be purchased-emable ANSPROF in the
changed partition.
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3. ANSPROF components

3.1 Server system requirements

- i5/0S V5R4 (PTF S136748)
- DB2 Query Mgr and SQL DevKit (for modifying pre-defined quenaly)

3.2 Client system pre-requisites

- MS Excel (VB macros in Excel workbooks must be enabled)

If ANSPROF client GUI interface is to be used, JRE dr.thigher must be installed
on the client PC. If such JRE environment cannot be founthertlient PC when
ANSPROF GUI is started for the first time, the usél e prompted to download
and install the latest JRE from Sun Microsystems wteb s

3.3 Security settings

ANSPROF makes use of the multiple IBM APIs including Yéditcher APIs.
All ANSPROF data collection jobs run under QSRYV systeofilpt

To execute some of ANSPROF functions it is also regsto obtain special Job
Watcher function authority. This authority is automdlycadded to QSRV profile
during the product installation procedure (ADDJWAUT command).

ANSPROF product should be installed and uninstalled by awiderALLOBJ and
*SECADM authorities. During ANSPROF installation a spéciser profile
(ANS@OWNER) is created. This profile has no sign-gmatslity but is used as the
source of adopted authorities for some of the ANSPR@#®ponents. Default setting
of ANS@OWNER profile should not be changed.

It is strongly recommended to not only uninstall this olddease but also manually
delete all work and collection libraries (e.g. ANSWORKNSWORKQxx and
EANMONXxxx) that may be re-used by the new release. Faitureomply with this
recommendation may cause multi-le ANSPROF functiaiswith authority-related
error messages.
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3.4 Performance

ANSPROF facilities do not consume significant amouinsystem resource. 10-20
parallel ANSPROF profiling agents cause no significantoperdnce degradation.

There are two exceptions to the above rule. Firé&&§NiSPROF is used to trigger IBM
tool tracing, e.g. PEX or STRDBMON, performance impacthef profile collectors
can be more or less substantial depending on the profileitdes used and the
number of jobs being profiled. Second, if wildcard or tHrkevel profiling is
requested (see ANSPROF command description for detaifsuogtion of system
resources may increase as the number of profiling agentbreads being profiled)
increases and the polling interval decreases.

ANSPROF default values can to a certain extent inlaeihe amount of resource
consumed. ANSPROF default values can be changed using EH&Dcommand
(see CHGDFTAN command descriptionAppendix A

3.5 National language support

ANSPROF displays and messages are only provided in Bn{llsere are certain
rules to follow, however, if the main language of thetegpn ANSPROF is installed in
is not English. To avoid corruption of IBM PerformanGmsllector information

displayed by certain ANSPROF reports it is recommemndeagthange QYPSJOBD job
description specifying the English language versions désydibraries in the system
library list parameter. This change will have a sitlece of all performance collection
messages always generated in English, wherever IBM rfefaece Collector is
started from.

3.6 Functional description

3.6.1 ANSPROF product structure

ANSPROF application performance profiler includes two imtist functional
components, ANSPORF Application Profiler and ANSPROY¥st&n Monitor.
Application Profiler is a tool that can be used toemilland analyze performance data
for a selected IBM i(i5/0S) job or a group of jobs. Sgstdonitor, unlike
Application Profiler, operates at system level. Whdmsitted, it starts monitoring all
system and application processes (jobs). Once a procesissbany of pre-defined
thresholds (e.g. CPU consumption rate, paging rate/@rrate), Monitor starts
Application Profiler for this process. This instanceled Profiler collects information
until performance characteristics of the process lfaltk within the pre-defined
guidelines.

ANSPROF Application Profiler collects two types ofalat he first type of data is job
performance data (e.g. program stack snapshots) snapsbigsted at regular
intervals. The second type of data is event-triggeredrdton (e.g. SQL statement
execution data). Rather than collecting performancea dwtively, Application
Profiler invokes appropriate IBM tools, such as IBM Perfance Collector,
DBMON and PEX to do the job. Profiler also makes oSEBM Job Watcher APIs to
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start JW performance data collectors for target jblada that is not available from
any of the above sources (e.g. ODP status snapshotdleisted natively.

All performance data can then be analyzed using a comnterface and a set of
predefined analytical queries. Queries generate reportginnoimeric and graphical
formats. The pre-defined queries can be easily modifigtidognd user.

3.6.2 Signon

To start working with ANSPROF it is necessary to run @k#.executable and sign
on to the server where 4F44ANS LP is installed uSigmontab.

To sign on to the server its name (or ip address),prséite with sufficient authority
to handle ANSPROF, and the password must be specified.

3.6.3 Profile data collection

Performance profile data can be collected in eithéh@two modes, ADVANCED or
BASIC. ADVANCED mode offers the complete set of ANSPF data collection
parameters, whereas in BASIC mode it is possible tereate most useful sets of
parameter values by easily remembered names, such aCiBATNTERACTIVE,
etc. related to the nature of the performance problenisdngng to solve.

ADVANCED collection mode is only available via the 5250 meand command
interface and therefore discussed\ppendix A

Application performance profiling in BASIC mode can betsié usingProfile tab.

Application performance profile can be created fomglsijob or for a group of jobs.

In either case to start the profiling target jobs musdbfined, as well as the time
interval and the types of data to be collected. Fah ¢arget job being profiled a
separate ANSPROF PDC agent is started on the seraen. EDC agent job creates
multiple data snapshots at regular intervals and stbess in the application profile

repository (or collection). Data collected for mulgipjobs of the same profile,

therefore, is stored in the same repository.

Each PDC agent can collect the following types of it data: program stack
contents, ODP statistics, object lock data, resourdeatibn and paging statistics.
Additionally, ANSPROF agents can use IBM Job WatcA&is to collect Job

Watcher data for target jobs (program stack contents aricstate data). This data is
later reformatted by ANSPROF and stored in the ANSPR@Eve” format.

On top of the above, when profile data collection isatized, ANSPROF can invoke
IBM Performance Collector, IBM Performance ExploredEK), and Database
Monitor (STRDBMON). Data collected by these IBM tooss stored in the same
library as ANSPROF profile repository and can be usedédtailed profile analysis.
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The first PDC agent submitted for the collection creafNSPROF database
structures and, optionally, starts requested IBM tracegsses.

Stack snapshots, CPU utilization snapshots, tempspage used (job-level profiles
only) snapshots, and job status snapshots are alwagstedll

The following collection parameters are supported:

PROBLEM — type of data to be collected

There are three problem types currently handled by ANSPREATCH (traditional

batch runtime problems), *INTERACT (poor response timdAVANAT (Java

application performance problem with native JDBC dridjer DB access) or
*JAVATOOL (Java application performance problem with IBMolbox for Java
JDBC driver for DB access).

In *BATCH mode ANSPROF collects native program stackpshats, full ODP data
and job performance data. Additionally, IBM performancéad@MGTCOL) and
DBMON traces for all target jobs are collected into AMSPROF target library.

In *INTERACT mode ANSPROF collects native program ktanapshots, full ODP
data, job performance and locking data. The latter iected recursively (cascading
mode), i.e. if a target job is caught waiting for akl@nd the lock is being held by
another job, performance profiling is started for thikeo job. Additionally, Job
Watcher stack and performance data, IBM performance dat&GTGOL) and
DBMON traces for all target jobs are collected into ANMSPROF target library.

In *JAVANAT and *JAVATOOL mode Job Watcher performanpeofile data is

collected. Additionally, IBM performance data (*MGTCOLS collected into the
ANSPROF target library. Database monitor data is c@ltedr the appropriate SQL
server jobs.

COLLECTION - collection name: name uniquely identifying the data to be
collected. *JOB special value allows using the target jolbenas the name of the
collection. Profile data in case wildcard profiling isrged into a single collection. If
*JOB is specified as the collection name in the wilddgarofiling scenario, the job
name root (the value of the job name parameter witiheutrailing asterisk) is used.

Each collection is saved in a separate library, tlmenaf the library being the same
as the name of the collection.

JOB - job name: name of the job to be profiled. Can be generic or *AlfL,
wildcard profiling is requested (see description of paranit#vVBER).

USER — user name:user name part of the IBM i(i5/0S) job identifier. Cha
generic or *ALL if wildcard profiling is requeste(see description of parameter
NUMBER).

NUMBER - job number: job number or *ALL (wildcard). If a job number is
specified, the combination job/user/number uniquely idest#igob in the system. If
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the job is not active at the time the agent stahs, agent ends generating ‘NOT
FOUND’ message in the agent job log.

If wildcard profiling is requested, the manager agent idesta This manager agent
periodically polls all active jobs with names satistyithe defined criteria and, for
each job not presently being profiled, a new colle@gent (secondary agent) is
started. The operating system automatically starts séersy server job for each
manager agent; the function of this job is to service QGYOB requests.

If any of the job parameters (job/user/number) has argewalue (*ALL or a value
ending with the asterisk), performance data for jobs wm#imes starting from
“ANSAGENT” is not collected.

CURRUSER - current user name:CURRUSER parameter can be used to narrow
the range of the jobs to profile the jobs executing uttike specified effective profile.
This feature is especially useful while profiling SQL v&zr jobs started under a
certain user profile, as specified in the requesting JVi, 8M WebSphere
Application server.

ACTSBS - active subsystemif wildcard profiling is requested, ACTSBS parameter
can be used to narrow the range of the jobs to prafilthe jobs executing in the
specified subsystem.

TIME - runtime: collection period (in minutes).

Sometimes, especially if IBM Performance Collecota be submitted, ANSPROF
agent may take up to a few minutes to initialize. If itlésirable to obtain as much
profiling information as possible the agent has to beestawell before the target
process gets under way.

While potentially it is possible to submit multiple pteficollectors specifying the

same collection library as the target, it is impadrtanremember that information for
any single job cannot be collected to the same repgdly more than one PDC agent
at a time. A submitted PDC agent ends with an errosagesif another PDC agent is
already collecting data for the same job to the samget repository.

The “End” button on this tab can be used to shutdown PRISF data collection

server. This operation may take a few minutes to compledl it is recommended not
to interrupt it using external to ANSPROF facilitieE ANSPROF server shutdown
procedure has been interrupted, it must be run again in ardested the ANSPROF
server status — otherwise, new PDC agents may faibtt

ANSPROF agents send informational and error messag€¥S¥SOPR message
queue.

“ANSPROF agent QPADEVxxxx ready” is an example of infational message
indicating that work files have been created and proéte dollection is now about to
begin.
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“FROM: ANSAGENT QPGMR 922488: T-END” and “FROM: PAGENT QRI&
922488: J-END” are normal end ANSPROF agent messages.

“‘FROM: ANSGENT QPGMR 922488: CU-END” message means thatcthrrent
user of the job being profiled has changed so that it ngelogatisfies the filtering
criteria (CURRUSER parameter).

“FROM: ANSAGENT QPGMR 922488: L-CONFL” message means ttdSRROF
agent ended because it was started with save option *REPland another system
process was holding a lock for the collection member egivg it from being
cleared.

More information about such messages can be found tioiséppendix A.

3.6.4 Profile analysis

There is a set of predefined analytical queries thatluam be used for data analysis.
Queries are defined for ANSPROF native data analysisyedsas for IBM Job
Watcher and DBMON data analysis. Predefined queries caeasi®y modified, if
IBM Query Manager LP is installed on the server wheré&SRROF is installed.

To start the analysis of the collected profile Analyab of the main ANSPROF
window should be used. This tab contains the followingmeatars:

COLLECTION — name of the data collection: name of the earlier created
collection.

PATTERN - stack truncation pattern: optionally specifiesthe pattern used to
convert stack snapshots before the analysis begmset8nes, especially when
profiling applications are written in C/C++ or Javaacst snapshots contain lots of
information unrelated to the application being profiledr Example, an application
module can invoke a framework function that invokes otistesn functions, etc. As
a result, quite a few frames at the top of the stackagh given moment can be
framework-related, thus making application profiling quitfficult. It is sometimes
desirable to reduce the amount of stack data in order to akecation analysis
easier.

In such cases profile truncation patterns can be vefylugf, for instance, every Java
class that is part of the application being profileddasertain pattern to its name, e.g.
it contains a well-known distinctive character sequdikee“ibm”, specifying ‘ibm’

as the profile truncation pattern parameter value wouldece®ANSPROF to process
every native stack record removing from the top of thekstdl stack frames up to the
frame number n-d where n is the number of the frantle thie pattern found and d —
the value of the truncation depth parameter. The ragudtiack record would only

contain application-related data.

The first element of the parameter defines the patwehie the second element
controls JW stack data truncation. By default, only ANSFRhative stack profile
records are truncated. The third element defines the tiondarget field (for *PGM

the program name field of each stack frame is usedcaidahe pattern, for *PRC -
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the procedure name field, for *LIB — the library name fieTthe fourth element is the
truncation depth. The default value of the depth is 1, mgathat if the pattern is
found in the stack snapshot all frames but one arevesntsom the top to the one
containing the pattern.

DBMONLIB - DBMON library: DBMON data collected by the agent is stored in
EANDBMOF file in the collection library (it is thenopied to EANDBMON file
when the collection is normalized before analysisPBMON data is to be analyzed
by any other tool than ANSPROF, it may be more convemenbpy DBMON data
to a separate library. *NONE means that no conversi@BMON data is necessary.
If the value of the parameter is non-blank and not *NQINEeviously collected
monitor data (or its subset) can be copied to a file iribhary with the given name.

If the library does not exist, it is created. The narhthe file is the same as the name
of the collection.

The actual “export” action is taken when an item frtdma “Export” submenu is
chosen on the data analysis dialogue screen. The daigeaxkis subsetted according
to the selection criteria specified at the time ofekport.
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When the collection has been found and normalizedrialyais (the latter involves
decompressing and reformatting data), the following fiitexdow is displayed:
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This window can be used to submit different analytical gaerie
All screen elements are described in detail below.

1-6: query groups

Each query group contains logically related queries. Quenypgronust be selected
from one of the drop-down menus (PF10 can be used tcatectike menus, if no
mouse is attached to the display device):

1. Native

This group contains queries defined for ANSPROF “nativeadae. profile data
collected by ANSPROF agent processes. The group includdslkwing queries:

Performance detail. Job and thread performance dath,as amount of CPU
used, 1/0O counts, etc. is returned

Performance summary. Job performance data is summhaaim grouped by
jobs or threads, depending on the type (multi-threadedngtesihreaded) of
collected data. Can be used to determine the most aetgance consumers
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Jobs/Samples. Every n seconds where n is the valine &IELAY parameter
of the related ANSPROF command a sample of job pedoce data is
collected and stored in the profile repository. Numbesawhples collected for
a job can be used as a measure of time this job wiae actthe system

Stack detail. A set of collected job program stack snapsfeztch snapshot
contains maximum 50 entries). If single-threaded profilings wequested,
program stack snapshots are only collected for the prithaead of the job.
In case of multi-threaded profiling program stack snapshot collected for
every thread of the job

Stack level 1-9. “Stack level 1" query produces a histogranel@ments
(programs/procedures/classes) found in the top positionegbtogram stack.
For instance, if the report shows that 99% of stackpsmas contained
program QT3REQIO in the top position of the stack, thesans that the job
was idle waiting for terminal 1/O for most of the tintewvas profiled. “Stack
level 2" query is identical to “Stack query 1”, but the histog is built over
the first two positions of the stack, “Stack level 3"vepfirst three positions,
etc.

ODP detail. This query produces a list of files opened attithe of each
snapshot and related 1/O statistics

ODP maximums. Similar to the previous query, but for déetonly returns
the record with the maximum cumulative number of logita. Ordered by
the cumulative number of logical I/O in the descendewgusnce

ODP delta detail. Similar to ODP detail but returnfatree rather than
absolute numbers of logical I/O. For each sample acd fa delta is defined
as the difference between the current number anduh®er in the previous
sample for the same job and the same file.

ODP delta maximums. Same as ODP maximums but extréceddelta
data. Can be used for I/0O peak activity analysis

ODP delta summary. Deltas for each file are summdrand presented in a
single view containing one record per each file

Lock detail. This query returns all lock conflict samplestaining the name
of the object that is the source of conflict, lock dstauch as type (object or
record), mode (read, update, exclusive, etc.) and jobsngodd queuing for
the lock. Locking information is collected in *INTERACVTE mode, as well
as for SQL server jobs defined as *SQLNAT or *SQLTOOLheamtvise the
report will be empty

Lock summary. Lock data summarized and grouped by objectls.réeard in
the report contains the number of snapshots when tha tgigk conflict was
detected. *LOCKS additional profiling must be requested on RRISF
command; otherwise the report will be empty

Batch map 10-minute intervals. Each 10-minute intervalsfyaig the
selection criteria is analyzed and the timestamp vatueesponding to the
start of the interval, number of jobs having at least enapshot with the
status “RUN” during this interval, as well as the lowastl the highest job
number values for such jobs, are returned.

Batch map 1-minute intervals. Each 1-minute interval fyai the selection
criteria is analyzed and the timestamp value correspgnoi the start of the
interval, number of jobs having at least one snapslibt thve status “RUN”
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during this interval, as well as the lowest and the lgleb number values
for such jobs, are returned.

2. IBM Job Watcher

This group contains specific queries defined for optiontd dallected by IBM Job
Watcher. Native queries can also be used provided that taesdlaset is defined as
“Job Watcher”. To be able to analyze IBM Job Watclpeogram stack data
ANSPROF data has to be collected for *INTERACTIVE oAVYAXxxxx problem.
The group includes the following JW-specific queries:

Wait bucket detail. Produces a report containing detailed \wadket
information for all jobs/threads selected

Wait bucket summary. Produces a report containing sumadawait bucket
information for all jobs/threads selected. Can balusedetermine reasons for
job run delays

Enum summary. Enums are similar to wait buckets ®ith@re granular and,
therefore, allow better wait state analysis. Bothitwbucket and Enum
definitions can be found in appropriate IBM Job Watcheudwmntation

3. DBMON

This group contains queries defined for optional dataaelieby IBM STRDBMON
database performance collector. This collector is aatioally started by ANSPROF
PDC agent in *INTERACTIVE mode, as well as when profilih§QLNAT or
*SQLTOOL server processes. The group includes the followirayies:

Problem processes. Produces a report containing a lsb®yjith high levels
of SQL activity

Problem statements (detail). Produces a report containnghtist resource-
consuming SQL statements

Problem statements (aggregate). Same as the previous loutetigta for SQL
statements related to the same SELECT is aggregated

Table scans. Generates a list of all detected full sdzes

Indexes used detail. Generates a report containing all “insleX’ information
for all queries processed by DBMON

Temporary indexes. Generates a list of all temponadgx build instances
indexes

Indexes advised. Generates a list of all index advis¢anicss

Indexes advised by table. Same as the previous query, bus datauped by
table the index is built for

CQE/SQE. This query generates a histogram of SQL optinmz@rcation
types

CQE reason codes. Generates a histogram of CQE inmocaason codes
Statistics advised. Generates a list of all statistihssed instances

Full open summary. This query produces a report containingsaiinces of
full (rather than pseudo) cursor opens grouped by SQL stateme

Full open detail. This query produces a report containing ddnass of full
(rather than pseudo) cursor opens
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Non-SQL queries. Generates a list of all non-SQL questances

Plan rebuilds. Generates a list of plan rebuildgaiamg rebuild reason codes
Optimizer timeouts. Generates a list of all optimia@eout instances

Hash tables built. Generates a list of all hash thbilel instances indexes
Database monitor views (types 1000-3031)

The underlying QM queries are briefly describedppendix A
More information is available in IBM i System Infornati Center.
4. System Monitor

ANSPROF System Monitor is described in section 3.6.5efBri SYSMON is a
monitor that, instead of profiling specific jobs, actsaasvatchdog and only starts
profiling the target process when the latter breaks anlyeopre-defined performance
guidelines. Performance analysis of such profiles ig senilar to the analysis of data
collected by regular PDC collectors. The only excepi®nhis set of queries for
process exception data collected by SYSMON.

Problem job query returns a list of processes sorteerdescending order by the
number of times they broke the performance guidelines.

5. Export

Export group of menus is not for reporting; it can beduseexport DBMON data
stored as part of ANSPROF collection to an extethehdy. In ANSPROF repository
DBMON data is stored in multi-member files, which msalktedifficult to analyze it

using such operating system tools as, for instance, Visxahin. If DBMON data

collected into the ANSPROF repository has to be aealyby such external tools, it
could be exported to a non-ANSPROF library. Two optioespaovided allowing the
user to either create a new DBMON data library/coltectr replace an existing one.

Data exported is further filtered by common data filexglained below.
6. MGTCOLs
IBM performance management collection reports include feports.

The first report (“Collection gen. Times”) is a list all Performance Management
Collection members and their creation times.

The next two reports are very similar to what IBMr#@rmance Tools “Display
performance data” facility provides. The difference is thill-down technique and
multiple performance data graphs offered by ANSPROF.

The fourth report is similar to Job Watcher wait buclegtort but makes use of data
collected by IBM Performance Management collector.

The last report of the group is a write cache effigrefigures for each Auxiliary
Storage Pool configured.
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7.8: IBM Performance Management collections

Using these controls it is possible to refresh theoisMGTCOL objects in the target
library (8) or choose one for analysis (7).

9.10: common data filters

These filters can be used to analyze certain subseslletted data rather than all
data. Common filters can be used with ANSPROF querigs\Whatcher queries, and
DBMON queries.

9. Job name, user name, job number

Using these filters allows analyzing data related toricegroup of jobs (or a certain
data interval) rather than to all jobs (or all in&sy in the collection. Data in the
filters is compared with the contents of the collectising the SQL “like” predicate —
hence the use of ‘%’ signs standing for “any charadtergs providing the ability to
select a group of jobs rather than a single job. Faamege “Job: ABCD%” would
select all jobs with names beginning with “ABCD”. Thddeard character (“%”) is
added to the end of each character string automaticakyefore, “Job: ABCD”
selection would return exactly the same data as thegquewine.

10. Timestamps

Every snapshot in ANSPROF collection is time-stampkedrefore, it is possible to
drill further down analyzing only data falling within a centéimestamp range. To get
an idea of how timestamp data should be formatted onalispfay a stack detail
report — the first column of the report would contamestamps.

11,12: additional job data filters

These filters allow selection of specific threadstliifead-level information has been
collected) and snapshots when threads (or jobs) hagwde status, e.g. RUN.

13-15: Report modes

Report modes are common to most of ANSPROF querieseTdre three report
modes defined: data source (ANSPROF native or JW datas}abtbga level (job or
thread or generic), and sort/group mode (by timestamp joblig).

16: Program/class vs. procedure/method search mode

This search mode defines what database columns are compi#inedata entered in
the program/procedure filter fields (18-20) of the query dedim screen. For
collection data generated by ANSPROF PDC agents theandess follows:

- if the environment being profiled is an ILE (or OPM)e tiprogram” column
contains program object names, while the “procedure” colurthe names of
ILE procedures
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- if the environment being profiled is Java, the “programtinoi contains class
names and the “procedure” column — method names

Data collected by IBM Job Watcher is slightly differe

- if the environment being profiled is an ILE (or OPM)e tlprogram” column
contains program object names, while the “procedure” colurtie names of
ILE procedures

- if the environment being profiled is Java, the “procedw@&@lmn contains
class names

Therefore, this switch in conjunction with “program/prdeee” filters can be used to
search for specific programs, procedures, classes or dsetho

17-19: data selection criteria

17. Programs/procedures for selection

All elements in the programs/procedures block are also aechpaith the stack
contents using LIKE predicate. Therefore, typing “QCMD’the first data selection
field (18) would narrow the analysis to all snapshots wheneof the first 50 stack
entries contains a program/class with the name sjarom “QCMD”.

18. Statement numbers for selection

It is also possible to further refine the selection gpg statement numbers one’s
interested in.

19. Programs/procedures for omission

Sometimes it is desirable to exclude data from the reptiner than include it (of
course, both exclusion and inclusion can be used at mhe tsme). If this is the case,
the lower row of programs/procedures data selectionrdilteave to be utilized.
Therefore, typing “QCMD” in the first data omission Iie(20) would narrow
selection to the stack snapshots with no QCMD-likeries in any of the first 50
positions.

This example might help understand why “@"-signs are maod. ANSPROF

gueries are not dynamically built according to the riltdefined. Each ANSPROF
query is a pre-defined Query Management query with filter patensy Therefore,

whatever filter values are defined on the filter scretiey are always used to
parameterize the selected query. If, therefore, “@ @ @ @O @@ @" values
were replaced with “%”, all records with any program earalues in any of the stack
elements would be omitted, thus producing an empty report.

If data in any screen field is erased, it is replacati default data for this field. For
the timestamp fields, if either “YYYY-MM-DD-hh.mm.ss.000000t a string of
blanks is entered, in the query it is replaced with afd the lower timestamp limit
and all 9s for the upper timestamp limit.



ANSPROF version 5 Page: 21

20-22: lock and obiject filters

20. Lock type filter

The lock type filter can only be used with lock data cpgernt allows selecting only
specific locks, record or object. Alternatively, allkagypes can be selected.

21. Object name filter

This filter can be used with any lock or 1/O related queriecan be used to select
data related to a certain file or file group or a carkacking conflict.

22. Object library filter
The object library filter can be used to qualify the objeahe filter value.

23: SOL statement filter

This field can be used to specifically select certairk S€tement when executing
gueries from DBMON group.

24-26: Buttons

24. Drop button
Permanently drops the selected data from the collection
25. Retrieve TST

Retrieves the lowest and the highest timestamp valuis$ysay the selection criteria
and returns them in the timestamp fields (10).

26. Close
Close the current analysis session.

27-28: Error messages and diagnostics

27. Error message field

Used to display error messages.

38. Job log request

Retrieves job log of the current analysis session job

3.6.5 Performance monitoring

In order to perform ANSPROF profiling one must be abladentify target jobs
running different application components. If for some oeais is unclear what jobs
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should be profiled, ANSPROF offers an alternative apgro@® profiling called
system application performance monitoring. ANSPROF &ydtonitor, based on
the threshold data provided by the user, automatically detmespect” jobs and starts
PDC agents. ANSPROF System Monitor, therefore, dslletata for system
performance hotspots. These hotspots can later beigatest using special analytical
gueries and queries for application profile analysis.

ANSPROF System Monitor (or ANSMON) can be started gudtonitor tag of the
main ANSPROF interface window. Only one system monitor loa active at any
point in time. If an instance of ANSMON monitor is $&a while another ANSMON
instance is active, the former usually ends. One exaepd this is when the new
monitor instance is started on the next day while theique one is still running. In
this case System Monitor cycles, i.e. the old instaw#s and the new starts. The
new instance in this case creates (or reuses) EANMONkraryi, where xxx is the
code for the new day of the week. Also, the newly sthinstance of System Monitor
terminates all outstanding profiling agents submitted by kihénetance.

When a new instance of ANSMON monitor starts it debees)the current day of
week and attempts to locate the related EANMONxxx (MONNpUbrary. If the
library does not exist, it is created. If the libraryed@xist and the latest collection in
it (usually, ANSMON libraries contain only one collecti@ach) was not created
today, the library is cleared. Otherwise, new dataled to the existing collection.

The data collected by ANSPROF profiling agents submitted bMEN can then
be analyzed using the standard ANSPROF analysis facility.

Data collected by ANSPROF PDC agents on behalf of ANSM@n have different
level settings depending on the status of the targetaptise time when PDC agents
are submitted. It is possible that a single job changsthieading characteristics will
be represented by different types of record sets inattgeett collection. These sets of
records can be isolated using Analyze Performanceldfiltier definitions.

ANSMON system monitor generates exception records @awh it detects a job
breaking the specified performance guidelines. The dataeitatile containing these
records can be queried using ANSMON submenu.

System Monitor can be started and stopped independently SPR®F performance
collectors.

Monitor tab command has the following parameters:

PERFCOL - performance collector settings*STD or *NONE. Specifies whether
IBM Performance Collector is to be restarted.

TIME - runtime: sampling period (in minutes). Each sample is analyzed and
ANSPROF PDC collectors for “guideline breakers” are suleahiif necessary

Resource utilization thresholds:resource utilization guidelines that, if broken, cause
target job profiling to begin.
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If any PDC collector (invoked from a separate profilesobmitted by ANASPROF
System Monitor) requests collection of lock informatioascading lock profiling is
performed.

3.6.6 Packaging data for remote analysis

ANSPROF offers a high-level interface to performadaéa collection and analysis.
The front end of this interface is represented by dk&je tab pane menu.

3.7 Recommended data collection procedure

ANSPROF submits multiple performance tools for eaclblpra definition and a set

of specified target IBM i(i5/0S) processes. ANSPROF &ysMonitor also submits

multiple performance tools. One of the tools used bABISPROF data collectors is
IBM Performance Management Collector. Since therebsaonly one instance of the
Collector active in the operating system at any pairtinne, an attempt to run several
ANSPROF data collection processes may cause lock cisnfiis multiple ANSPROF

data collectors may attempt to run their own copid8bf Performance Management
Collector process.

If more than one problem and target job definition ibécactivated at the same time,
the recommended procedure is as follows:

1. Start ANSPROF System Monitor setting IBM PerforoerManagement
Collection settings to *STD
2. Run multiple problem analysis procedures

In the above scenario ANSPROF PDC processes woutthmexe that the IBM
Performance Management Collector has been startdielfyyistem Monitor and thus
the locking problem would be avoided.

If ANSPROF is used to invoke other collection tools, sashIBM Performance
Collector, Database Monitor or Job Watcher, it ipamant to make sure beforehand
that these tools can be started autonomously.

3.8 Tips on problem analysis

When the collection has been found, verified and narewhlfor analysis (the latter
involves decompressing and reformatting data), a separatefd@ernyop-up window
appears (potentially, a single ANSPROF menu can be usegeto multiple filter
windows; they can only be used, however, to analyzéerdiit performance
collections, e.g. main ANSPROF data collection and &y8fenitor collection).

The process of analysis depends on the specific penfiaengroblem being
investigated. If the problem is related to high resourceswaoption (e.g. high job
CPU utilization), the best way to address it would be to

1. RunPerformance Summaryreport from theNative menu group to find the
highest resource consumers
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2. RunStack level x(depending on the depth of program stack analysis) report
of the Native group for each of the CPU consumer jobs (or threadsjrinto
identify the programs and procedures causing performancercsnc

3. (optionally) runODP summary report of the Native group to identify files
that are sources of high 1/0O activities

If the problem is long-running batch jobs, it would be reabteto

1. Run MGTCOL Detail report to see periods of time with high and low
resource consumption

2. RunBatch map report of theNative group to get a list of long-running jobs
on the critical path

3. RunJobs/Samplesreport of theNative group to find the longest-running
components of the batch

4. RunStack level x(depending on the depth of program stack analysis) report
of the group for each of the long-running components of tteh ba find out
what programs caused the delay

5. Run “Process wait buckets” report fradvGTCOLs group using filters for
zooming in on a single job or even thread and a relatsfedyt time interval
to find out the reason for the delay

6. (optionally) runODP summary report of the Native group to identify files
that are sources of high 1/0O activities

If the problem is related to object or record locking, blest way to analyze it is to

1. RunLock summary report of theNative group to determine objects or
records with high levels of lock conflicts

2. RunStack and Lock reports of theNative group for the most frequent lock
holders in order to find the reason for the holds

In case of generic long waits, the best way to mrdagould be to ruSummary and
Detail reports from thdW group — they would indicate the main reason for delays.

Last but not least, it is possible to simply view ANSHR®&ystem Monitor exceptions
usingANSMON group of reports. These reports also give indicationlog pehaving

irregularly. The jobs found using these reports can theanbé/zed in detail using
other report groups.

All ANSPROF analytical reports are explained in dataAppendex A

Report data is returned with charts included or excludedit€hee usually included
if grouping of report data by time (third in the group of queigdes) is requested.
Usually, the culprit job is determined by looking at thRerformance Summary
report of theNative group and then, using the name of this job as the Wifiere and
changing the order/grouping parameter to “By Time” ipassible to request “drill-
down” program analysis for the given job.

ANSPROF makes use of MS Excel as the main front-emdféate for the process of
data analysis. Analytical queries are executed osystem i server, the results are
then saved in database tables, then copied to .csvdndspresented as Excel
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spreadsheets with data and graph sections. In orderef@&fNBPROF spreadsheets to
automatically retrieve accumulated data from .csvsfideito-run macros must be
enabled. Therefore, macro security in Excel has to &k mo either low
(recommended) or medium.

ANSPROF queries are implemented as IBM QM queries. TdrereSQL syntax, for
example, wildcard characters, underscore (") and pesignt(“%") can be used as
part of query parameter values. Besides, the percenissagided to the end of every
character string entered, with the exception of tiamaptcharacter strings.

ANSPROF queries are not dynamically built accordinghi filters defined. Each
ANSPROF query is a pre-defined Query Management queryfikéh parameters.
Therefore, whatever filter values are defined on ther fscreen, they are always used
to parameterize the selected query. If, therefore, “Q@@D @@ @@ @@~ values
were replaced with a percent sign (“%”), all recorddhvainy program name values in
any of the stack elements would be omitted, thus produciegngty report.

If data in any screen field is blanked, it is replacetth\wefault data for this field. For
the timestamp fields, if either “YYYY-MM-DD-hh.mm.ss.000000t a string of
blanks is entered, in the query it is replaced with afd the lower timestamp limit
and all 9s for the upper timestamp limit.

“Drop” button can be used to permanently drop data defined (ikarg at the top of
the screen from the opened collection. This facilay ®e used for cleaning of the
collection in case too much unnecessary data has beenatgehdry ANSPROF
collector agents.

“Retrieve TST” button helps to implement complex tetep drill-down data analysis
scenarios. The first step of such scenarios is usiddtout what time range has to be
analyzed further. Filling filter fields with required uals and pressing the button does
not display the report; instead, the report is creatédeilackground and is only used
to return the lowest and the highest timestamp valudsedelection in the timestamp
fields. Then, these values can be used as filtergindgikt query.

The most common application of this facility is an&ysf collected system activity
at the time a certain process was running.
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A. ANSPROF server components

All Server-side ANSPROF functions can be invoked frdma toot ANSPROFA
menu.

APSPROFA menu can be used to execute main ANSPROF funcsiocts as start
and end profiling, start and end ANSPROF system monitokagacand list profile
data collections, etc. From the parameter group meisupibssible to define named
groups of ANSPROF parameters to be referenced latesuch commands as
STRAPPPRF (Start Application Profiling). Service menu vgles a few
troubleshooting and management functions (e.g. DisplayPR®{3 Log or Change
ANSPROF defaults). ANSMONA menu provides access to ANIPRSystem
Monitor commands and facilities.

A.1 ANSPROF commands

This section contains an alphabetic list of ANSPR@¥tesn commands.

ADDDBMDEN (PGROUP)

This command is used to define and name a set of IBM STRDBREAIMmeters.
This set of parameters can then be used to define DBNM&xNg that is to start when
application profiling and system monitoring processes.sftadllection name” in this
case is the name of the named set of parameters. *COLI®EN special value refers
to ANSPROF defaults, such as, for example, jobs tetrac
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ADDJWAUT(SERVICE)

Add JW Authorized User (ADDJWAUT) command is used to augbkaa user profile
to IBM Job Watcher APIs. The user submitting a profiath JWDATA(*YES)
option must be authorised to JW APIs.

ADDPFRCOL(PGROUP)

Add Performance Collection Definition (ADDPFRCOL)ascommand that allows to
group some of the IBM Performance Collector startup paeerand give this group
a name for later reference. Parameter values haveaime meanings as those in
CFGPFRCOL system command available for OS releasesnfl.dabove.

ANZAPPPRFE(ANSPROFA)

Analyse ANSPROF profile (ANZAPPPRF) is a command #uatinges the profile
data so that multiple analytical queries can execu@ete reformatting is over the
report selection screen is displayed.

CALENDAR(SERVICE)

This is a sample command that can be used to define seheuentries so that
ANSMON instances are started on a regular basis. Tlaene&ers are as follows:

USER — user profile user profile for running ANSMON instances. This profilagn
have sufficient authorities to clean up old profile daiblections, especially if these
collections were created using other profiles (e.g. bykimgp ANSMON command
from the command line).

TOD - time of day:time of day when a new instance of ANSMON s started.

CALENDAR command defines job schedule entries for Q@dl. queue. They can
later be modified or deleted.

CHGDFTAN(SERVICE)

This command changes ANSPROF defaults.

These settings can affect the amount of main stoeagdélable to other system
jobs/tasks. Therefore, if wildcard profiling is never used wednumber of profiling

agents is never expected to exceed, say, 5, it would mefitial for the system
performance to limit the system resource consumed bFROF by executing the
following command:

CHGDFTAN NUMBERP(1) NUMBERT (5)

If the contents of the profile suggest that ANSPROFMtgare not getting enough
system resource, CHGDFTAN NUMBERP(*NOMAX) NUMBERT(*NDAX)
should be executed. If that is not enough, the sizemain storage pool of
ANSPROFSBS subsystem may have to be manually increased.
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PGMALC parameter defines default allocation of space for STPG&MNds (see

EANSPROFM collection table definition in A.3). Specidlue *NCG means no
change. If default allocation is changed, it is used fewly created collection
libraries. Allocation is not changed for already ergtEANSPROFM tables. If
thread-level data collection is to be used, the recamdegk value is 40. Otherwise,
the recommended value is 10. ANSPROF distribution defadl.

PRCALC parameter defines default allocation of space for STPiEis (see

EANSPROFM collection table definition in A.3). Specidlue *NCG means no
change. If default allocation is changed, it is used fewly created collection
libraries. Allocation is not changed for already aergtEANSPROFM tables. If
thread-level data collection is to be used, the recamdeek value is 40. Otherwise,
the recommended value is 10. ANSPROF distribution defadi.

Changing default field allocation is an expensive procethaiecan consume a lot of
resource and take a few minutes to complete.

CLRCOL(SERVICE)

This command clears previously created collection data fitte collection library.
File members, however, are not removed, so clearedctiolhs are still included in
the list of available collections. If the colleatiincludes IBM Performance Collector
data it must be removed manually.

CVTCOL(SERVICE)

This command can be used to convert normalized collect@merated by earlier
releases of ANSPROF to new formats.

DSPALOG(SERVICE)

This command displays the log containing informational agpss generated by
ANSPROF agents collecting data into the given libradhyese messages contain start
parameter data for each of the profiling agents, asagsedgent end reason codes.

DSPANSMON(ANSMONA)

This command returns the status (active/inactive) oAtWEMON monitor process in
the status line of the display station.

ENDANSMON(ANSMONA)

This command is used to end the currently active insta&BISMON monitor.

LSTCOL(ANSPROFA)

This command can be used to display a list of collectimed in the given library.
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MRGCOL(SERVICE)

This command can be used to merge multiple collectiotts ansingle collection
member for joint analysis. Only fully normalized cotiens should be merged.

NRMCOLLIB(SERVICE)

This command can be used to normalize multiple cadlestin a library. It does the
same pre-processing for collections as ANZAPPPRF comman

PKGCOLDTA(ANSPROFA)

Package Collection Data (PKGCOLDTA) command is usedépae collection data
for remote analysis by and backing up profile collectmmd system monitor
collection data and copying the resulting file to QIBM/tRxma/Ansprof_Backup
directory in IFS.

SAVANSMON (PGROUP)

Save ANSMON profiling parameters (SAVANSMON) commanduged to enter,
optionally edit and save job profiling parameters BRSSPROF system monitor later
uses to submit ANSPROF profiling agent for jobs breaking ANSMg@rformance

guidelines defined on STRASNMON command.

It is expected that a two separate profiling parametenitiefis are saved, one for
single-threaded, the other - for multi-threaded jobke Tmeanings of profiling
parameters are exactly the same as when they ar@nsedtandalone STRAPPPRF
command.

STRANSMON(ANSMONA)

Start ANSPROF system monitor (STRANSMON) commandused to submit a

process for performance monitoring the IBM i (i5/0S) smwment. Only one such

process can be active at any point in time. Since mamgteystem activity does not
consume a significant amount of system resources, ikdommended to have the
ANSPROF system monitor process permanently activecaritbe done by defining

the appropriate job scheduler entries.

ANSPROF system monitor permanently monitors systenwigctand if a job
exceeding defined performance guidelines is found, ANSPROFegrdRDC) is
started for this target job. The agent is stopped whewmesthce parameters of the
target job fall within the guidelines again.

Only one instance of system monitor can be activengt @oint in time. If the
currently running instance started on the current date ¢lae raquest is ignored.
Otherwise the old instance is stopped and the new otertieds
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STRAPPPRF

STRAPPPRF command submits a profiling agent for the tgogelhe agent creates
ANSPROF database structures and, optionally, startsseguEBM trace processes.

Stack snapshots, CPU utilization snapshots, tempspage used (job-level profiles
only) snapshots, and job status snapshots are alwagstedll

The command has the following parameters:

MODE - profiing mode: *BASIC or *ADVANCED. In *BASIC mode the
problem code (PROBLEM parameter) defines the way datatdaget jobs is
collected. Supported types of problems are described in 1.2.onhe other
parameters supported in *BASIC mode are job identifierrpatars, collection name
and collection interval. In *ADVANCED mode all other paneters are enabled, but
PROBLEM is not.

PROBLEM - problem code: *BATCH, *INTERACT , *JAVANAT, or
*JAVATOOL.

*BATCH - the problem under investigation is long batahtime.

*INTERACT - the problem under investigation is unacceptab$ponse time
*JAVAXxxx - the problem under investigation is Java appioaperformance. The
type of the problem (JAVATOOL or *JAVANAT) defines the BO driver used by
the application to access the database.

LIBRARY - data library: library where collection data is stored. The server pfart
ANSPROF V5 supports multimember collection libraries, tyofstr compatibility
with previous releases. This functionality is no longsed in ANSPROF V6, so it
should not be used without a good reason. Special valu€*EOCTION stands for
the name of the library being the same as the narnteabllection.

JOB - job name: name of the job to be profiled. Can be generic or *AlMvildcard
profiling is requested (see description of parameter NUMBER)

USER - user name:user name part of the IBM i(i5/0OS) job identifier. Cha
generic or *ALL if wildcard profiling is requestef(see description of parameter
NUMBER). Special value *CURRENT stands for the user naalae of the current
job.

NUMBER - job number: job number or *ALL (wildcard). If a job number is
specified, the combination job/user/number uniquely idest#igob in the system. If
the job is not active at the time the agent stahs,agent ends generating ‘NOT
FOUND’ message in the agent job log.

If wildcard profiling is requested, the manager agent idesta This manager agent
periodically polls all active jobs with names satistyithe defined criteria and, for
each job not presently being profiled, a new colle@gent (secondary agent) is
started. The operating system automatically starts séersy server job for each
manager agent; the function of this job is to service QGYOB requests.
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ANSPROF wildcard profiling cannot be used for jobs withmaa starting from
“ANSAGENT” — performance data for such job will not é@lected.

CURRUSER - current user name:CURRUSER parameter can be used to narrow
the range of the jobs to profile to the jobs executinder the specified effective
profile. If a job dynamically swaps effective profilesnly those periods when the
effective profile name is the same as that defined RRUSER are actually
profiled. Job Watcher collector, however, ignores @¢RRUSER value. In order to
profile specific effective profile activities using Job Wfger collector customized Job
Watcher definitions must be created (ADDJWDFN command).

ACTSBS - active subsystemif wildcard profiling is requested, ACTSBS parameter
can be used to narrow the range of the jobs to prafilhe jobs executing in the
specified subsystem.

COLLECTION - collection name: name uniquely identifying the data to be
collected. *JOB special value allows using the target jolbenas the name of the
collection. Profile data in case wildcard profiling isrged into a single collection. If
the special value of *JOB is specified as the collectame in the wild card profiling
scenario, the job name root (the value of the jobenparameter without the trailing
asterisk) is used.

OPTION — save data option:*REPLACE or *ADD

A normalized collection (see description of ANZAPPR#®fmand) can only be
replaced.

LVL — profile data level: setting this parameter to *THR causes the profiling agent
to collect thread-level, rather than job-le¥dIDB), data. LVL(*THR) parameter
should be specified for JVM and other multi-threadeddijobs. LVL value defines
the profile structure of the collection. Usually, itnet recommended mixing thread-
level and job-level data in the same collection, arakes profile analysis difficult.
There, however, circumstances when different typedatd have to be mixed; for,
instance, data of different types is often stored in #mescollection by system
monitor processes (see section 3.6.4 for details).

ADDPREFS — additional profile data types:*NONE if no additional profile data is
to be collected (the minimum set of statistics inctudd stack snapshots, job status
information and temporary space used), *IO if open dath ptatistics are to be
collected, *LOCKS if lock contention statistics areld® collected, and *JPFR if job
performance statistics, such as disk I/0O and page fanibars for the job, are to be
collected. Multiple additional statistic data types t@nspecified. *1O, *LOCKS or
*JPFR data cannot be collected in case of thread-lewélipg. Thread-level profile
collectors, however, do collect thread-level perforneaméormation of *JPFR type.

If it is desirable to collect additional data for a mthreaded process, two agents, one
with LVL(*THR), the other with LVL(*JOB) parameter, mu®e submitted (these
agents must use different target collection names).
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*LVL special value causes *IO and *JPFR data to be coledte *JOB-level
profiles and *JPFR data for *THR-level profiles.

*LOCKS profiling in its simplest form is detection of a#ait lock conditions for the
job and recording them to the output file. Standard lmé&rmation includes the
name of the type of the lock (record or object), theenaf the related object (file)
and a list of jobs currently holding locks for the giveword or object. If *LOCKS

profiling is requested for a job and ANSPROF System Morgéee section 3.6.5) is
active, lock profiling mode changes to “cascading”. Isceaing lock profiling mode
profiling is automatically started for the lock holdebgo

If any PDC collector (invoked by a separate STRAPPPRFwamd or submitted by
ANASPROF System Monitor) requests collection of locloinfation, cascading lock
profiling is performed. This means that ANSPROF automifiticdarts all jobs that
are detected as holding locks for objects other jobsgbprofiled are waiting on.
Profiling parameters used in cascading lock profiling areetlle$ined for the current
collection.

JWDATA — Job Watcher definition: this parameter causes ANSPROF to collect
such JW statistics for the target process as JW {ftavelevel stack trace records
containing SLIC frames) and JW wait bucket data. Therladterery useful when
investigating long job runtimes. Collected data can tremjieried using analytical
gueries from the predefined set. The meanings of the paravadies are as follows:
*NONE — no JW statistics are collected, *STD — JW budatt and JW stack trace
for the target job are collected, saved JW definitame — Job Watcher collects data
according to the earlier saved definition.

Native ANSPROF stack profile and JW stack trace difietwo respects: first, JW
trace information can be generated while long-running SLIGruasons are

executing (ANSPROF profile records can only be generatetivden such
instructions), second, JW trace records contain a loe fnames (e.g. SLIC frames),
which is very good for problem determination but not so gémdapplication

profiling, because a lot of additional information malstack records harder to
profile.

PEXDTA — PEX collection definitions two optional nameslefine the PEX trace
definition to be used for PEX tracing while the ANSPR&gent runs and the PEX
trace definition to be used for restarting PEX coltattwhen the collection period
expires. At installation time ANSPROF adds a PEX ddin with the name

ANSPROFS that can be referenced by special value *STANSPROFS is a

definition of flat *STATS type.

PERFCOL - Performance Collector Settings:any value other than (*NONE

*NONE) causes IBM performance collector to be started eyctled. Each of the

elements of the value is treated as the name ofrieresaved Performance Collector
definition (see ADDPFRCOL command). The first elemenitmls the Performance
Collector activities for the duration of the ANSPROPB®agent lifecycle; the second
— whether and how the Performance Collector is staafeer the submitted agent
ends. The latter could be used in cases when PM/400 i sat when performance
data is regularly collected to libraries other thanANSPROF profile data library.
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*STD special value can be used when defining the firshete of the parameter. It is
the same as using the following PERFCOL definition:

ADDPFRCOL INTERVAL(1.00)
DFTCOLPRF(*STANDARD)
CYCTIME('15:00:00")
CYCITV(24)

RETPERIOD(7 *DAYS)
CRTDBF(*NO)

See description of ADDPFRCOL command.

At any point in time only one ANSPROF collector candmtive with PERFCOL
value other than (*NONE *NONE).

DBMON - STRDBMON collector settings: any value other than (*NONE *NONE)
causes IBM STRDBMON database monitor to be started job or a group of jobs.
Each of the elements of the value is treated as #menof an earlier saved
STRDBMON Collector definition (see ADDDBMDFN commande first element
controls database monitor activities for the duratiothefANSPROF agent lifecycle;
the second — whether and how the database monitariedtor restarted) after the
submitted agent ends.

*COLLECTION special value can be used when defining th&t flement of the
parameter. It is the same as using the following DBMOhhiiens:

ADDDBMDFN JOB(*COLLECTION)
DELAY - collection interval: frequency of target job polling (in seconds)
TIME - runtime: collection period (in minutes).

IDELAY - inactive delay: defines frequency of job lookup operations used by a
wildcard agent waiting for new jobs to attach to (in selspn

DELTAF - file I/O delta data collected: ANSPROF agent can optionally calculate
and store file 1/O delta data. For each snapshot cydlefile /0O delta data is
calculated as a difference between 1/O file dataHta cycle and the previous cycle.
This data can then be used to determine files with theekid/O levels

ZEROIO - collect zero 1/O file data: The file I/0 record of ANSPROF can contain
only up to 100 open ODP records. If a large number of fiteso@ened in the job
being profiled, it may be desirable to completely onlgsfiwith no 1/0 from the
profile. ZEROIO parameter controls whether such datanisted.

Sometimes, especially if IBM Performance Collecota be submitted, ANSPROF
agent may take up to a few minutes to initialize. If itlésirable to obtain as much
profiling information as possible the agent has to beestawell before the target
process gets under way. In this case *ALL can be usethdotarget job number and
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the value of IDELAY parameter set to its minimalual 1. When the ANSPROF
agent is fully initialized it sends “ANSPROF ageetidy” message to the display
message queue of the submitting job (or QSYSOPR messaye if STRAPPPRF

command was issued from a batch job).

If STRAPPPRF command is issued by an interactive atlosubmitted agents send
informational and error messages to the queue of tdagislevice used by the job.
Otherwise the agents send messages to QSYSOPR message que

“ANSPROF agent QPADEVxxxx ready” is an example of infational message
indicating that work files have been created and proéte dollection is now about to
begin.

“FROM: ANSAGENT QPGMR 922488: T-END” and “FROM: PAGENT QRI&
922488: J-END” are normal end ANSPROF agent messages.

“‘FROM: ANSGENT QPGMR 922488: CU-END” message means thatcthrrent
user of the job being profiled has changed so that it ngelogatisfies the filtering
criteria (CURRUSER parameter).

“FROM: ANSAGENT QPGMR 922488: L-CONFL” message means ttdSRROF
agent ended because it was started with save option *REPland another system
process was holding a lock for the collection member egrivg it from being
cleared.

More information about such messages can be found tioisec5.
User Exits

ANSPROF PDC agents can invoke user exit programs, if thes beaen compiled
and added to ANSPROF library. Two types of ANSPROF agetSSAGENT —
single job profiling agent, and ANSAGENTM - profiling agenamager submitted
when wildcard profiling is requested) use different naming eations for user exit
programs. ANSAGENT jobs call ANSPRF1A before ANSPRORad=ollection is
started and ANSPRF1Z when the agent is about to end. &EBAM manager jobs
call ANSPRF3A before profiling for a group of jobs isrstd and ANSPRF3Z when
the manager agent is about to end. All user exit prograost have four parameters
defined: job name as defined on STRAPPPRF command (10 thajaaser name as
defined on STRAPPPRF command (10 characters), job nundedefined on
STRAPPPRF command (6 characters), and current user m@amdefined on
STRAPPPRF command (10 characters). In case of manggetsahese parameters
can have generic values.

There is a special EQEOD program that can be usechtiegration of ANSPROF
with Misys’ EQUATION/3 EOD process. This program, iflled from USRCO5A
Equation user exit program, initiates profiling of the en&OD process. The data is
collected in cycle mode into EANEQEMON-EANEQESUN &bes, depending on
the day of the week the EOD process starts. All joles@ed under the same profile
as that used to run the EOD are profiled and can latendgzed in a regular way.
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A.2 ANSPROF profile analysis in 5250 mode

Performance profile analysis can be conducted from a 5266rs The process is
very similar to that driven by ANSPROF GUI client, lnais a few differences.

To start the analysis ANZAPPPRF command has to beutecddrom the command
line of from ANSPROFA menu. Parameters of this comnaedexactly the same as
parameters on the Analyze tab of the GUI window.

The filter screen and the features offered are slightferent:

] L - ]

1. Menu switch

Function key 10 can be used when the mouse is unavailable.

2. Command line

F13 displays the IBM i(i5/0S) command line. Command lmections can then be
used to start Query Manager (e.g. to modify predefined qlesieso get SQL

command line (STRSQL) and run ad-hoc queries for theill&BSPROF collection

being analyzed. The following alias names are enabled:

es — EANSPROF (view of the main stack profile fle AN&HR that is primarily
used for ILE/OPM application analysis)

esm - EANSPROFM

ef — EANFILES (1/O deltas)

efn — EANFILESN (EANFILES fully normalized)
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ef2 — EANFILE2 (1/O absolute numbers)

efn — EANFILE2N (EANFILEZ2 fully normalized)

el — EANLOCKS

emon — EANSMON (ANSPROF monitor exceptions table — s@ddk details)
ejs — EANJSTA

ep — EANJPFR

en — EANDBMON

ejwb — EANJWBD (Job watcher wait bucket data)

Also, the following Job Watcher data aliases are eakabl

QAPYJWSKJB
QAPYJWSKTC
QAPYJWSTK
QAPYJWSQLP
QAPYJWSQLO
QAPYJWSQLH
QAPYJWSQL
QAPYJWAIPA
QAPYJWAIHP
QAPYJWAIGP
QAPYJWJIVTH
QAPYJWJIVM
QAPYJWPROC
QAPYJWBKT
QAPYJWTDE
QAPYJWPRC
QAPYJWINTI
QAPYJWRUNI

The structure of the ANSPROF data tables can be found3intie structure of Job
Watcher trace files — in the IBM iDoctor documentatialmb Watcher file members,
however, unlike original IBM Job Watcher data store imers, contain information
related to the entire collection, not just a sirjgle

A.3 ANSPROF data model description

Members in files with normalized information are emptgtiu ANZAPPPRF
command is executed for the first time for the giveltection.

A.3.1 EANSPROFM table — stack profile

EINT BINARY (4) Interval number
EINTJOB CHARACTER(6) Number of the generating
* ANSPROF PDC job

*

ETST CHARACTER(26) Timestamp of the snapshot
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* Timestamp value uniquely identifies the snapshot; theeva retained across
* ANSPROF collection tables. Exactly one record is gatesl for every

* shapshot

EJOB CHARACTER(10)
EUSER CHARACTER(10)
ENUMBER CHARACTER(6)

*

* Target job identifier

*

ESTATUS CHARACTER(4)

*

ETHREAD CHARACTER(8)

Runtime status of the thread
(only used by thread-level mode)
Unique thread id

* The following group of columns is repeated 50 times (topraleshents first)

STLIBI CHARACTER(10)
STPGMi CHARACTER(80)

STPRC; CHARACTER(256)

STPRCTi  CHARACTER(1)

* % O * X X

*

STMODi  CHARACTER(10)

STSTMi CHARACTER(10)
STGRPiI CHARACTER(10)
e end of group-------------------
EJWF CHARACTER(1)

ELVL CHARACTER(1)

A.3.2 EANSPROF view

Program library name
Program name
(Class name for Java in case of
ANSPROF native profile
Procedure name
(Method name for Java in case
of ANSPROF native profile)
Type of frame
(A — ANSPROF generated
for OPM/ILE objects, J -
ANSPROF generated for Java,
S — JW generated for SLIC
frames, O — JW generated for
old MI frames, N — JW generated
for new MI frames)
Module name
Statement number
(Source line number for Java)
Activation group name

Type of EANSPROFM record
‘Y’ if JW generated, ‘N’,
otherwise

Record level identifi¢J’ if it is
generated by a job-level collector
and ‘T’ if it is generated by a
thread-level collector

EANSPROF view of EANSPROFM table is used for singledlkied data analysis.

EINT BINARY(4)

*

EINTJOB CHARACTER(6)

Interval number

Number of the generating
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* ANSPROF PDC job
ETST CHARACTER(26) Timestamp of the snapshot
* Timestamp value uniquely identifies the snapshot; theeva retained across

* ANSPROF collection tables. Exactly one record is gatesl for every
* shapshot

EJOB CHARACTER(10)

EUSER CHARACTER(10)

ENUMBER CHARACTER(6)

* Target job identifier

ETHREAD CHARACTER(8) Unique thread id

* The following group of columns is repeated 50 times (topraleshents first)

STLIBI CHARACTER(10) Program library name
STPGMi CHARACTER(10) Program name

* (Class name for Java)
STPRCi CHARACTER(20) Procedure name

* (Method name for Java)
STMODi CHARACTER(10) Module name

STSTMi CHARACTER(10) Statement number

* (Source line number for Java)
STGRPI CHARACTER(10) Activation group name
STPRCTi CHARACTER(1) Type of frame

(A — ANSPROF generated

* for OPM/ILE objects, J -

* ANSPROF generated for Java,
* S — JW generated for SLIC

* frames, O — JW generated for
* old MI frames, N — JW generated
* for new MI frames)
e €Nd Of QroUP=-=-========smmmm e e oo e oo
EJWF CHARACTER(1) Type of EANSPROFM record
* ‘Y’ if JW generated, ‘N’,

* otherwise

ELVL CHARACTER(21) Record level identifi¢J’ if it is

generated by a job-level collector
and ‘T’ if it is generated by a
thread-level collector

A.3.3 EANFILES table — file I/O delta profile

This data is collected for the target job if the valie\L parameter of STRAPPPRF
command is *JOB and the value of DLTF parameter is *YES.

EINT BINARY (4) Interval number

*
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EINTJOB CHARACTER(6)
EJOB CHARACTER(10)
EUSER CHARACTER(10)
ENUMBER CHARACTER(6)

* Target job identifier

*
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Number of the generating
ANSPROF PDC job

* The following group of columns is repeated 100 times

Koo Start of group----------------------
LIBRi CHARACTER(10)

FILEi CHARACTER(10)

MEMBI CHARACTER(10)

AGRPI CHARACTER(10)

OPEN:I CHARACTER(1)

RDELTAI DECIMAL(20)

WDELTAI
ODELTAI
*

DECIMAL(20)
DECIMAL(20)

----------------- End of group-----------------------

File library name
File name
Member name
Activation group name
I/0O/U — type of file open
Number of reads/second
Number of writes/second
Number of other/second

Positioning operations, such as SETLL or CHAIN (the taitecase “Not found”

condition is raised) are not reflected in the profilata is not collected in thread-level

mode.

A.3.4 EANFILESN table — file I/O delta profile norm alized

This data is generated by normalizing the data in EANFIt=b&.

EINT BINARY (4)
EINTJOB CHARACTER(6)
EJOB CHARACTER(10)
EUSER CHARACTER(10)
ENUMBER CHARACTER(6)

* Target job identifier

LIBR CHARACTER(10)

FILE CHARACTER(10)

MEMB CHARACTER(10)

AGRP CHARACTER(10)

OPEN CHARACTER(1)
RDELTA DECIMAL(20)

WDELTA DECIMAL(20)

ODELTA DECIMAL(20)

Interval number

Number of the generating
ANSPROF PDC job

File library name
File name
Member name
Activation group name
I/0O/U — type of file open
Number of reads/second
Number of writes/second
Number of other/second
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Positioning operations, such as SETLL or CHAIN (the taitecase “Not found”
condition is raised) are not reflected in the profile.

A.3.5 EANFILE2 table — file I/O profile

This data is collected for the target job if the valie\L parameter of STRAPPPRF
command is *JOB .

EINT BINARY (4) Interval number

EINTJOB CHARACTER(6) Number of the generating

* ANSPROF PDC job

EJOB CHARACTER(10)

EUSER CHARACTER(10)

ENUMBER CHARACTER(6)

* Target job identifier

* The following group of columns is repeated 100 times

e Start Of Qroup----=--====-m oo
LIBRi CHARACTER(10) File library name

FILEI CHARACTER(10) File name

MEMBI CHARACTER(10) Member name

AGRPI CHARACTER(10) Activation group name
OPENI CHARACTER(21) I/O/U — type of file open
RCOUNTI DECIMAL(20) Cumulative number of reads
WCOUNTiI  DECIMAL(20) Cumulative number of writes
OCOUNTI DECIMAL(20) Cumulative number of other
ORCDNUMi DECIMAL(20) Current record number
e End of group--------=-==-mmmmm e e

Positioning operations, such as SETLL or CHAIN (the taitecase “Not found”
condition is raised) are not reflected in the profilata is not collected in thread-level
mode.

A.3.6 EANFILE2N table — file I/O profile normalized

This data is generated by normalizing the data in EANFIlabiet

EINT BINARY (4) Interval number

EINTJOB CHARACTER(6) Number of the generating
* ANSPROF PDC job
EJOB CHARACTER(10)

EUSER CHARACTER(10)

ENUMBER CHARACTER(6)

* Target job identifier
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LIBR CHARACTER(10)
FILE CHARACTER(10)
MEMB CHARACTER(10)
AGRP CHARACTER(10)
OPEN CHARACTER(1)

RCOUNT  DECIMAL(20)
WCOUNT  DECIMAL(20)
OCOUNT  DECIMAL(20)
ORCDNUM  DECIMAL(20)
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File library name

File name

Member name

Activation group name
I/O/U — type of file open
Cumulative number of reads
Cumulative number of writes
Cumulative number of other
Current record number

Positioning operations, such as SETLL or CHAIN (the taitecase “Not found”
condition is raised) are not reflected in the profile.

A.3.7 EANJSTA table — job status profile

This data is not collected in thread-level mode.

EINT BINARY (4) Interval number

EINTJOB CHARACTER(6) Number of the generating
* ANSPROF PDC job
EJOB CHARACTER(10) Job name

EUSER CHARACTER(10) User name

ENUMBER CHARACTER(6) Job number name

ESTA CHARACTER(4) Status of the main thread
EPOOL CHARACTER(10) Memory pool name
EPRC DECIMAL(20) Processing time (ms)

EMTEMP  DECIMAL(20)

Maximum temporary space used

A.3.8 EANJPFR table — job performance trace

This data is collected if the list of values of ADDPpd&rameter includes *JPFR.

EINT BINARY (4) Interval number

EINTJOB CHARACTER(6) Number of the generating
* ANSPROF PDC job
EJOB CHARACTER(10) Job name

EUSER CHARACTER(10) User name

ENUMBER CHARACTER(6)
ETHREAD CHARACTER(8)

Job number name
Unique thread id

EDISK DECIMAL(23) Interval disk I/O

EASY DECIMAL(23) Asynchronous disk 1/0
ESYN DECIMAL(23) Synchronous disk 1/0
EPRCT DECIMAL(23) Processor time used

ELKWT DECIMAL(23)
EPFLT DECIMAL(23)

Lock wait time
Page fault count
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EDPRI DECIMAL(13)
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Job/Thread priority

All values relate to the interval between the lastthiedcurrent samples.

A.3.9 EANLOCKS table — job object lock trace

This data is not collected in thread-level mode. In tisch@ode it is only collected if
the list of values of ADDPRF parameter includes *LOCKS.

EINT BINARY (4)
EINTJOB CHARACTER(6)
EJOB CHARACTER(10)
EUSER CHARACTER(10)
ENUMBER CHARACTER(6)

* Target job identifier

ETYPE CHARACTER(1)

EOBJ CHARACTER(10)
EEXTOBJ CHARACTER(30)

ELIB CHARACTER(10)

EOBJASP  CHARACTER(10)
EOBJLIBASP CHARACTER(10)
EOBJTYP CHARACTER(10)
EMEM CHARACTER(10)
EMEMLCK CHARACTER(10)
ERCDNUM DECIMAL(20)

ERLCKTYP CHARACTER(10)

*

*

Interval number

Number of the generating
ANSPROF PDC job

Lock type (R - record, O - object)
Object name
Object extended name
Object library name
Object ASP name
Library ASP name
Object type
Member name (for files)
member lock type (0 — member,
1 — data, 2 — index)
Record number (for files)
Record lock type (*SHRRD,
*SHRUPDT, *SHRNUP,
*EXCL, *EXCLRD

* The following group of columns is repeated 10 times

Koo Start of group----------------------
EHJOBI CHARACTER(10)
EHUSERI CHARACTER(10)

EHNUMBERi CHARACTER(6)
EOLOCKTYPi CHARACTER(10)
EOLCKRECi DECIMAL(20)
EOLCKTIDi CHAR(8)

----------------- End of group-----------------------

Holding job name
Holding job user name
Holding job number
Object lock type
Record number
Thread id

A.3.10EANJWBD table — Job Watcher bucket data norm alized

This data is only collected if the value of JWDATA pargenes *YES or *ONLY.
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EINT BINARY (4) Interval number

*

EINTJOB CHARACTER(6) Number of the generating

* ANSPROF profiler job

*

EJOB CHARACTER(10)

EUSER CHARACTER(10)

ENUMBER CHARACTER(6)

ETHREAD CHARACTER(8) Unique thread id

*

* Target thread identifier

*

DESCR CHARACTER(50) Bucket description

COUNT BINARY (4) Interval event count

TIME BINARY (8) Interval event time

ENUM ZONED(4 0) Current or last block ENUM (see
JW documentation for detailed
description)

BUCKN BINARY (4) Bucket number

A.3.11EANDBMON table — DB monitor outfile

The structure of this file is described in the IBM docuragoh (see STRDBMON
command description).

A.3.12EANSMON table — System monitor data

This data is collected by ANSMON system monitor.

EINT BINARY (4) Interval number

EINTJOB CHARACTER(6) Number of the generating
* ANSPROF PDC job

EJOB CHARACTER(10)

EUSER CHARACTER(10)

ENUMBER CHARACTER(6)

ESYNCIO DECIMAL(23) Synchronous 1/O econd
EASYNCIO DECIMAL(23) Asynchronous /O pegcond
ELOGIO DECIMAL(23) Logical I/0O per second
ECPU DECIMAL(23) CPU consumed (in percafrthe
* interval)

EPAG DECIMAL(23) Page faults per seto
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A.3.13EANSLOG table — ANSPROF log

This file contains only one member EANSLOG and all infational messages issues
by ANSPROF PDC agents collecting information into gmeen target library are
copied to this file. The structure of each record bews:

ETST CHARACTER(26) Timestamp of the message
EMSG CHARACTER(100) ANSPROF PDC agent info
message

A.4  ANSPROF QM queries

The following Query Manager queries are supplied as partNBFROF library.
Although each query serves a certain purpose, they camookfied (e.g. result
columns rearranged or changed in other ways) provideduhbstitsition variables are
not affected.

A.4.1 ANSPROF and ANSMON data collection queries

ANMBRLQ - list collections in library (invoked by LSTCQhrocessor)
@BATCHMAP — the number of jobs consuming CPU plus theeki and the highest
numbers of such jobs for each 10-minute period

@BATCHMAZ2 — the number of jobs consuming CPU plus the &tvaad the highest
numbers of such jobs for each 1-minute period

@JWJ9 - JW J9 JVM data report

@JWWBRAW - JW wait bucket raw report

@JWWBSUM - JW wait bucket summary report

@JWWBSUME - JW wait bucket summary report (enum data)

(@)IODL - file with the maximum I/O delta numbers

(@)IODLS - files with the highest total I/0 deltas

(@)IODRAW - detail I/0 deltas for open files

(@)IOL - Files with the maximum absolute 1/0O numbers

(@)IORAW - Detail absolute 1/0 for open files

(@)JPFRRAW - job performance data interval deltas

(@)JPFRRAM - job performance data interval deltas -athtevel mode
(@)JPFRS — sum of job performance deltas for thetselectervals

(@)JPFRS — sum of job performance deltas for theteelectervals

(@)JPFRSM — sum of thread performance deltas for theted intervals
MONEXCPTX — system monitor exceptions sorted by paranoeiemns
MONEXCPTX — problem jobs (jobs with the highest numbérsxaeption records)
(@)LOCKSL — detected locks by objects

(@)LOCKSRAW - detail lock data

(@)SMPLJOB — number of samples satisfying selectiopraait

(@)SMPLJOBM — number of samples satisfying selectioiter@ (thread-level
mode)

(@)STACKSLn — the top n programs in stack (combinationsh wite highest
numbers of occurrences first)

(@)STACKSLNM — the top n programs in stack (thread-levedle)
(@)STACKSRAM - detail stack data (for selected threads)
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(@)STACKSRAW - detail stack data (for single-threaded)ob

Queries with “@” prefix include no program/procedure/statersetgction for better
performance.

Most of the ANSPROF queries come in two forms: “programd “procedure”. The
above “program’-type queries use program/class names fditeprecord filtering.
The “procedure”-type queries have the “C” modifier addetthéoquery name and use
procedure/method names for profile record filtering.

A.4.2 Database Monitor data queries

DBCQERSN - reason for CQE (vs. SQE) invocation
DBCQESQE - percentage of queries resulting in CQE invatatio
DBFRQIND - frequently used indexes

DBFULLOPN — full open summary

DBFULLOPND - full opens aggregated

DBINDADYV - indexes advised

DBINDAVDTAB - indexes advised by table

DBOPTTOUT — optimizer timeouts

DBPRBJOB - jobs with highest SQL resource utilization
DBPRBSTAT - statements with highest SQL resource atibn
DBPRBSTATF - statements with highest SQL resourdeation (aggregated)
DBRAWDTA — raw database monitor data

DBRAWDTAS - raw database monitor data — prompt for re@brd
DBRBLDPLAN - Queries triggering plan rebuild

DBSQESTAT — SQE statistics advised

DBTABSCN - table scan analysis

DBTHASH - table hash build analysis

DBTMPIND — temporary index analysis

A.4.3 IBM Performance Collector data queries

SYSPFRCOL - list of performance collection members
SYSPFRD - detail performance management collection data
SYSPFRS — summary performance management collectian da
SYSPFRWB — wait bucket data for the job/thread selection

A.5 ANSPROF diagnostic messages and troubleshooting

Seven-character messages can sometimes be found in ANSPRC agent and
monitor job logs, and in the ANSPROF activity log. Thaganings are as follows:

CPFxxxx: internal exception id that can be used for probletarmination
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C-END: the agent was ended by an operator. The nextagesssued by the same
agent identifies the number of the target job

T-END: the agent (monitor) ended because the profilingodeeixpired. The next
message issued by the same agent identifies the nuntbertafget job

J-END: the agent (monitor) ended due to the target jobEm& next message issued
by the same agent identifies the number of the tarbet jo

LICENSE: License violation was detected. The nextsage contain the specific
diagnostic CPF-message issued by the operating system

LICENSV: License corruption was detected

LICRTVE: License information for the product could notrb&ieved

JW-SCAL: Job watcher data collected by a certain agesnbt yet been copied from
work files (ANZAPPPRF command has never been run ferdbilection) but an
attempt was made to replace it with new JW data

ERR-EJW: Job watcher collector job submitted to traceertain target job ended
before the main ANSPROF collector job servicing theesgarget job. The number of
the target job is appended to the message.

ERR-EJW: Job watcher collector job submit failed. Tinenber of the target job is
appended to the message.

L-CONF: internal locking problem
L-CONFL: ANSPROF PDC agent could not allocate coltetbbjects

LOCKERR: internal problem in the lock data collectionmpmnent. Lock data
collection suspended.

L-USRSP: internal locking problem

F-COLL: internal collection allocation error in $gs monitor
C-MEND: the monitor was ended by an operator or anotler jo
T-MEND: the monitor ended normally

STAT-R: due to high workload ANSPROF System Monitor fatednalyze the data
for at least one interval

M-TOUT: system APl QWCRSSTS returned error id CPFOA4Bdata returned)
IN3R-S: start of ANSIN3R diagnostic messages in ANSPR&vity log

IN3R-E: end of ANSIN3R diagnostic messages in ANSPRQ#ity log
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*PSSR: program dump is taken

NS-IO and NS-LKS: *IO or *LOCS request is submitted foretd-level data
collection. Request ignored

When collections are backed up two troubleshooting fASOUT and ANSOUT?2
are created and saved with the backup. ANSOUT contaliss e ANSPROF job
completion and diagnostic messages. ANSOUT2 is théoplof the job performing
the backup.
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B. ANSPROF client components

MS Excel workbooks are delivered as part of the ANSPROHicappn and are
located in the “xIs” subdirectory of the installation editory. The name of the
workbook used by the report is usually the same as the oathe query excluding
the ‘@’ prefix but sometimes including a suffix reflegtithe requested order or
grouping of query output. For example, two workbooks,
STACKSLn_ansprof_sort_job_ansprof_group_job.xls and
STACKSLn_ansprof_sort_time_ansprof _nogroup.xls are defineda8iTACKSL1,
STACKSL1,... @STACKSL9 and STACKSL9 queries. The second warkdmas a
chart built for the most frequent stack entry sets.



