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Troubleshooting Methodology

Take a Systemic Approach
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Ember’s Foundations for Troubleshooting

RN

Assume that the
I - T Help others by
Don’t point fingers problem is within R
finding clues
your control
Look in th mmon k extensiv
(o] t eco As e'te sive Ask for help
places first questions

When troubleshooting you're rarely able to immediately say “this is a database problem”, “this is an application problem”, or “this is a network
problem”. The key is that if you’re working with experts in other areas or even if you're trying to cover all the areas yourself, don’t rule things
out prematurely. If someone calls me in for a problem, | do my best not to just say “That’s not the database.”, even if it clearly isn’t. Even if it
isn’t the database, often there are clues that you can find within the database that may help others locate the problem in their areas. My
approach is to start from “This is in the database, but where?”, and then once | have significant proof it isn’t, provide others with the details
that will help them in their own troubleshooting efforts.



810UG | IDUG virTUAUS

Tech Conference YW #IDUGDb2

———SN\\

Methodical Troubleshooting

1. Prepare documentation and practice investigation ahead of time
2. Define the symptoms thoroughly — ASK QUESTIONS

3. Compile information from the environment

4. Search the web and IBM Knowledge Center

5. Form one or more hypotheses based on the details compiled

6. Test your hypotheses one at a time

It is hard to perform proper troubleshooting if you don’t have the documentation to understand what is in place, and if you haven’t prepared
with basic skills ahead of time. It is hard to practice troubleshooting, but you can at least practice using the tools. | worked with a junior DBA

once who would pass his laptop to me and say “break my database!”. He was running Db2 on a VM, and this was an excellent way for him to
come across at least a few scenarios to practice on.

Asking questions is one of the most important troubleshooting skills. The first symptoms of a problem may come in through user complaints
and “the database doesn’t work” simply isn’t enough information. Gather all the information you can, as you never know which details are
going to be relevant.

It is easy in the heat of troubleshooting to start chasing what you think is the problem and overlook some basic. The two things that come to
mind here are checking the diagnostic log for errors and checking to see when the last runstats was. These are both fundamental things that
may be critical to the problem. Never forget to check the basics.

| well remember the days when searching a problem online didn’t return many results, and we spent a lot more time with the manuals and
asking our colleagues for advice and expertise. Now there is a wealth of information online, and even if someone doesn’t have the exact same
problem, their information may point you in the right direction to look or try things.

It is very helpful if you can formulate one or more hypotheses as to why the problem is occurring and why now. With those in hand, you can
move forward to actions or information gathering that can either rule out or confirm your ideas.
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Don’t:

Panic

Run code or commands from searches
that you don’t understand

Blindly run recommendations from
IBM support without asking questions

Change a lot of things at one time

Leave changes that did not work in
place

It is very important to stay calm, positive, and focused while troubleshooting. If someone called you in the middle of the night, and you had
trouble logging in, and you’re nervous, just taking a moment to take a deep breath can be hugely beneficial.

There’s an internet legend of someone who was having query performance problems and found a post online recommending truncating the
table. They truncated the table, and only then learned that truncation meant deleting all the data, and their data was now gone. Maybe that’s
an extreme example, but it is easy to run across commands that you don’t understand while searching. Be cautious and make sure you
understand the impacts before running these commands. Many commands can impact performance or availability further, and some can cause
harm that is hard to undo.

As absurd as it may seem, this also applies to recommendations from IBM support. More than once, I’'ve had support recommend something
that will cause an outage without telling me it will. More than once, I've had support recommend something that was not appropriate for my
environment. Ask support questions about the impact of their recommendations, and if they cannot answer those questions, either insist on
answers before you run them, or research to understand the impact yourself.

It can be tempting when troubleshooting to change a number of things at once, particularly if you have more than one thing you need to try
that requires an outage. Try to resist this and change only one thing at a time, so you understand what it is that really resolved the problem.

If possible, remove changes that did not fix the problem. Sometimes you try things, and it’s best to remove them if they did not work.
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Extra Scrutiny for Performance Problems

* “The Database Is Slow”

* How do you know it’s the database?

* How do you know it’s slow?

* Can you show me the metrics from when it wasn’t slow?

* Can you show me metrics from now that are slower than your baseline?
Has anything changed?

ANY code change, no matter how small

Usage patterns (Sales, time of month, time of year)

Other workloads on the database

Data

One of the keys for troubleshooting is to ask questions. This is more important for performance troubleshooting than any other area. | once
had a developer come to me with a performance problem, complaining that simply returning the CURRENT TIMESTAMP from
SYSIBM.SYSDUMMY1 was taking 800 milliseconds — nearly a whole second. This should return very quickly. As | started to investigate, he sent
me a screen shot showing the time, and it said 800 microseconds, not milliseconds, which was much more reasonable. Always ask questions,

always ask to see what someone is looking at and dig into the details
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Bottlenecks

Database Wait Time

LOCK_WAIT_TIME

POOL_READ TIME
TCPIP_SEND_WAIT_TIME

It is sometimes easy to start off investigating a problem, find a promising direction, and loose sight of the bigger picture. For example, if | have a
graphic like this one representing wait time within my database, and | go off looking into a network problem, the most | can decrease database
wait time by is 0.5%. In this example, my bottleneck is clearly LOCK_WAIT_TIME, and if | spend too much time in other areas, I’'m probably
wasting my time. Even if | completely eliminated all pool read and all network time, I'd barely touch the overall wait time. That doesn’t mean
that there cannot be some other area contributing to the lock wait time, just that if whatever I’'m working on doesn’t reduce lock wait time in
some way, it is not addressing my bottleneck.

There are often bottlenecks in database systems. As soon as we eliminate one, something else shows up as the new bottleneck. | remember
when a network bottleneck was eliminated once between application servers and the database server — the network went from 10M to 100M.
And that made it so database performance was the new focus. Had database performance changed? No. But with the old bottleneck gone, the
database was the new bottleneck.
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Db2 Documentation

Navigating the IBM Db2 Documentation




210UG | IDUG virTUAUS

h Conference YW #IDUGDb2

IBM Db2 Documentation — Search Box

IEM Docurmentation

Db2

Db211.5

Change version

7

[ Shom 1l table of contents

| 18%Db2 version 11.5 documentation

g 1BM Trending docementation

There is a search box at the upper right. The search in the IBM Db2 Knowledge Center is an order of magnitude better than it used to be.
Google or your favorite search engine will also return pages from the Knowledge Center, but sometimes in different languages.

10



IDUG | IDUG virTUAUS

MEA Db2 Tech Conference

Search — Results

BM Documentation Create Table
Technical documentation 4,432 rosults for "Create Table” i Db2 11.5. Repeat this search i
@) 18M Decumentation
[2) CREATE TABLE
1BM Developer
0b2/115
5. T Selinition can i
s « IEM Redbooks srnpirary table, e The
D 243 Heurs
[® CREATE EXTERNAL TABLE

ob2/115

c:mn. » table space within
tbase system ¢

o CREATE TABLE statement defnes o

D Creating table spaces

By clicking the plus-sign at the left of any search result, you can get an idea of what the result looks like to decide if it is the one you actually

want to click on.
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IBM Db2 Documentation — Version Dropdown

IBM Documentation

Db2

Change versicn Db211.5

| 18MDb2 Version 11.5 documentation

Trending documentation

Some of the changes between versions are drastic. It is critical to make sure you're looking at the documentation for the version you’re working
with. On every page, there is a drop-down box that allows you to select different versions of that page. For some versions, some pages don’t

exist. For example, BLU functionality was added in 10.5, and so the pages related to 10.5 don’t exist in 10.1 and before. Documentation is also
removed for the oldest versions.

12
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IBM Db2 Documentation — Table of Contents

IEM Documentation

b2
Change version Db211.5

1s v
Show full table of contents F

1BM Db2 Version 11,5 documentation

bisty features

cotacting 18M Trending documentation

For any page you’re on, you can also pull up the table of contents. This will show all the different areas, as well as where the page you currently
have up is within the hierarchy. For old-school dbas, this is really easy to navigate because we used to have to use an entire shelf’s worth of
Db2 books to find this information.

13
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managing uata

IBM Db2 Knowledge Center - SAREE L

Navigating from the Table of Contents "_j::_j;\fj’_j:mji’f‘:‘f,:j’_i

In-database machine learning

Juilt-in reutines and views

e MQ routines
Security routines and views
Snapshot routines and views

cedure ro.

Stepwise redistribute routines
Storage management tool routines
Text search routines

Workload management routines

scellansous routines and views
eprecated reutines and views
Commands

Command line processor (CLP)

Command line processor plus
(CLPPlus)

Fammand line QN1 and YOuare

It is amazing how much is in the Db2 Knowledge Center. Even DBAs who have been working with Db2 for a while don’t always realize the depth
of the documentation. The “Database fundamentals” and “Database administration” sections have some more conceptual Db2 topics. The
“Database Reference” is where DBAs spend most of their time, but the “SQL” section there has a lot of details for developers, too. Some of the
structure here may be faster to navigate than search. If you're new to Db2, just perusing some of these topics may be interesting.

14
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Command Page FLUSH PACKAGE CACHE statement

Plain text description of the command T mmm——
Invocation

Details about how this command can be
exeCUted Authorization

What permissions or authorities are
. S
needed to run this command ol .

FOR EXFOUTARLE 10 sxecutatle it

Syntax diagram

i
USING HARD INVALIOATION
Soaciben i the e ted sazkage cache evvies 12

Additional tips on the effects of this

command and how it might be useful

https://www.ibm.com/docs/en/db2/11.5?topic=statements-flush-package-cache

Each command is laid out in detail in the IBM Db2 Knowledge Center. Note the authorization section which specifies what authorities or
permissions are needed to execute a command. The syntax diagram follows a specific format covered on future slides. At the bottom of this
page, there are often examples of executing this command.

15



10UG | IDUG virTUAUS

ch Conferenc

Sample Db2 Syntax Diagram

alias

YW #IDUGDb2

»- BACKUP DATABASE database-alias
1 DB _J L USER —

L USING — password —r

L ALL DBPARTITIONNUMS

L ON DBPARTITIONNUM j—‘ Partition number(s) }
L DBPARTITIONNUMS

L EXCEPT

T DBPARTITIONNUM
DBPARTITIONNUMS

} LTABLESPACE—( { lablespace-name J

1=

L NO TABLESPACE J

Partition number(s)

16
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How to Read a Db2 Syntax Diagram (1]4)

* Read the syntax diagrams from left to right and top to bottom,
following the path of the line.

e The » symbol indicates the beginning of a syntax diagram.
* The - symbol indicates that the syntax is continued on the next line.

* The »symbol indicates that the syntax is continued from the
previous line.

* The »« symbol indicates the end of a syntax diagram.
e A word or phrase in a box indicates a parameter block.

https://www.ibm.com/docs/en/db2/11.5?topic=sql-how-read-syntax-diagrams

17
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How to Read a Db2 Syntax Diagram (2]4)

e |f you must choose one of the

»— required_item required_choice1
items, one item of the stack | , _
required_choice2

appears on the main path.

e |f one of the items is the

J"

default choice j

default, it will appear above
the main path, and the
remaining choices will be
shown below.

»— required_item k

optional_choice

optional_choice

il

\\\\\\

18
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How to Read a Db2 Syntax Diagram (3|4)

* An arrow returning to the left, "
above the main line, indicates an L J_N
item that can be repeated. In this - required_item repeatable jlom
case, repeated items must be
separated by one or more blanks.

<
<

e |f the repeat arrow contains a £ ’ J
comma’ YOU must Sepa rate »— required_item repeatable_item

repeated items with a comma.

19
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How to Read a Db2 Syntax Diagram (4|4)

e Sometimes a single variable

rePresents a Iarger fragment Of »— required_item ﬂ parameter-block I-N
the syntax. For example, in the

following diagram, the parameter-block

variable parameter- » parameter1 >
block represents the L parameter2 parameter3

whole syntax fragment that is T .

labeled parameter-block:

20
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Configuration
Parameter

Plain text descri ption of the This paramaeter specifies the number of seconds that an application will wait to obtain a lock, helping avoid global deadiocks for applications
parameter Configuration type Configuration Type

Database

Parameter type -
- Configurable Online or Offline, and Boundary

locktimeout - Lock timeout configuration parameter

S Default and Range of Possible Values

“1(+1;9-32 767)
Unit of measure
Seconds

I you st this parassetor to 0, locks are not waited foe. In this stuation, # so lock is availabie at the time of the request, the applicaticn immedately

recesves a -911

Description of the eﬁects of the I you 50t this paramater to -1, 10ck BMeout Setaction is turmed off. In ths situation a lock will be wated for (if one ts not available at the time of the
request) until either of the following events occur

parameter - Thelock s granted

« A deadiock oceues.

© Note: The valuo you specity fee this configuration parameter is nO Lsed 10 Centrol [0k timesuts Ko event Moeitor target tables. Event

MONLOrs use a separate, non-confijurable setting that will cause locks on event monitor tables to time out.

Guidelines and ideas for setting
the parameter

Recommendation: [n a transaction proces

could start with a higher value. In both cas

LYP) enviconment, you can use an inital starting value of 30 seconds. In a query-oaly eaviroement you

should uso benchenarking techniquos to tune §

5 s parasmotor

The value should be set to quickly dotect waits that are occurring bocause

an abnormal situation, such as a transaction that is stalled (possibly as a

recidt Al 3 sar I6ning thair warketatinn) Y chaulr <ot it hiah annsh on ualid Inel e iscte dn ant time aut haracs af neal warlinade Ainne which o,

21

Each configuration parameter is described in great detail in the IBM Knowledge center. Note particularly the Parameter type, which tells you if

a parameter can be changed online or not. The recommendation section often provides a bit of advice on things to consider when setting a
parameter.

21
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Useful Knowledge Center Pages

e SOL and XML Limits — How big can X be?

e CREATE TABLE - Data Types and how much space they consume

e Monitor Procedures and Functions — List monitoring data in
light-weight impact available via SQL

e SYSCAT.TABLES and SYSCAT.INDEXES — What was that column
name again?

e Syntax diagrams for BACKUP, RESTORE, REORG, etc - What order
do the clauses go in, again?

There are some pages that you find yourself visiting again and again. These are a few of them that | find myself returning to over and over
again, even after 19 years of experience.

22
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IBM Db2 Documentation Problems

Slow
Knowledge
/_ Center Down!
Problems Resolutions:
\ Search returns no _/
results

Strange errors

N

Wait until it
works again

Try a different
browser

Clear all IBM
cookies

Clear all cookies

71NN

Resort to the PDF
documentation

23

Some places do not allow access to the internet while connected to their VPN. Sometimes the IBM Db2 Knowledge Center is unavailable — even

if this is for short periods of time in the middle of the night, it always seems to be when you're in the middle of a major problem or change.
DBAs don't always sleep.
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PDF Documentation

e Download before you need it

¢ Great for when:
* |Internet access is not available
* Online documentation is down

¢ Different set of PDFs for each version

YW #IDUGDb2
English PDF Guide
Db2 Fundamentals
System Monitor Guide and Reference

Database Security Guide

Performance Tuning
Administration

Data Movement Utilities Guide and Reference

Partition and Clustering Guide
Text Search Guide

Application Development

Developing Embadded SQL and XCuery
Database Applications

SQL Applications

Developing Perl, PHP, Pyt
Rails Applications

Reference

AP Reference

Built-In Modules Reference
Built-In Routines and Views

SQL Reference

GSKCapiCmd Users Guide

avery and High Availability Guide

2 andd

LinkDate Posted

November
2020
November
2020
August 2020
August 2020
August 2020
August 2020
August 2020

August 2020

August 2020

Au:,_m 2020

\h. 'eEmoer

2020
August 2020
August 2020

November
2020
August 2020

N

24

IBM was hesitant to continue offering PDF and offline forms of the Db2 documentation with 11.1. However, an RFE (Request for Enhancement)

was opened, and it was the most popular one. IBM decided to start offering offline documentation again, in the form of PDFs. Some places do
not allow access to the internet while connected to their VPN. Sometimes the IBM Db2 Knowledge Center is unavailable — even if this is for
short periods of time in the middle of the night, it always seems to be when you're in the middle of a major problem or change. DBAs don’t

always sleep. It is great to have another option available. The key is to download these before you need them.

24
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Db2 Error Messages

A Wealth of Information in a Small Package

25
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Important Information in Error Message or SQLCA

Required: Optional:
e Error number * Object identifiers

* Basic text * Names
description of * Numbers

error * Reason Codes

Full Error
Message

There is a wealth of information available in Db2 error messages.

26
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One Character indicating

usually SQL, the intensity of the :
but XXX NNNN X C:r::rg;sl;- of the issue

\_Y—} * |- Informational

sometimes
others such + W -Warning
Usually 4
as DSN or diait y + N - Statement Failure
DIA 'gns, « C - System Failure
sometimes 5 y
httos://www.ibm.com/docs/en/db2/11.52topic=content-messages

27
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Getting Information on Errors — Command Line (1|2)

$ db2 ? SQLO91IN

SQLO®911IN The current transaction has been rolled back because of a
deadlock or timeout. Reason code "<reason-code>".

Explanation:

The current unit of work was involved in an unresolved contention for
use of an object and had to be rolled back.

The reason codes are as follows:
2
The transaction was rolled back due to a deadlock.
68
The transaction was rolled back due to a lock timeout.

72
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Getting Information on Errors - Command Line (2] 2)

$ db2 ? SQLOS51IN

SQLB55IN The statement failed because the authorization ID does not
have the required authorization or privilege to perform the
operation. Authorization ID: "<authorization-ID>". Operation:
"<operation>". Object: "<object-name>".

Explanation:

The operation could not be performed on the specified object. In
general, this message is returned because the authorization ID does not
have the required authority or privilege to perform the operation. In
some cases, it is returned for an object that does not allow the
operation even when the authorization ID has an administrative
authority.

29
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SQLO911N The current transaction has been rolled back
IBM Kn0W|edge Center: because of a deadlock or timeout. Reason code reason -
code.
Anatomy of an Error

Error number and generic error text

T Lransdetaon wis *285d back 6Lt %) & Ktk e

The tranaaction was s=led back due 9.3 D32 Data Links Marager emor dering e tamaction

Plain text description of the error and
any reason codes

25 42080 back becasss 3 oueving IMeshold such 25 the CONCURFENTOBIO0R DACTIVITIES IMesaoMd caus et two of mase
113 CoMEK 4101

PALNTS G0 QRS OChBS WS B 130 1EU0N0E RVENR of Ly worZeS (MARIEE” A2 50

What to try, sometimes specific to [JRTemwsm

300 AR T8 W0 O WK a1 DR 0 TENe A

reason codes, and other details N

30

Each Section for an error on an error page has a well-defined structure. Knowing that structure can help you find the data you’re looking for
more quickly. The first part is the actual error message in its generic format. Next, in the explanation section, there is a plain text description of
the error and descriptions of each reason code, if there are any. Finally, in the user response section, there are ideas for things to try to deal
with the error, including suggestions specific to different reason codes.



®10UG | IDUGviIrTUAS

W #IDUGDb2

Db2 Diagnostic Log

The Preeminent Location for Information About System-Level Issues

31
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Where is the Db2 Diagnostic Log?

* The default Linux/UNIX location for the DB2 diagnostic log:
SINSTHOME/sqllib/db2dump

* The default Windows (hidden!) location for the DB2 diagnostic
log: C:\ProgramData\IBM\DB2\<db2 copy name>\DB2

* To get the path where the DB2 diagnostic log is stored:

$ db2 get dbm cfg |grep DIAGPATH
Diagnostic data directory path (DIAGPATH) = /db2home/db2inst1/sqllib/db2dump

OR
db2 "select VALUE from SYSIBMADM.DBMCFG where NAME='diagpath’”

32
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Db2 Diagnostic Log — Example of an Error

2017-01-18-13.37.20.290401-480 |I381648021E487 LEVEL: Warning
Ell] A 0127 TID T 140732262246144 :
INSTANCE: db2instl I NODE : 000 DB : SAMPLE

HOSTNAME: prd-0l1l.example.com

EDUID : 11715 EDUNAME: db2agent (SAMPLE) ©

FUNCTION: DB2 UDB, bsu security, sqlexLogPluginMessage, probe:20
DATA #1 : String with size, 67 bytes

Password validation for user db2instl failed with rc = -2146500507

Diagnostic Level

Timestamp

Instance

Database Name

a3

33
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Db2 Error Log — Working with RCs

R - -

NN

PID : 641 TID : 139928742651648 PROC : db2ckpwd
INSTANCE: db2instl NODE : 000

HOSTNAME: 90664639b1c3

EDUID Je EDUNAME: db2wdog [db2instl]

FUNCTION: DB2 UDB, oper system services, sqloSpawnAndWaitForPasswordCheckExe, probe:130
MESSAGE :| ZRC=0x800F000A=-2146500502=SQL0O_BAD_USER "Bad User"

DIA8117C Error with userid "".
DATA #1 : signed integer, 4 bytes

34
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Db2 Error Log -
Working with RCs

$ db2diag -rc 800FB06A

Input ZRC string '800FBB4A' parsed as Ox800FO06A (-2146500502).
ZRC value to map: Ox800F006A (-2146500502)
V7 Equivalent ZRC value: OxFFFF866A (-31126)
ZRC class :
sSqQL Error, User Error,... (Class Index: 0)
Component:
SQLO ; oper system services (Component Index: 15)
Reason Code:
106 (0xB806A)
Identifier:
SQLO_BAD_USER
Identifier (without component):
SQLZ_RC_BADUSR
Description:
Bad User
Associated information:
Sqlcode -30882
SQL30082N Security processing failed with reason "" ("").
Number of sqlca tokens : 2
Diaglog message number: 8117

w
&

Some of the error messages in the Db2 diagnostic log can seem a bit cryptic. The db2diag system command can be used to help you translate
odd error messages into something you can more easily look up. In this case, 800FO06A translates to SQL30082N.

35
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Parsing db2diag.log with the db2diag Tool

* To display all messages in the last hour:
db2diag -H 1h
* To display all error level messages:
db2diag -level error
* To display all error messages containing the DB2 ZRC return code 0x87040055, and the
application ID G916625D.NA8C.068149162729:
db2diag -g msg:=0x87040055 -1 Error | db2diag -gi appid*=G6916625D.NA
* To display all messages logged after the one with timestamp 2017-08-15-00.00.00.000000
inclusively:
db2diag -time 2017-08-15-00.00.00.000000
* To display severe errors logged for the last three days (using slightly different syntax for
the level of error:
db2diag -gi "level=severe" -H 3d

* To call db2diag from a Perl script using default settings, enter:
system("db2diag -readfile");

N

https://www.ibm.com/support/knowledgecenter/SSEPGG_11.1.0/com.ibm.db2.luw.admin.cmd.doc/doc/r0011728.html
https://www.ibm.com/support/knowledgecenter/SSEPGG_11.1.0/com.ibm.db2.luw.admin.trb.doc/doc/c0020701.html

The db2diag tool is excellent for parsing the Db2 diagnostic log and sorting through the information available there. You could also choose to

query what's in the Db2 diagnostic log using the PD_GET_LOG_MSGS table function.

36
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Searching and Formatting using db2diag

$ db2diag -e 4500 -fmt %dataobject

DATA #1 :

Package Cache Overflow

memory needed : 10592
current used size (0SS) : 134106751

maximum cache size (APM) : 130191196
maximum logical size (0SS): 134150417

maximum used size (0SS) 1 215154688
owned size (0SS) 1 137101312
number of overflows : 9400

37
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Monitoring Tools

Many Methods to Understand what is Happening

38
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Types of Monitoring

Historical Performance
Monitoring

-lim nitorin
¢ Why was the database Real-Time Monitoring

slow at 2 PM on ¢ What is happening right
Thursday? now?

* What trends to we see in * Why is the database slow
performance right now?

e What red flags do we see ¢ What is causing this effect
indicating potential that someone is seeing?
performance problem
areas?

Monitoring is a general term that may include a lot of different potential reasons and actions. In the case of this presentation, we’re talking
about real-time monitoring to see what is going on in the database at the moment and to troubleshoot problems.
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Real-Time Monitoring

db2top

« Old, but tried and true
* Very up-to-date data
* Shows change over time

MON_GET* functions and
views

* Great for scripting
* Uses lightweight interfaces

MONREPORT

* Quick overview
* Defined time frame

dmctop

* New, uses lightweight interfaces
* Must be installed
« Still missing a bit of functionality

GET SNAPSHOT

* Older, heavyweight metrics

db2pd

» Works when nothing else will

* Works when you can’t get a
connection

SYSIBMADM.SNAP* views

» Older, heavyweight metrics

40

There are a lot of choices in real-time monitoring. Which you choose depends on your purposes, constraints, and preferences.
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db2top On-screen N N Y Y
dsmtop On-screen N Y Y N
dmctop On-screen N Y Y Y
db2pd -repeat opt N Y N N
MON_GET* Functions re-run Y Y Y N
MONREPORT.DBSUMMARY Tesiull N Y Y N
GET SNAPSHOT LTIy N N N Y
SYSIBMADM.SNAP* Views eHITE Y N Y N
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4

This is a summary of the major options for real-time monitoring and the areas in which they succeed or fail.
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db2top — Help Screen

e Pressing the h key in db2top will
get you the help screen, which
has a list of all the nifty options

snapshot
on/of f
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db2top - Interval and Cumulative

e Default interval is 2 seconds

¢ A different interval can be specified with the —i option when db2top is
started

» db2top only reports the data for the last <interval> seconds (current view)

» db2top can also report cumulative values since the last db restart or reset
(cumulative view)

e Pressing k will toggle between the current view and the cumulative view
 Pressing R will reset the monitor data — for that session only
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db2top — Lock Chaining

e Use U to get to the
lock screen:
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db2top — Lock Chaining

e If locks are waiting, db2top can quickly tell which connection is
waiting on which connection

d
|
]
|
|
|
|
|
|
|
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db2top - Scrolling

e Scrolling up and down is not possible
* Many screens have more columns that will fit on the screen
e Left and right scrolling can be done with > and <

47



piDUG | IDUG virTUAUS —

Tech Conference ¥ #IDUGDb2 -{‘i‘ \\\\\‘

dmctop

* Brand new as of Summer 2020
* Isincluded in Db2, though often older versions

e Easy to install by downloading a file

 Can connect remotely, with or without TLS/SSL

e Does not yet have full feature parity with db2top
e Better than dsmtop
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dmctop

e Start with
dmctop -d dbname

e CPU usage not
always accurate

 Read efficiency!

e db2top shortcuts
work when the
Menu pane is
active

dmctop has a lot of great information on the database overview screen. A few things to note are that | and some friends have seen the CPU
usage metric not be very accurate. Personally, | love the read efficiency metric, which was not available in db2top. On this screen, there are two
panes — the left menu pane and the right output pane. Keys pressed currently have a different meaning depending on which pane is active, so
if keys aren’t doing what you think they should, try hitting ESC to put the focus back on the menu pane.
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dmctop Time Modes
* Delta e Actual
* Refreshes every 10 seconds by * Refreshes every 10 seconds by
default default
* Values are * Values are always since database
Since dmctop was started restart, even if you reset baseline

Since that dmctop screen was first used
Since baseline was reset

e Some values per minute or per
second

There are two different time modes for dmctop. The Delta mode allows values to be reset.
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dmctop:
Time Spent

My favorite screen in dmctop is the time spent screen. It provides a nice overview of where Db2 is spending time that allows you to drill down
into problem areas or quickly see where a problem might be lurking.
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db2pd - a Few Useful Options

* mempools

* memsets

* osinfo

* wlocks

* repeat

* bufferpools
* hadr

Db2pd has a few advantages. First, it can be used without a database connection, meaning that if the database is hung, you can still get
information. It is also a very lightweight interface, so there is very little risk of it adding load to a busy server. | find it most useful in a few areas,
listed here. | often also find the —repeat option useful to have it repeat the command every minute or so — allowing me to track the progress of
something like HADR.
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MONREPORT.DBSUMMARY

SN

¢ Good summary of data

¢ Snapshot-like format that uses more recent monitoring infrastructure
e Snipets...

Part 1 - System performance

Work volume and throughput
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MONREPORT.DBSUMMARY Snippets

er pool

Buffer pool hit raties

Ty Ratic
100
100
100

W #IDUGDb2
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Per activity Total
LOCK WAIT TIME 0 0
LOCK _WAITS 0 0
LOCK_TIMEOUTS 0 0
DEADLOCKS 0 0
LOCK_ESCALS 0 0
<SNIP>
Sort
TOTAL_SORTS =4
SORT_OVERFLOWS =0
POST_THRESHOLD SORTS =0
POST_SHRTHRESHOLD SORTS =0
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MON_GET* Functions and Views

MON_GET_CONNECTION MON_GET_SERVICE_SUB MON_GET_UNIT_OF_WO MON_GET_WORKLOAD MON_GET_DATABASE
and and

MON_GET_APPLLOCKW Il MoN_GeT_BUFFERPOOL

. and
MON_GET_cONNECTION [l MON_GET_ServiCE_sus [l MON_GET_uNIT_OF_wo Jll MON_GET_WORKLOAD_
_DETAILS SS_DETAILS RK_DETAILS DETAILS

MON_GET_DATABASE_D
ETAILS

MON_GET_CONTAINER il MON-GET_EXTENDED L MON_GET_INDEX MON_GET_LOCKS (MOMN_GET_PAGE_ACCESS MON_GET_TABLE MON_GET_TABLESPACE
ATCH_WAIT _INFO
MON_GET_FCM_CONNE MON_GET_TRANSACTIO MON_GET_INDEX_USAG
e MON_GET_SERVERLIST T MON_GET_ROUTINE MON_GET_AGENT St

MON_GET_PKG_CACHE__
MON_GET_TABLE_USAG STMT and MON_GET_AuTO_MAINT [l MON_GET_AuTO_RUNST IllMON_GET_EXTENT_Mov [llimon_GeT_Resauance Sl o cer ars mast
E_UST MON_GET_PKG_CACHE_ _QUEUE ATS_QUEUE EMENT_STATUS TATUS -SRI

STMT_DETAILS

’;‘A?,g&m”::;[’;”;;c? mON_FORMAT xML_ME [l MON_FORMAT XML [l MON_FORMAT XML WA
R TRICS_BY_ROW MES_BY_ROW IT_TIMES_BY_ROW

SQL interface to lightweight in-memory monitoring
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Querying MON_GET* Table Functions

select * from table(mon get database(-2))

Member is
usually one of the
parameters

Can specify Name of the table
specific columns function

e Variable number of parameters depending on the object
* For example, mon_get_table requires tabschema and tabname

e Can use “ or NULL for many of the parameters to return data on all
objects
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Interacting with IBM Support

e Open a ticket via the support portal or phone

e Front-line support reps are sometimes good, but sometimes do not
seem to know much about Db2.

e IBM will ask for additional information. Respond quickly.

e Usually, you must push IBM to keep working on an issue by updating
the ticket regularly

e |If a ticket is not getting needed attention, escalate to a duty manager
(call in and ask for this)

e If you did not get reasonable answers or responses, close a ticket as
“non-sat” — this gets attention, but often no further action.

https://datageek.blog/en/2012/12/04/getting-the-most-out-of-db2-support/
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Ember’s Foundations for Troubleshooting

RN

Assume that the
I - T Help others by
Don’t point fingers problem is within R
finding clues
your control
Look in th mmon k extensiv
(o] t eco As e'te sive Ask for help
places first questions

When troubleshooting you're rarely able to immediately say “this is a database problem”, “this is an application problem”, or “this is a network
problem”. The key is that if you’re working with experts in other areas or even if you're trying to cover all the areas yourself, don’t rule things
out prematurely. If someone calls me in for a problem, | do my best not to just say “That’s not the database.”, even if it clearly isn’t. Even if it
isn’t the database, often there are clues that you can find within the database that may help others locate the problem in their areas. My
approach is to start from “This is in the database, but where?”, and then once | have significant proof it isn’t, provide others with the details
that will help them in their own troubleshooting efforts.
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ember.crooks@gmail.com

Ember has 19+ years of experience with Db2 on Linux, Unix, and Windows platforms. She is the founder and principal author of the popular
datageek.blog technical blog where she educates herself and others through example and case study. Ember is an IBM Gold Consultant and
IBM Champion in Information Management.
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