HPSS Conversion Guide

High Performance Storage System,
version 10.3.0.0.0, 29 September 2023



HPSS Conversion Guide
High Performance Storage System, version 10.3.0.0.0, 29 September 2023




Table of Contents

................................................................................................................................................................ %
1. CONVEISION OVEIVIEW ....eeuieeieieeieeieesteeiesseesteeteaseesseeeesaeesseaseaseesseensessessseeseaneesseesesnessseasesneessennses 1
00 I 1 1T [ (o o SRR 1

1.2. ContentS Of ThIS GUITE .......coiueeieiieeieeee ettt e et e e sae e 1

IR A o 1= o = 1 o o TSR 1
1.3.1. Gather Data On EXIiStiNg SYSLEM ....c..ooiiieeieee e 1

1.3.2. Benchmark EXiSting SYSIEM .......ooiiiieieiieseee et 1

1.3.3. Backup EXIiStiNG SYSIEM ....coeiiieecee et s 2

1.4. PSS MANAGELADIES .....cc.eeeieeee ettt et e r e neeneennean 3

P2 = 0T =g I @0 0V £ o] o ST 4
2.1, General INFOIMELION .......ooiiiiieiee ettt st st e s s e e eeeneesbeeneeenee e 4
2200 It O 1 1 5 1SR 4

B s O | PR 4

2.1.3. CONVErSiON COMPONENES ......ooieiuieiieeieseesteeee e seeeeesseesseeeesseesseesesseesseesesseessesnsesseens 5

2.2. Metadata ChaNgES ........ccooeeiiiienieee ettt st et enbe et e sne e se e e e sneenes 5
2.2.1. Metadata Change Detal ...........ccooeeiiiiieeiceee e 5

2.2.1.1. Configuration TaDIES ......cocuieiiiie e e 5

2.2.1.2. SUDSYSEEM TaDIES ..o e e 6

P20 T 1 011 0o U Tox 1 o o USSR 7
2.3.1. Prepare ENVIFONMENT .......cccoiiiiiiiereeie e seeee et eee e seesee e steeeesseesseeneesseessesneesees 7

2.3.2. EXPOIt HCFG ...ttt sttt be e e rae e e b sae e e mneenes 8

2.3.3. EXPOIt SUDSYSIEIMS ..ottt st sttt e 8

2.3.4. IMPOIT HCFG ...ttt be et sae e b e e saeeenneenes 8

2.3.5. IMPOIt SUDSYSIEIMS ...ttt sttt et sre e 9

p < ol U Y TSP 10

3. Upgrading DB2 @0 LINUX .....cocueieeieeieeiesieeiee e sieeeeseesteseesseesseeeesseessesnessseessesnssssesssessssssesssesnees 11
TN I O Y VT SRR 11

T U ] oo ="o [ oo TN 5. o )22 PSSR 11

TG T oo ="o ] oo TN I 1 0Dt GRS 14

v/ I (10 01 o011 oo PSSR 15
I 1= =g To I 5 = 5 SRR 15
4.1.1. DBI and DBD - REFEIEINCES ......ccceeiiiieiiieie ettt nee e 15

4.2. DB2 UPQrade EITOIS ......ociiiieiieeieseeie ettt sttt st saeeste et e s neenbeeneesseenseenee e 15

A GlOSSANY OF TEIMS ...ttt te et e sbe e te et e sse e beeneesseesbeeneesseeseensesneenes 17
o = = 0700 RSP 18




List of Tables

2.1, Configuration TaDIES ......coouiiiiiee ettt e sre et e ne e beeeeeneenes
2.2, SUDYSYSIEM TADIES ...ttt sttt e b e et e sneeseeeneeeneenneas




Copyright Notification. Copyright © 1992-2023 International Business Machines Corporation,
The Regents of the University of California, Los Alamos National Security, LLC, Lawrence
Livermore National Security, LLC, Sandia Corporation, and UT-Battelle.

All rights reserved.

Portions of thiswork were produced by Lawrence Livermore National Security, LLC, Lawrence
Livermore National Laboratory (LLNL) under Contract No. DE-AC52-07NA27344 with the

U.S. Department of Energy (DOE); by the University of California, Lawrence Berkeley National
Laboratory (LBNL) under Contract No. DE-AC02-05CH11231 with DOE; by L os Alamos National
Security, LLC, Los Alamos National Laboratory (LANL) under Contract No. DE-AC52-06NA 25396
with DOE; by Sandia Corporation, Sandia National Laboratories (SNL) under Contract No. DE-
AC04-94AL85000 with DOE; and by UT-Battelle, Oak Ridge National Laboratory (ORNL) under
Contract No. DE-AC05-000R22725 with DOE. The U.S. Government has certain reserved rights
under its prime contracts with the Laboratories.

DISCLAIMER. Portions of this software were sponsored by an agency of the United States
Government. Neither the United States, DOE, The Regents of the University of California, Los
Alamos National Security, LLC, Lawrence Livermore National Security, LLC, Sandia Corporation,
UT-Battelle, nor any of their employees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned rights.

Trademark Usage. High Performance Storage System is a trademark of International Business
Machines Corporation. IBM is aregistered trademark of International Business Machines
Corporation. IBM, DB2, DB2 Universal Database, Al X, pSeries, and xSeries are trademarks or
registered trademarks of International Business Machines Corporation. AIX and RISC/6000 are
trademarks of International Business Machines Corporation. UNIX is aregistered trademark of

the Open Group. Linux isaregistered trademark of Linus Torvaldsin the United States and other
countries. Kerberos is atrademark of the Massachusetts Institute of Technology. Javais aregistered
trademark of Oracle, Incorporated in the United States and other countries. ACSLSis a trademark
of Oracle, Incorporated. Microsoft Windows is aregistered trademark of Microsoft Corporation.
Other brands and product names appearing herein may be trademarks or registered trademarks of third
parties.

About thisBook. The HPSS Conversion Guideis for use when upgrading HPSS. It will guide
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current version to their target version.

Chapter 1 provides a process for converting HPSS from a big-endian to little-endian system.
Chapter 2 gives HPSS-specific instructions on upgrading DB2 and Linux

Chapter 3 provides troubleshooting procedures for problems administrators may encounter.

In addition, a glossary of terminology and abbreviations is provided.

Each conversion process is broken up into three sections:

1. Thefirst section provides general information about the conversion process.




2. The second section provides information about which metadata changes are required and guidance.
3. Thethird section provides the conversion steps.

ConventionsUsed in ThisBook. Example commands that should be typed at a command line will
be proceeded by a percent sign ("%") if the command may be executed as a user other than the local
superuser root and be presented in a courier font:

% sanpl e conmand
or with apound sign ("#") if the command must be executed as the local superuser root:

# sanpl e conmand

Example command output and example contents of ASCII fileswill be presented in a courier font
without a prompt:

sample file line 1

sample file line 2

In contexts other than providing command execution instruction, any text preceded by a pound sign
("#") should be considered a comment:

# This is a comment
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Chapter 1. Conversion Overview

1.1. Introduction

This conversion guide provides background and the necessary upgrade steps to upgrade HPSS
from any supported version up to the latest HPSS version. The functionality to perform each of the
metadata upgrades/conversions is included in the target version of HPSS.

As HPSS software versions become unsupported, they will be removed from this guide so long as
they are not required for any supported conversion path.

In order to upgrade from a version several releases back, it is necessary to perform each metadata
upgrade/conversion one level at atime. For example, to upgrade from 7.5.3 to 9.1, one must execute
the metadata upgrade/conversions from:

e 753t08.3
e 83t09.1

This ensures that metadata changes are applied in the proper order, .

1.2. Contents of This Guide

This guide provides general guidance on conversions. For version specific guidance, refer to the
conversion guidance from HPSS Support.

1.3. Preparation

The following steps are recommended prior to performing any HPSS upgrade:

1.3.1. Gather Data On Existing System

Gather information on the existing system using the Ishpss, dump_sspvs, and Isdb2 tools, and save
the results. These can be used later to validate the conversion.

% | shpss -all

% dunp_sspvs -i# (for each subsystem
% dunp_sspvs -i# -d (for each subsystem
% | sdb2 (run as hpssdb)

1.3.2. Benchmark Existing System

If desired, it may be beneficial to benchmark the existing system prior to upgrading so that it may be
compared with the performance of the upgraded system. This allows a site to determine whether any
performance degradation has taken place and provides support representatives with information to
help them determine the cause.
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1.3.3. Backup Existing System

Back up the existing database tables using a full backup.

% db2 backup db hcfg to <backup dir>
% db2 backup db hsubsysl to <backup_dir>

Note: All subsystem databases should be backed up if multiple subsystems are configured.
Now cd to the backup dir and run:
% db2ckbkpd

All images should be successfully verified.
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1.4. hpss_managetables

This program is used by mkhpss to create database tables and indexes when new systems are created.
It is designed to be operated by both mkhpss and by an HPSS administrator performing conversions.
It isused in anumber of conversions within this guide.

It isvitally important to understand that this program, when used from a command line by an
administrator, has the ability to destroy an HPSS system. It can create and delete any database table
in an HPSS system. It can create and delete any index, view or referential integrity constraint on
any database table. It should aso be understood that this program alone is the source of the HPSS
database schema. Therefore, it will be necessary to use this program from time to time as changes to
the schema are required.

hpss_managetables is a keyboard interactive program that operatesin a"manua commit" mode.
This means that database transactions are committed manually from the keyboard, not automatically.
The administrator uses the program to make a connection to the database, then issues commands

that make changes to the database. WWhen the connection is made, the program creates an empty
database transaction. When any command is issued that makes a change to the database, the change is
contained in the transaction and remains uncommitted. Additional commands can be issued which are
added to the transaction. The transaction remains uncommitted until a"commit" command is entered
at which time the changes are committed to the database. If an "abort" command is entered instead,
the changes are rolled back and no net change takes place. If an uncommitted transaction exists when
the "quit" command is entered, the program reports the existence of the transaction and will not quit.

When performing conversions, even through multiple releases, use the hpss_managetables for the
final target release. For example, if upgrading from X.1to Y.1, use the hpss managetables for the
target version (e.g. Y.1). By doing this you'll ensure that the metadata updates you are making are as
current as possible.

If you follow the instructions carefully and refrain from experimenting with hpss_managetables, you
won't do any damage to your system. If something unexpected happens, use the "abort" command and
"quit" and seek advice from HPSS support.

hpss_managetables must be run by auser ID that has DBADM authority on the databases. We
recommend running as "hpssdb”. The program can be found in the HPSS bi n directory.

hpss_managetables recognizes two environment variables, HPSS MM_SCHEMA_NAME and
HPSS GRP_NAME_SERVER. Both of these variables have appropriate defaults set by HPSS.
HPSS MM_SCHEMA_NAME isset to "HPSS' and HPSS_GRP_NAME_SERVER isset to
"hpsssrvr. If for some reason these values don’t apply to your system, adjust them in the environment
in which hpss_managetableswill be run, or inthe HPSS env. conf file before starting the program.

More information on hpss_managetables can be found in the hpss_managetables man page (man/
hpss_managet abl es. 7).




Chapter 2. Endian Conversion

This chapter summarizes HPSS metadata conversion from big-endian to little-endian. HPSS currently
does not support little-endian to big-endian conversion.

2.1. General Information

The conversion from big-endian to little-endian manipulates a number of metadata field which store
data in a endian-dependent manner. The process is automated through the use of provided conversion
scripts. In general, two types of fields must be converted, UUIDs and SOIDs:

2.1.1. UUIDs

For UUID types the following byte order swapping is necessary:
» Bytes1-4 arereversed (4-3-2-1)

» Bytes5-6 arereversed (6-5)

» Bytes 7-8 arereversed (8-7)

* Bytes9-16 are not altered

struct hpss_uuid {
unsigned32 time_low;
unsignedi16 time_mid;
unsignedi16 time_hi_and_wversion;
unsigned8 clock_seq_hi_and_reserved,;
unsigneds clock_seq_low;,
byte node[6];

I3

2.1.2. SOIDs

For SOID types the following byte order swapping is necessary:
» Bytes 1-4 arereversed (4-3-2-1)

Bytes 5-6 are reversed (6-5)

Bytes 7-8 are reversed (8-7)

Bytes 9-16 are not altered

Bytes 17-20 are reversed (20-19-18-17)
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* Bytes21-22 arereversed (22-21)
» Bytes 23-24 are reversed (24-23)

» Bytes 25-32 are not altered

struct hpssoid_s {
hpss_uuid_t  ObjectID; #* unique object ID *f
unsigned32  ServerDepl; #* Piece of server uuid *
unsignedi16  ServerDep2;
unsignedi16  ServerDep3;

byte ServerDep4; #* Piece of server uuid *t

hyte ServerDep5; #* Piece of server uuid *

byte SecurityLevel[2]; * security info (0's) *f

byte Reserved[2]; * Reserved[0] used by BFS in COS ¥/
f* change processing. Reserved 1%/
*should be 0. *

byte SubType; #* Disk{Tape object indicator */

byte Type; 1* type of object identified */

2.1.3. Conversion Components

The conversion requires the execution of four scripts:

1. hpss.hcfg.export.db2 - This script performs the necessary byte swaps for metadata stored in the
HPSS configuration database. This script requires a connection to the source HPSS configuration
database (big-endian).

2. hpss.hsubsys.export.db2 - This script perform the necessary byte swaps for metadata stored in
an HPSS subsystem database. It must be executed once for each subsystem database. This script
requires a connection to the source HPSS subsystem database (big-endian).

3. hpss.hcfg.load.db2 - This script loads the data generated by the hpss.hcfg.export.db2 script. This
script requires a connection to the target HPSS configuration database (little-endian).

4. hpss.hsubsys.load.db2 - This script |oads the data generated by the hpss.hsubsys.export.db2
script. This script requires a connection to the target HPSS subsystem database (little-endian), and
must be executed once for each subsystem.

2.2. Metadata Changes

This section describes what metadata will be changed in order to convert from big-endian to little-
endian.

2.2.1. Metadata Change Detail
2.2.1.1. Configuration Tables

Table2.1. Configuration Tables

Table Name Change
AUTHZACL Convert SERVER_ID, INTERFACE_ID.
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Table Name Change

CARTRIDGE Convert PVR_ID.

CORE Convert SERVER_ID.

DMG Convert SERVER_ID.
GATEKEEPER Convert GKID.

GLOBAL Convert ROOT_CORE_SERVER _ID.
LOGCLIENT Convert LOGC_SERVER ID.
LOGDAEMON Convert LOGD_SERVER ID.
LSPOLICY Convert HPSS ID.
MOVERDEVICE Convert MVR_ID.

MOVER Convert MVR_ID.

MPS Convert MPSID.

NFS Convert NFS_ID.

NSGLOBALFILESET

Convert CORE_SERVER_UUID,
GATEWAY_UUID.

PVLACTIVITY Convert CLIENT.

PVLDRIVE Convert MVR_ID, PVR.

PVLPV Convert ALLOC_CLIENT_ID.

PVR Convert PVR_ID.
SERVERINTERFACES Convert INTERFACE_ID, SERVER ID.
SERVER Convert SERVER_ID.

SITE Convert HPSS ID.

STORAGESUBSY S Convert GATEKEEPER _ID.

2.2.1.2. Subsystem Tables
Table 2.2. Subysystem Tables

Table Name Change

BFCOSCHANGE Convert BFID field.

BFDISKALLOCREC Convert BFID and SSEG_ID fields.

BFMIGRREC Convert BFID.

BFPURGEREC Convert BFID.

BFSSEGCHKPT Convert BFID, SSEG _ID.

BFTAPESEG Convert BFID, SSEG _ID.

BITFILE Convert BFID.

DISKSEGUNLINK Convert SSEGID.

DMGFILESET Convert MOUNT_PT_CORE_SERVER _ID,
MOUNT_PT_HANDLE_CORE_UUID,




Endian Conversion

Table Name Change
RPC_ENDPOINT_INTERFACE_ID,
SECURITY_SERVER |ID, SERVER _ID.

NSFILESETATTR Convert FILESET_HANDLE_CORE_UUID.

NSOBJECT Convert BITFILE ID.

NSOBJECT Convert SUB_TREE_HANDLE_CORE_UUID.

SSPVDISK Convert VVID.

SSPVTAPE Convert VVID.

STORAGEMAPDISK Convert VVID.

STORAGEMAPTAPE Convert CURRENT_SSID, VVID.

STORAGESEGAUX Convert SSID.

STORAGESEGDISKEXTENTS Convert SSID, VVID.

STORAGESEGDISK Convert SSID, VVID.

STORAGESEGTAPEABSADDR Convert SSID.

STORAGESEGTAPE Convert SSID, VVID.

TAPESEGUNLINK Convert SSEGID.

VVDISK Convert VVID.

VVTAPEABSADDR Convert VVID.

VVTAPE Convert VVID.

2.3. Introduction

The following section will guide you through the process of converting the system from big-endian

to little-endian. This process should only be attempted after discussions with IBM support. Though
the processis fairly straightforward and automated, it is recommended that IBM support guide
administrators through the process as mistakes can potentially be extremely dangerous and difficult to
recover from.

2.3.1. Prepare Environment

 Log into the system as the HPSS DB2 instance owner.

» Create the following directory structure on the source system (big-endian) to hold the exported/
converted metadata. This should be done on afile system with sufficient space. It will take
approximately 1,200 bytes of storage per bitfile in the HPSS subsystem. This number will vary
depending on HPSS configuration. Things like dual tape copies will require more space. This new
directories should either be owned by the DB2 instance owner, or the instance owner should have
sufficient privileges to create and write metadata export files.

e <pat h>/ endi an_conver si on

e <pat h>/ endi an_conversi on/ hcfg
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 For each subsystem:
¢ <pat h>/ endi an_conver si on/ <subsyst em dat abase nane>
» Thetarget system will require asimilar directory structure as was created on the source system.

» Follow the general guidelinesfor converting a system - shut down HPSS and take a full offline
backup.

2.3.2. Export HCFG

» Execute the following statements:

% cd into <pat h>/endi an_conversi on/ hcfg

% db2 connect to <HPSS configurati on database nane>
% db2 -tvf <path to export

scri pt s>/ hpss. hcf g. export. db2 >

hpss. hcf g. export . db2. 1 og

% db2 connect reset

Validate the number of rows exported matches the source.

2.3.3. Export Subsystems

» For each subsystem, execute the following statements:

% cd into <pat h>/endi an_conver si on/ <subsyst em dat abase nane>
% db2 connect to <subsystem dat abase nane>
% db2 -tvf <path to export
scri pt s>/ hpss. hsubsys. export. db2 >
hpss. hsubsys. export. db2. | og
% db2 connect reset

Validate the number of rows exported matchesthe source table.

o Transfer .ixf filesto the target system.

* |tisrecommended that the ixf files be checksummed on source and destination machines to
validate their integrity after the transfer.

2.3.4. Import HCFG

» Login asthe DB2 instance owner on the target system.

» Execute the following commands:

% cd into <pat h>/endi an_conversi on/ hcfg

% db2 connect to <HPSS confi gurati on database nane>

% db2 -tvf <path to | oad scripts> hpss. hcfg.load. db2 >
hpss. hcf g. | oad. db2. | og

% db2 connect reset

Validate the number of rows added to each table matches the sour ce.
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Perform an offline backup of the HPSS configuration database.

2.3.5. Import Subsystems

* For each subsystem, execute the following commands:

% cd <pat h>/ endi an_conver si on/ <HPSS subsyst em dat abase nane>
% db2 connect to <HPSS subsystem dat abase nanme>

% db2 -tvf <path to | oad scripts>/

hpss. hsubsys. | oad. db2 > hpss. hsubsys. | oad. db2. | og

% db2 connect reset

Validate the number of rows added to each table matches the sour ce.

Perform an offline backup of the HPSS subsystem database.
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2.4. Security

When installing HPSS on a new system, mkhpss, the HPSS installer, will create the hpss user with
the home directory as/ var/ hpss. Beginning in 9.2, it becomes critical that the home directory point
to the location of the HPSS configuration files, / var / hpss by default. If either the configuration
directory is moved or the HPSS user has a different home directory, HPSS will fail to start. If
possible, ensure that the hpss user home directory matches the location of the HPSS config data.

There is also an aternate method to specify this configuration home, for those who may be on a
global user directory such as NIS or ActiveDirectory, and whose user homes cannot be customized.
A symbolic link can be created from / et ¢/ hpss to the location of the HPSS configuration directory
base. For example:

In -s /var/hpss /etc/hpss

Check to make sure/ et ¢/ pam d/ hpss contains areference to the shadow file. If not, delete/ et c/
pam d/ hpss and run conf i g/ set up_pam pmto recreateit. The confi g/ set up_pam pmprogram does
not overwrite existing filesin the/ et ¢/ pam d directory, because it can’'t create in-place backups—

al filesinthe/ et c/ pam d directory are significant to PAM and identify security methods. Thus,

set up_pam pmchooses the safe alternative of leaving existing files alone. So it isimportant to remove
the existing file in order to rebuild it.

The RPM installs of HPSS place the binaries within subdirectories of / hpss_sr ¢, and setting a
symlink from/ opt / hpss to the latest RPM installation. In order for Perl modules within the config
directory, including set up_pam pm to find their dependent modules, they find their own absolute
path into the config subdirectory. Because of this, the PAM stack that set up_pam pmsets up uses this
absolute path for its module. This creates arequirement to rerun set up_pam pmafter every upgrade.
However, if the HPSS _ROOT environment variable is set to / opt / hpss, and assuming that / opt /
hpss IS Set to the correct installation, set up_pam pmwill create the PAM stack to refer to/ opt / hpss,
which makes it somewhat future-proof. Therefore, it is advisable to run the setup_pam.pm command
as.

rm-f /etc/pam d/ hpss
HPSS ROOT=/ opt / hpss /opt/ hpss/ confi g/ setup_pam pm

10



Chapter 3. Upgrading DB2 and Linux

3.1. Overview

This chapter provides guidelines and considerations to help the administrator complete software
upgrades of DB2 and Linux to meet HPSS prerequisites.

3.2. Upgrading Db2

Make surethat you are using the 64-bit installation images for Db2.
Review the software requirements for the version of Db2 you are installing.

Once the software and hardware prerequisites are satisfied, the DB2 upgrade may begin. Review the
HPSS release notes and release roadmap for supported Db2 versions for your version of HPSS. Fix
Packs and smaller Db2 increments are not individually qualified or listed in the HPSS release notes.

Sites should familiarize themselves with the DB2 guide for performing this upgrade, the DB2 Quick
Beginnings Guide and DB2 Migration Guide for Linux, Unix, and Windows. The documents contain
details not covered in this section. Some pre-migration requirements are:

On Linux:

» SWAP space twice the size of available memory

* 100MB of freespacein/t np

» Atleast 1GB of free spacein the Db2 install path.

» The Java SDK requirement stated in the Db2 migration guide.

Take afull offline backup of each HPSS database at this point to allow for reversion if necessary. To
complete the full offline backup, execute:

% db2 force applications all
% db2 backup dat abase <dbnane> to <outdir>

Check the validity of the backup images by invoking db2ckbkp with the backup file name as the input
parameter. For example:

% db2ckbkp HSUBSYSL1. 0. hpssdb. NODEOOOO. CATNOOOO. 20080709112544. 001
If theimageisvalid, the final output should be:
I mage Verification Conplete - successful.

The following steps alow for restoration of the instance and databases if necessary and are optional
but recommended. The following example is on atest system with 2 subsystems with databases
HSUBSY S1 and HSUBSY S2 and a configuration database name HCFG.

11
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Save database DDL:

% db2support <out put-directory> -d <dat abase-name> -cl 0
% db2support /tnp/hcfg -d hefg -cl 0O

% db2support /tnp/ hsubsysl -d hsubsysl -cl O

% db2support /tnp/ hsubsys2 -d hsubsys2 -cl 0

Save package information:

% db2 connect to hcfg

% db2 |ist packages for schema hpss show detail > /tnp/hcfg/packages. out
% db2 term nate

% db2 connect to hsubsysl

% db2 |i st packages for schema hpss show detail >
[t mp/ hsubsys1/ packages. out

% db2 term nate

% db2 connect to hsubsys2

% db2 |i st packages for schema hpss show detail >
[t mp/ hsubsys?2/ packages. out

% db2 term nate

Save database manager and database configurations:

% db2 get dbm cfg > /tnp/db2. dbm cf g. out

% db2 connect to hcfg; db2 get db cfg for hcfg show detail >\

[t mp/ hef g/ db2. db. cf g. out

% db2 connect to hsubsysl; db2 get db cfg for hsubsysl show detail >\
[t mp/ hsubsys1/ db2. db. cf g. out

% db2 connect to hsubsys2; db2 get db cfg for hsubsys2 show detail >\
[t mp/ hsubsys?2/ db2. db. cf g. out

Save database information with db2look:

% db2l ook -d hcfg -e -o db2l ook. hcfg.out -1 -x
% db2l ook -d hsubsysl -e -o db2l ook. hsubsysl.out -l -Xx
% db2l ook -d hsubsys2 -e -o db2l ook. hsubsys2. out -I -x

Save DB2 registry settings:
% db2set -all > /tnp/db2set. out

At this point, enough information is retained to restore DB2 and the HPSS instance and databases to
system with DB2 software installed.

For most HPSS installations, databases already have adequate settings to support migration, but
consider the following in preparation for migration. Consider increasing the number of primary

logs available to each database (LOGPRIMARY in the database configuration settings). Consider
increasing the size of the system temporary tablespaces for each database to alow for twice as much
free pages as used pages. Consider increasing the size of the system catal og tablespace to have at |east
50% free space prior to conversion.

On Linux, if sitesare using raw devices for DB2 logging they must change to using block devices
asthisfeature is no longer available with DB2. See the DB2 Migration Guide for details on how to
accomplish this.

The instance is now ready for migration. To perform the instance migration for an HPSS instance
called hpssdb perform the following as the instance owner/user:

12
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% db2 force applications all
% db2st op

% sl i bcl ean

% i pcl ean

Asroot, execute:

% / opt /i bnm db2/ def aul t/i nstance/ db2i mi gr -u franky hpssdb

Where -u argument is the username of a user for DB2 fenced procedures. If you don’'t have one, just
enter a user that won't do any useful work with DB2 (e.g. not root, or hpss or hpssdb).

To vaidate that the instance is at the correct level as the instance owner execute;

% db2st art
% db2l evel

If thereisan existing DAS, now isthe time to migrateit. If migrating the DAS is problematic, sites
may also simply drop the existing DAS and recreate a new one (see the DB2 Migration Guide).
Migrating the DAS is optional and some sites may just want to skip to migrating the HPSS databases
in the next step. To migrate the DAS:

AsDAS owner (e.g. dasusrl):
% db2adm n st op

Asroot:

% /opt/i bm db2/ defaul t/instance/ dasm gr dasusrl

Now migrate each HPSS database. Prior to migrating the databases, rename the current DB2
diagnostic log to provide a clean separation between different versions of DB2.

% mv /var/ hpss/ hpssdb/sql | i b/ db2dunp/ db2di ag. | og \
[ var/ hpss/ hpssdb/ sql |'i b/ db2dunp/ db2di ag. | og. db2v8

where/ var / hpss/ hpssdb isthe path to the DB2 instance at your site.

To migrate each HPSS database as the instance owner (e.g. hpssdb):

% db2 migrate database <dbname> [ user XxxX uSing XXxx ]

where dbname is each HPSS database name and xxxx is the database user and password at your site if
necessary for connection. For example:

% db2 m grate database hcfg

Now sites need to perform some post migration steps. Begin by activating each migrated database as
the instance owner (hpssdb):

% db2 acti vat e dat abase <dbnane>

Attempt to connect to each migrated database to ensure it’ s active and available:

% db2 connect to <dbnanme>

If auditing is enabled, grant the audit user the new SECADM authority on each database by
connecting to it and issuing:
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% db2 grant SECADM on dat abase to user <user>
% db2 "select * from syscat.auditpolicies a where \
a. audi t pol i cynanme=DB2AUDI T_CFG M GR'

Rebind any packages for each migrated database by executing the following as instance owner:

% db2r bi nd <dbnane> -1 /tnp/ db2rbi nd. out
Where -| argument is the output file desired.
Congratulations, your instance and databases are now migrated.

Sites can use the DB2 Migration Guide on post-migration steps to make additional useful
configuration changes.

3.3. Upgrading Linux

Refer to documentation specific to Linux to perform the upgrade. The only specific consideration for
DB2 and HPSS on Linux isto be aware that after the Linux upgrade often the DB2 devices used for
tablespaces used by HPSS have their permissions or ownership modified as a result of the operating
system upgrade. The problem is often not noticed until HPSS servers are started and SSM Alarms &
Events shows errors accessing tables or metadata. The problem can be corrected by shutting down
HPSS and DB2, correcting the permissions on the devices to allow access by the DB2 instance owner
(e.g. hpssdb), and restarting DB2 and HPSS. HPSS should be rebuilt following the upgrade.
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Chapter 4. Troubleshooting

This section covers warnings and errors that may occur during the conversion process and presents
help in resolving the problem.

4.1. DBl and DBD

The following section provides information and troubleshooting when installing Perl’s DBl module
or when installing DB2’ s Perl DBD module. DBI was available for Linux for PowerPC platforms, but
the DB2 DBD did not successfully install on Linux for PowerPC.

4.1.1. DBl and DBD - References

» DBI Mail List Archives
http://groups.google.com/groups?group=perl.dbi.users
http://www.xray.mpe.mpg.de/mailing-lists/dbi/
http://www.mail-archive.com/dbi-users¥%40perl.org/

 Driver and Database Documentation (especially links at the bottom of the page):
http://search.cpan.org/~timb/DBI/DBI.pm#Driver_and Database Documentation

» DBI Frequently Asked Questions:

http://dbi.tiddlyspot.com/

4.2. DB2 Upgrade Errors

Problem:
Various errors upon installing the DB2 software.
Description:

If the installation is not performed as the root user and without sourcing the db2profile of any existing
instances of DB2, the software may produce different errors due to trying to allow you to have
multiple instances of HPSS on the same system.

Resolution:

Uninstall the DB2 software. Reinstall the DB2 software and follow the migration guide or instructions
included in this document as the root user and without sourcing the db2profile of any existing DB2
instance (e.g. ldap, hpssdb).
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Troubleshooting

Problem:
Tablespace access not allowed upon completion of the migration under linux.
Description:

Sites have reported a common problem with migrating databases under Linux is that the software
updates the permissions on the underlying devices for database containers to exclude the HPSS
instance owner from accessing them with rwx permissions.

Resolution:

Update the permissions on the database container devices (e.g. / dev) to allow rwx permissions by the
HPSS instance owner (e.g. hpssdb).

Problem:
The db2ckmig program hangs.
Description:

The db2ckmig program should exit after reporting whether the instance and databases are ready for
migration or not. This also caused the db2imigr program to hang asit calls db2ckmig initialy.

Resolution:

CTRL-C the db2ckmig program after it reports whether the instance and databases are ready for
migration or not. Also rename the program and create an empty (exit 0) db2ckmiginits placeto
proceed with the db2imigr program.

16



Appendix A. Glossary of Terms

ASN

BFID
DAS

DB2
DBD
DBI

DDL
DMS

HPSS
Instance
OBJECT_ID
RHEL
SLES

SMS

VVID

Autonomous System Number, referring to a series of messages reserved for DB2
replication
HPSS bitfile identifier

DB2 Administration Server, used for remote administration of DB2 or for the GUI
Control Center

Database 2
Database Driver, database specific implementation of DBI

Database I nterface, Perl open source application programming interface for database
interactions

Data Definition Language, used to define the table structure to DB2
Database Managed Storage, uses raw devices for tablespace containers
High Performance Storage System software

Refersto a DB2 instance which is named according to the user that owns it
HPSS namespace object identifier

Red Hat Enterprise Linux

SUSE Linux Enterprise Server Instance

System Managed Space, uses filesystem facilities for tablespace containers
HPSS virtual volume identifier
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Appendix B. References

1. HPSS Installation Guide
2. HPSS M anagement Guide

3. HPSS M anagetables Man Page (hpss_managetables.7)
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