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« Welcome
 Eloguence B.07.00 — Overview and features
e Lunch break

* Eloguence transition from HP to Marxmelier
e Eloguence in the future

e Discussion and presentations
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Overview
ol

Database enhancements

— Extended database limits

— New data types

— Simplified tools usage

— Enhanced QUERY program

New start/shutdown scripts on HP-UX and Linux

Improved dbutil program

Forward-logging
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e New platforms

)
‘ — HP-UX ltanium (IA-64)

— Linux RedHat 8 and 9
— Linux glibc 2.2

— Linux Itanium (lA-64) available as beta release



;‘ Database enhancements
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Extended database limits

e 2048 data items per database (was 1024)

* 500 data sets per database (was 199)

* 16 detail paths / 64 master paths per data set (was 16)
e 4096 bytes maximum item length (was 4000)

e 5120 bytes maximum entry length (was 4000)

e 8000 bytes maximum media length (was 4096)

o 256 bytes b-tree index key size (unchanged)

 Databases which use the extended limits are not
backwards-compatible



]

New data types

Integer data can have any length (Example: 18 = 64bit)
K : Unsigned integer data type

U : Upper-case string data type
(automatically converts characters to upper-case)

COBOL data types
— P : Packed decimal
— Z : Zoned decimal



New data types

o supported in Eloguence QUERY

.'- 4

e supported in SQL/R

« will be supported in the Eloquence language
In a future release



Simplified database tools usage

Obsolete command line options —u public and —u dba

e Tools which assume —u public by default:
— dbctl
— dbexport
— dbimport
— dbinfo
— dbtables
— dbdumpcat
— prschema



Simplified database tools usage

Obsolete command line options —u public and —u dba

e Tools which assume —u dba by default:
— schema
— dbcreate
— dberase
— dbpurge



Default user and password

o Default user is ,public” or ,dba“

« Different default user can be specified with the
EQ DBUSER environment variable

EQ DBUSER=$L OGNANE

« Default password can be specified with the
EQ DBPASSWORD environment variable

EQ DBPASSWORD=f i | e: $HOMVE/ . eq_dbpasswor d



Default server and service

« Instead of using the —h command line option, the
EQ DBSERVER environment variable can be used

EQ DBSERVER=dat aserv
EQ DBSERVER=192. 168. 33. 1

* A service or port number can be additionally specified:

EQ DBSERVER=dat aserv: el oqdb2
EQ DBSERVER=192. 168. 33. 1: 8202



Enhanced QUERY program

A significant number of bug fixes and user
contributions have been implemented

 New database limits and data types are supported
* eloqdb6 database authentication is implemented
 Internal algorithms have been optimized

e Syntax now supports mixed-case statements
(upper- or lower-case)
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~ New start/shutdown scripts
* on HP-UX and Linux
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start/shutdown scripts

New start/shutdown scripts on HP-UX and Linux

Eloquence servers can be controlled separately

Multiple elogdb6 instances on the same machine

Avallable for Eloquence B.06.32 and B.07.00



Control the Eloquence servers

« Start all Elogquence servers:
/[sbin/init.d/ elog6 start

» Restart the elogsd server alone:
/sbin/init.d/ elogb restart el oqgsd

o Stop the elogdb6 database server:
/sbin/init.d/ el og6 stop el oqdb6

(This stops all eloqdb6 instances)



Multiple eloqdb6 instances
L

e Instance 1(,maindb®):

First database instance

Started at boot time
Configuration: /etc/opt/eloguence6/elogdb6.cfg

 Instance 2 (,testdb®):

Second test database instance
Not started at boot time
Configuration: /data/test/db/eloqdb6.cfg



Multiple eloqdb6 Instances

_ e |nstance 1:

3 ELOQDB6_| D[ 0] =" nai ndb"
ELOQDB6_CFJ 0] =" el oqdb6. cf g"
ELOQDB6_START[ 0] =1

e |nstance 2:

ELOQDB6 | M 1] ="t est db"
ELOQDB6 _CF{ 1] ="/ dat a/t est/ db/ el ogdb6. cf g"

ELOQDB6 _START[ 1] =0



Control the elogdb6 instances

o Stop the ,maindb” instance:
/[sbin/init.d/ el og6 stop mai ndb

e Start both the ,maindb* and ,testdb” instances:
[sbin/init.d/ elog6 start testdb nal ndb

 Check if the ,testdb” instance is running:
[sbin/init.d/ el ogb status testdb

el ogdb6[testdb] process is active (pid 16652)
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Additional eloqdb6 arguments

Common eloqdb6 arguments for all instances:

# Set common debug level to "*1"
ELOQDB6 DEFAULT ARGS="-d* 1"

Arguments for specific instances:

# Use dedicated log file for "maindb" instance
ELOQDB6 ARGS[ 0] ="—I /[var/ opt/ el oquence6/ mai ndb. | og"

# Use dedicated log file for ,testdb" instance
ELOQDB6 _ARGS[ 1] ="—-I /var/opt/ el oquence6/testdb. | og"



Optional elogdb6 prefix command

]

e A prefix can be defined for the elogdb6 command line:

# Run the "mai ndb" instance at higher priority
ELOQDB6 _RUNPFX[ O] ="/usr/ bin/nice —n - 10"

# Run the "testdb" instance at |ower priority
ELOQDB6 RUNPFX[ 1] ="/usr/ bin/ nice —n +10"

(Only the superuser can run processes at higher
priorities, I.e. provide a negative nice value)



Show eloqdb6 instance info

]

e Show the configuration of the ,maindb* instance:
/[sbin/init.d/ elog6 i nfo mai ndb

el oqdb6 i nstance id = nai ndb
configuration file = /etc/opt/el oquenceb/e...
service = el oqdb
args = -d*1 -1 /var/opt/el ogquence6/ mai ndb. | og
run prefix = /usr/bin/nice -n =10
automatic start =1



HP-UX file location
ol

e Script
[sbin/init.d/ el ogb

e Configuration
[etc/rc.config.d/ el oquenceb

e Implementation
[ opt / el oquence6/ etc/rcfunctions



Linux file location

]

ee
o Script
[etc/init.d/ el ogb
except:
a) older SUSE Linux versions: /sbin/init.d/ el oq6
b) older RedHat Linux versions: /[etc/rc.d/init.d/ el og6

e Configuration

[ etc/ sysconfi g/ el oguenceb

except:
older SUSE Linux versions: /etc/rc.config.d/ el oquence6

e Implementation
[ opt/ el oquence6/ etc/rcfunctions



Important patches

e Eloquence B.07.00
PE70-0305090

 Eloguence B.06.32
PE63-0305150

(Initial start/shutdown scripts did not cleanly shutdown
the database servers)
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Improved dbutil program
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Improved dbutil program

 New Interactive user interface
— ASCIl and JDLG
— Save session to script

 Enhanced script syntax
— Compatible with previous Eloquence versions

 On-line structural maintenance
— Modify database schema



dbutil command line usage

]

usage: dbutil [options] [file|-]

opti ons:

-hel p -
-u nane -
-p pswd -
-h host -
-S service -
_n -
_V -
-T -

show usage (this list)

user nane (default "dba")
password

hostnane / 1 p address [:service]
service nane or port nunber
pretend (batch node only)

ver bose (batch node only)

HP3000 Tur bol nrage conpatibility

« Optional script file or ,-* (standard input)
* Interactive mode if no script file provided
 Default useris ,dba“
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Login dialog

Connect to the eloqdb6 server and log In:

2 Eloquence

WDBUTIL - Database Maintenance Utility B.@A7.B86

Database Servep
2 6HA
Usep

Password

[1.Helpl [4.Log] [7.Accept] [B. Exit 1




dbutil graphical interface (JDLG)

e dbutil supports JDLG to provide a GUI

« The —d command line option activates JDLG
dbuti|l —-d | ocal host

(The Eloquence JDLG console must be running on the
local system)



GUI login dialog

The same login dialog when JDLG is active:

e~ DBUTIL - Database Maintenance Utility B.07.00
Dialog Help

Database Maintenenance Utility elnﬁeﬂ*

Database erver

%2600 |
Uzer

dha |

Fassword
|wwwwww |




- User maintenance dialog

Add new or modify existing elogdb6 users:

" e=» DBUTIL - User Maintenance
Dialog Help

Database Maintenenance Utility -
elaquence”
Filter | | [1 By Mame
UID User Fll Frop
1 dba DL
2 public i
Z mike ¥ DC

=




"‘1 User properties dialog

&=~ DBUTIL - User Properties

;,,‘ Modify user privileges and assign a password:

Lialeg Help
Database Maintenenance Utility
eloquence’
Lser |0 >
Usar Ma... ke

Fassword ¥l Change password

L

Privileges v] DEA
] lUsar &dmin
¥ Connect

2. Cancel




"1 Select database dialog

i
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Choose a database to maintain its specific settings:

" e=» DBUTIL - Select Database

Dialog Help

Database Maintenenance Utility Eluﬁeﬁ

Filter | | [ By 1D

Database name
DEACTY

MLSTC

FFSE

FFSFAL
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" e-» DBUTIL - Database Groups
Lialeg Help

“1 Database groups dialog

Add new or modify existing database-specific group:

Cratabase Maintenenance Utility

eloquence*

Filter |

| [1 By Mame

CID Group

Frop

1 dba
2 public
2 MGR
4 DIE
5 AMMCR

DLl




Group properties dialog

Modify group privileges:

==+ DBUTIL - Group Properties
Dialog Help

Database Maintenenance Utility E|UEE5

Group D 3
Group Ma... [MGE

Privileges [| Database administration (DADMIMN
[ Assign Privileges (DEPRIMV)

| | . .Delete §| £.Accept § 2.Cancel




“1 Manage group members dialog

Connect global users to database-specific groups:

" e=» DBUTIL - Manage Group Members - Group MGR
Dialog Help

Database Maintenenance Utility !
eloquence”
Filter | | 1 By Mame
UID User
L 1] 1 dba DLl
[=] 2 public C
=] Z mike ¥ DC




Manage group privileges dialog

Edit group-specific data set privileges:

" e=» DBUTIL - Manage Group Privileges - Group MGR
Dialog Help

Database Maintenenance Utility E!
eloquence”
" Elieci | | [] By Marme
a Set Mame Twpe
3 [x] 1 ALEUMS M
(=] 2 COMFOSERS M
=] = SELECTIOMS-—A B,
[x] 4 SELECTIOMS ]
=] E LG B




Manage data set access dialog
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1 % Or edit which group may access a specific data set:

e~ DBUTIL - Manage Dataset Access - COMPOSERS
Dialog Help

Database Maintenenance Utility S SnnEnEe

Filter | | 1 By Mame

a CID Croup Frop
1 L 1] 1 dba ]N

[ 2 public

=] = MGR

(=] 4 DIR

=] L ANMCE




"1 Manage data set access dialog

e~ DBUTIL - Manage Dataset Access
Dialog Help

“ Modify data set privileges for a specific group:

Database Maintenenance Utility eloquence*

, Grao... = MGE
Datasat 4 SELECTIOMS

Privileges v Read
vl Pead/Writa
[L] Erase

. Cancel




“1 Create session script dialog
cl

Save interactive session to a script file:

e~ DBUTIL - Create session script
Dialeg Help

Database Maintenenance Utility E|UEE¥*

This dialog allows to save the session activity

to a script file. This session seriptincludes all
activity during this session, including cancelled
and future actions.

seript file name

7. Accept
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Structural database maintenance

A database schema can be modified on-line. Examples:

Rename a database

Add a database-specific collating sequence

Edit data sets, data items and index items

« Associate items and paths with a data set



Rename a database

 The RENAME DATABASE statement:
RENAVE DATABASE "ol dnane" to "newnane";

e The CHANGE DATABASE statement:;

DATABASE " ol dnanme" ;
CHANGE DATABASE NANME "newnane"



New: database collating sequence

Sorted chains are now fully functional.
They require a database-specific collating sequence.

CHANGE DATABASE LANGUACE "ital i an@ofol d";

 All sorted chains must be rebuilt



Edit data sets

CREATE SET cust nrs, MANUAL {
ADD | TEM cust no(*), mat chcode, nanel, nane?2;
ADD | NDEX | mat chcode;

}

CHANGE SET custnrs {
NAME cust oners;

ADD | TEM nat chcode:
ADD | NDEX | nat chcode;

}

DROP SET custoners, parts;
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Edit data sets

« CHANGE SET will rebuild the data set
o |f a path is affected the master will be rebuilt

« To change the order of an item delete it and
subsequently insert it at the desired position:

CHANGE SET custoners {
DELETE | TEM mat chcode:
ADD | TEM AFTER cust no mat chcode;

}



Edit data items
ol

CREATE | TEM {
mat chcode, X10:;
descri ption, X20;

}

CHANGE | TEM ol dnane {
NAVE newnane;
TYPE x20;

}

DROP | TEM mat chcode, descri pti on;
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Edit data items

e Before DROP ITEM It must be deleted from data sets

« [f the item data type or size is changed all related data
sets will be rebuilt

 The order of items cannot be changed

e The search item of a manual master cannot be
modified in a way which would lead to duplicates



Edit index 1items

el
CREATE |1 TEM {
| mat chcode = mat chcode:
| mat chnane = mat chcode: 6, nane: 10;

}

CHANCE | I TEM i mat chcode = nuat chcode: 8:;

DROP || TEM | mat chcode, | mat chnane:



Edit index 1items
ol

e Before DROP IITEM it must be deleted from data sets

« |f the item data type or size is changed all related
iIndexes will be rebuilt

 The order of index items cannot be changed



Associate items with data set

 Primary search item, sorted chain:

CHANGE SET orders
ADD | TEM orderno(!i d(orderdate));

e Second item in manual master Is search item:

CREATE SET cust oner s, MANUAL
ADD | TEM cust nane, cust no(*);



Associate items with data set

e [tem at specific position:

CHANGE SET custoners
ADD | TEM AFTER cust no
nane, natchcode;

e Remove item from data set;:

CHANGE SET custoners
DELETE | TEM mat chcode;



Assign Index items to data set

e Add index item to data set:

CHANGE SET custoners
ADD | NDEX 1 nat chcode/ "1 tal 1 an@of ol d";

e Remove index item from data set:

CHANGE SET custoners
DELETE | NDEX 1 mat chcode;



Manage data set paths

CHANGE SET orders
ADD PATH orderno(!id(orderdate));

 Exclamation mark ,!* indicates the primary search item

e Additional sort item can be specified in parantheses ()
— Chain will be ordered by this and subsequent items

CHANCGE SET orders
DELETE PATH orderno(id);



Database restructuring restrictions

 Type of a data set cannot be changed
(for example from detail to master)

e Search item of manual master cannot be modified in a
way which would lead to duplicates

 Order of data sets cannot be changed
(new data sets are appended)

— Exception: Master sets are inserted before the first
related detall set



Database restructuring restrictions

aEE

 Order of data and index items cannot be changed
(new items are appended)

« Data conversion currently cannot be configured

New items are initially blank

Floating-point values are truncated when
converted to an integer data type

Conversion of negative values into an unsigned
data type (K) currently results in the absolute value
Conversion warning messages appear in the
syslog or server log file



Important patch

PE70-0304170

(dbutil could abort with a segmentation fault on the
REVOKE ALL PRIVILEGES ON ALL FROM ...

statement)
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i Forward-logging
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Forward-logging

Forward-logging provides additional protection against
system failure

Changes since the last backup are recorded in the
forward-log

After system failure the forward-log can be applied to
the last backup with the dbrecover utility

Recovery from forward-log is fast



Why use forward-logging

« elogdb6 log volume holds a journal of committed
transactions (roll-forward journal)

* elogdb6 uses this journal after abnormal termination to
recover during the next start

 However, If the log volume is damaged or the data
volumes are lost (disk crash, operating system failure)
this does not work

e Such situations required to use the last backup and
lose any work since then



elogdb6 abnormal termination

1. Disk or volume space Is exhausted

2. Power was interrupted or operating system has
crashed (kernel panic)

3. Disk failed, Volume files were deleted or overwritten



elogdb6 abnormal termination

1. Disk or volume space Is exhausted

e The built-in recovery will succeed when the problem is
solved and the server Is restarted



elogdb6 abnormal termination

2. Power was interrupted or operating system has
crashed (kernel panic)

 The log volume might be inconsistent if the problem
happened at improper time (e.g. during disk write)

* In this case, the built-in recovery will not succeed

o Ifthe elogdb6 SyncMode is activated it is more likely
that the log volume remains consistent



]

eloqdb6 abnormal termination

3. Disk failed, Volume files were deleted or overwritten

 The data and/or log volumes are most probably
defective or inaccessible

e The built-in recovery will fall

e The data volumes must be recovered from the last
backup

o All the work since the last backup will be lost



elogdb6 abnormal termination

3. Disk failed, Volume files were deleted or overwritten

» |f aforward-log is present, it can be used to recover all
changes since the last backup

 No data will be lost



Physical forward-log format

Single regular file

Multiple regular files with automatic management

Dedicated tape device

Pipe (sending the forward-log data to another process)



Single regular forward-log file

| For war dLog]
FwLog = / mt/ di sk2/ dat a/ db-f orward. | og

e Limited to 2GB in current HP-UX an Linux versions
(might not be enough to record all changes since the
last backup)

« Always create regular forward-log files on a separate
physical disk (different from the database disk)!



Dedicated forward-log tape device

| For war dLog]
FwLog = /dev/rnt/clt OdOBEST

e Tape device should be fast, otherwise eloqdb6
performance will suffer



Using forward-log pipe command

[ For war dLog]
FwLog = | gzip -c > mt/ di sk2/ dat a/ db-forward. | 0g. gz

FwRecovery = | gzip -dc /mmt/di sk2/ data/db-forwar. ..
* Logging and recovery require different command lines

 The example above uses gzip to compress the
forward-log on the fly



Automatic file management

e divides a forward-log into separate files which are
easier to manage

e overcomes the 2GB file size limit on HP-UX and Linux

 maximum forward-log file size can be configured



Automatic file management

| For war dLog]
FwLog = / mt/ di sk2/ dat a/ db- f or war d- %N. | og

o Atruntime, the %N token is replaced with the volume
generation followed by a sequence number

— Example: db- f orwar d- 2746- 3. | og

 The volume generation is incremented
— at the beginning of an on-line backup
— when the elogdb6 server is started



Automatic forward-log file creation

 New forward-log file is created

— at the beginning of an on-line backup
(because the volume generation is incremented)

— when the elogdb6 server is started
(because the volume generation is incremented)



Automatic forward-log file creation

 New forward-log file is created

— when forward-logging is restarted

dbct|l —u dba forwardl og restart

(the volume generation is incremented)

— when the configured maximum file size is reached
(default is 2 GB)



Maximum forward-log file size

| For war dLog]
FwLog = / mt/ di sk2/ dat a/ db- f or war d- %N. | og

FwivaxSi ze = 100

 When the current file would grow beyond 100MB a
new file is created
— Current file: db-forward-2746- 3.1 og

— New file: db-f orwar d- 2746-4. 1 og

e Default maximum file size is 2GB
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Forward-log error handling

In case the forward-log cannot be written
(disk is full, tape media failed, broken pipe)

1. either disable forward-logging but continue normal
eloqdb6 server operation

2. or immediately stop the elogdb6 to signal an
emergency situation

In both cases, an error message is written to the syslog



Forward-log error handling

1. Disable forward-logging, continue normal operation:

| For war dLog]

FwOnFai |l ure = di sabl e

— Forward-logging must be manually re-enabled
dbct|l —u dba forwardl og enabl e

— Creation of new forward-log is delayed until next
on-line or off-line backup



Forward-log error handling
ol

2. Immediately stop the eloqdb6 server:
| For war dLog]

FwOnFai l ure = panic

— elogdb6 will refuse to start until the underlying
problem is solved



Control forward-log operation
ol

dbct|l —-u dba forwardl og di sabl e

« Temporarily disable forward-logging, for example:
— during dbimport
— during dbrestore



Control forward-log operation

dbct| —u dba forwardl og enabl e

 New forward-log is not created immediately, creation
Is delayed until next on-line or off-line backup

e The volume generation is incremented



Control forward-log operation
ol

dbct|l —u dba forwardl og restart

 |Immediately create a new forward-log

 The volume generation is incremented



Control forward-log operation
ol

dbct| —u dba forwardl og status

 Query whether forward-logging is enabled or disabled

 Query the name of the current forward-log



Recover from forward-log

1. Copy all data volumes from last backup
2. All forward-log files since last backup must be present

3. Re-create the |og volume(s)

dbvol extend -t log /path/to/l og. vol

4. Run the dbrecover utility



The dbrecover utility

]

dbr ecover [ options]

opti ons:
-t tnpdir - directory used for tenporary files
-V - verbose
-d fl ags - debug fl ags
-c cfg - configuration file nane

e During recovery, transactions are combined into
temporary files in the current directory

« The —t option allows to specify a different directory for
these temporary files
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The dbrecover utility

dbrecover reports the time of the last transaction:

ELOQUENCE DBRECOVER (C) Copyright 2002-2003
17219 actions have been successfully recovered.

Dat abase environnent is now up-to-date until
Tue May 6 12:10:08 2003.

The eloqdb6 server can now be started



Important patches
ol

_ e elogdb6 database server:
3 PE70-0305270

e dbrecover utility:
PE70-0305091

(Various forward-logging handling problems and an
Internal recovery error have been fixed)
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i Thank you

»
\Q Lunch break
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