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SECTION1( OVERVIEW

INTRODUCTION

FLEXIBASE provides a comprehensive set of facilities for the management and analysis of TurbolMAGE
databases on HP3000 computers. It provides systems development staff with database restructuring and
test database creation functions. It provides operations staff with quick capacity changes, automatic
capacity management and database repair functions. It provides syssem managers with database
performance analysis and optimization tools. It provides computer auditors with integrity checking and
database transaction analysis facilities. The functions listed bel ow are selectable from a menu.

DIAGNOSE Function

This facility provides statistics on the contents of a database and other information that is useful for
analysing database performance. Because it contains a rule-based expert system, it will automatically
recommend improvements that can be made to a database such as reblocking, detail set repacking, or
capacity changes where appropriate.

The DIAGNOSE function only performs a serial read of the sets selected for analysis and it therefore runs
quickly. At the same time as collecting the necessary statistics, it also performs some checks on the format
and integrity of the database including a check on the correctness of detail and master set chains.

The DIAGNOSE function is best used to regularly scan databases to identify faults or to report on
improvements that can be made in performance. Because it can scan many databases and analyze the
dtatistics for you, even database experts can save alot of time and effort with this facility.

CHECK Function
The CHECK function enables you to check that a database adheres to the rules required by the application
design. It can check for logical data relationships which are not enforced by the way the application design
is mapped onto the database design (in addition to the master-detail referential integrity checks imposed by
IMAGE).

For example: it can check that there are matching records on two datasets for a given item value, when
those two records are not linked by the normal master-detail relationship. It can also check many other
useful parameters, such as lengths of chains, item values totalling correctly and that the dataitem valuesin
a set are unique (for example, that Invoice Numbers, Product Codes or Order Numbers are not duplicated).

By using this facility on aregular basis, it is easy to pick up logical integrity errors in the database caused
by program errors, design defects, the misuse of QUERY, malicious corruptions, software aborts and many
other sources of data error.

ANALYZE Function

The ANALYZE function reads and analyzes IMAGE transaction log files. It can be used to provide
answers to "who did what" questions and as a general transaction audit facility. It also provides statistics
that are useful for database performance analysis.

Extensive enquiry and reporting options are available to the user so that only the relevant log records can
be sdlected for analysis. For example selection can be on the basis of data set accessed, user program,
terminal devicein use, data item changed, etc.

Comprehensive statistics on the actual usage of a database are provided which are stored and accumul ated
in a history file. Those datasets that receive the most write access can be identified as well as the active
programs or users. Information collected by the ANALYZE function is also used in the DIAGNOSE
module.
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CAPACITY Function

This module provides quick capacity changes on master or detail data sets. It does in seconds or minutes
what would otherwise take hours or days with a full DBUNLOAD/DBLOAD. If there is not sufficient
work space on disc it will operate via a tape work file (unlike other products which would fail in this
circumstance).

AUTOMATIC Capacity Function

This module provides for automatic management of data set capacities. You can create a job that scans a
range of databases (or data sets) and compares them against user defined parameters. These parameters
are the maximum percentage full to be permitted, the target percentage full and the minimum percentage
full. If the actual number of entries exceed the maximum, a capacity change will be invoked by the job to
reduce the percentage full to the target. Likewiseif the actual number of entriesisless than the minimum, a
capacity change will be invoked to increase it to the target. If such ajob is run regularly then the risk of
exceeding data set capacities can be avoided.

A formulafor the target capacity can also be specified; for example based on the entriesin other sets or the
historic maximum number of records (the "High Water Mark").

REPACK Function

This feature enables a detail data set to be reloaded in primary path sequence so that speed of access to the
data set is optimized - this can improve application response times and throughput.

REPAIR Function

The purpose of this module is to correct any broken chains that have arisen in access paths to detail data
sets. Broken chains can arise occasionally dueto a variety of hardware and software problems.

TRANSPOSE Function

This function enables the value of a data item to be globally changed throughout an existing IMAGE
database. The change will be made irrespective of whether the item is an ordinary item, a sort item or a
search item. When an item is a search item it is impossible to make such a change in QUERY and it is
tedious to have to write a program to make such changes.

CREATE Function

The CREATE function can be used to create a new, cut-down version of a database. It copies a database
but selects a limited number of records. Records can be selected on a random basis (e.g. 20% of all
records) or on the basis of a specific value (or range of values).

All associated records in other data sets are copied so the new database is a logical subset of the old one.
This function is particularly useful for creating small test databases but it also has other applicationsin the
manipulation of operational databases.

UNLOAD Function

The UNLOAD function can be used to transfer the contents of a specified data set to an MPE filg, i.e. the
data in the data set is extracted and placed into a "flat” file. This function is useful where the data requires
editing (possibly before reloading into the database).

ERASE Function

The ERASE function removes all records from a data set and leaves the data set empty. It does thisin a
fraction of the time that QUERY or other utility programs take to delete all records.

LOAD Function

The LOAD function can be used to load a data set from an MPE file - this file will typically have been
created by an earlier use of the UNLOAD function.
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RENAME Function
FLEXIBASE can rename an existing database in seconds.

COPY Function

FLEXIBASE can copy an entire database. The new database can be placed in a different group or account
and can also be renamed. Possible applications are for system testing (e.g. parallel running of software) or
for use as a back-up method.

DECOMPILE Function

This feature will generate a new schema file from an existing database by inspection of the database root
file. It is useful where the schema has been lost.

TRANSMUTE Function

This function enables an existing database to be transformed into a new structure or format. The changes
that can be made include the following:

Changing the type or length of a data item.

Changing the position of data items within an existing data st.
Adding or deleting itemsin existing data sets.

Changing the position of setswithin a database.

Adding or deleting data sets.

Renaming data sets or dataitems.

Adding or deleting access paths.

Changing the capacity of a data set.

Changing database passwords or blocking factors.

All possible changes that may be required to an IMAGE or Turbol MAGE database are incorporated. This
includes changes that cannot be done with standard Hewlett Packard DBUNLOAD/DBLOAD tility
programs or other database management products.

TRANSMUTE automatically identifies the need for data conversion and will retain the meanings and
values of all data present in the database during the conversion. FLEXIBASE prompts the user for
information such aswhether to left or right justify items that have been changed in size.

TRANSMUTE performs the database operations directly on the existing database. All changes are donein
one operation and only those data sets that are affected by the changes are processed - this means that
changes are performed in a fraction of the time it takes using standard HP utilities or other third party
products.

TRANSFER Function

This function is like the TRANSMUTE function but in this case the data is moved from one database to
another at the same time as the data is changed. The changes made are determined by the differences
between the originating and receiving databases. The function can be used for creating a new version of a
database while retaining the original database.

ARCHIVE Function

The ARCHIVE function can be used to extract subsets of entries in a database into a smaller, archive
version of the database. It selects a limited number of records from a source database, puts them into an
archive database and deletes them from the original database. Records are selected on the basis of specific
item values, or range of values. All associated records in other data sets will be archived so the new
database will be a logical subset of the old one. This function is used to archive logical subsets of data, for
example all transactions dated last year or all entriesrelating to a defunct company etc.
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MPE Function

This function enables MMPE commands to be entered an executed (such as SHOWJOB etc.). It aso
enables the running of other programs such as QUERY, EDITOR or other utilities directly from the main
FLEXIBASE menu.

SUPPORT FOR IMAGE/SQL

To configure an IMAGE database for SQL access, it is necessary to ATTACH the database to a
DBEnvironment. Normally, it is not possible to make changes to the database structure without first
DETACHing it from the DBEnvironment. The FLEXIBASE TRANSMUTE function handles the process
of DETACHing and re-ATTACHing the database automatically, at the same time rebuilding all the
associated SQL structures. Changes that do not affect the database structure (Capacity Change and Dataset
Repacking) do not require the database to be DETACHed, and are handled transparently.

SUPPORT FOR THIRD PARTY INDEXING (TPI)

All functions within FLEXIBASE will now detect third party indexing if it is enabled, and make calls to
either Omnidex or SUPERDEX to resynchronize indexes after any processing which makes this necessary.
This is available for versions of Omnidex from 3.02.07, and for versions of SUPERDEX from 4.1.38.
Details of how each function applies reindexing can be found in the appraopriate sections.

SUPPORT FOR B-TREE INDEX
This release adds B-TREE support to all relevant Flexibase modules.

ON-LINE HELP AND SET INFORMATION

You can obtain assistance before replying to any prompt within FLEXIBASE by simply entering a
guestion mark. You can also obtain lists of databases in the local group, lists of sets within a database, or
lists of items within a set whenever required. The set display also gives a handy summary of the set
capacities and percentage full and this can be obtained for any database directly from the main
FLEXIBASE menu by using the SHOW function.

DATA BASE ENQUIRY/REPORTING

An optional module of FLEXIBASE is a powerful database enquiry and reporting tool named the
FANTASIA REPORTER. From an easy to use menu, you can list, sort, total and otherwise report on data
in an IMAGE database. This either runsinterpretively, or (if you have a COBOL compiler) generates high-
performance compiled programs.

SECURITY, CONTROL AND REPORTING

FLEXIBASE operates within the security constraints of IMAGE and the MPE operating system. It will
only allow database access and update capability to those users with adequate authority. All functions
provide a complete audit trail of all changes made to a database including an automatic print out of the
activity performed (this can optionally be suppressed if not required). The progress of functions is also
reported every few seconds including an indication of the percentage complete. This is done ether to the
usersterminal or to amonitor fileif running in job mode.

PERFORMANCE TRENDING

The DIAGNOSE and ANALY ZE functions will load performance-related data into a central dtatistics
database. The FLEXIBASE/IMAGE Trends module, run under MS-Windows, will allow the system
manager to produce graphs showing the evolution of database performance, or to load the raw data into
PC-based spreadsheets or databases.
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A GENERAL SOLUTION

FLEXIBASE offers a comprehensive solution to the problems of database management. It provides
facilities needed by system devel opers, operations managers, auditors, programmers, systems performance
specialists and other staff. It can replace the ad-hoc methods or specific tools that were previoudy used
with an integrated, comprehensive software product that is also easy to use.

FLEXIBASE requires no new command language to be learned and you can have it working within
minutes with no special training requirements. Even non computer experts can use the product to optimise
database performance.

SOFTWARE & HARDWARE ENVIRONMENT

FLEXIBASE is designed for use on IMAGE or TurbolMAGE data bases on the Hewlett Packard 3000
range of computers running the MPE/V or MPE/iX operating systems. On MPE/iX systems the software
uses Native Mode code. Note that a complementary product named FLEXIBASE/SQL is available that
provides similar facilitiesfor ALLBASE/SQL users.

SOFTWARE INSTALLATION

Ingtallation of the software is performed by simply restoring the software and associated files from tape
and the system is then ready for immediate use. Refer to Appendix A of this manual for information on
ingtalling the software and using the demonstration version of the software. The PC software is installed
using the standard M S-Windows Setup system as described in Appendix A.

DOCUMENTATION

There are two manuals provided with the FLEXIBASE/IMAGE software. These are the Technical
Reference Manual (this one that you are reading) and a Guide for the New User. Refer to the latter
document for an introduction to IMAGE and the use of the FLEXIBASE software. The PC software is
supplied with a complete, context-sensitive help system.
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SECTION 2 SHOW FUNCTION

The SHOW Function enables you to quickly and easily display a list of the sets of a database with some
relevant information about each set. An example of the information displayed is as follows:

Dat aset Name

CUSTOVER
PRODUCT
SALES

Entries %-ull

15008 75%
6786 35%
30076 86%

The column headed "Type" contains "M" for Manual Master sets, "A" for Automatic Master sets and "D"
for Detail sets. The column headed "Cap" shows the current set capacity, i.e. the maximum number of
entries (records) that can be put into the set. The column headed "Entries’ shows the existing number of
entries (records) in the set. The column headed "%Full” expresses the existing number of entries as a

percentage of the capacity.

The only pre-conditions or requirements to be able to run this function are that you have read access to the
database and know a database password. It will prompt you for the database hame and a password (if you
are the database creator but do not know a password then simply enter a password of ";"). Note that any
sets that you do not have access to, with the password you supply, will not be listed.

The following is the dial og between the user and the FLEXIBASE software to run the SHOW Function:

: RUN FLEXI BAS. PUB. HQ

Select option 1 from the menu.

| Dat abase nane >>

Enter the name of the database for which the information is required.

You can also obtain a similar display of the sets within a database at any point in the FLEXIBASE
software by entering a question mark in response to the prompt for a data set name (see Appendix E).
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SECTION 3(C DIAGNOSE FUNCTION

3.1 PURPOSE AND USER DIALOG

This module performs an examination of databases or individual datasets. It reports statistics relevant to
the analysis of database throughput and user response times, and recommends changes which could
improve those areas. Three forms of output are produced:

Detailed statistics for each dataset.

A list of recommendations for any sets needing attention.

Comma-separated Variable files which can be downloaded into any Lotus-compatible spreadsheet
(see FXUTIL documentation in section 24 for details).

Any database which isin constant use requires some form of regular monitoring. Without this datasets will
fill up, performance will degrade and structural defects may remain undetected. DIAGNOSE was designed
to provide users with a tool to detect those inefficiencies and defects, as well as predicting potential
capacity problems. It is recommended to run DIAGNOSE on all your production databases once a week.
Further information can be gathered by running the ANALY ZE module at the end of each logging cycle (if
logging is enabled).

Running the DIAGNOSE module regularly on your production databases will ensure close monitoring of
their performance. Any recommendations for improvements can be actioned by running the TRANSMUTE
function (see Section 18), CAPACITY CHANGE function (see Section 6), REPACK function (see Section
8) or the REPAIR function (see Section 9).

A utility program called FXUTIL is provided to configure the parameters and output from the DIAGNOSE
and ANALYZE modules. See section 24 for details of the parameters which may be configured for the
DIAGNOSE module.

Requi rements & Pre-conditions:
The user requires read access to the database.
The user nust be able to open the database in node 5 or 6.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 2 from the menu.

| Dat abase nane >>

Enter the name of the database for which the statistics and diagnoses are required. The user can open any
database on the system, with due regard to normal MPE security. If the user is not the creator he/she will
be prompted for the database password and the program will attempt to open the database in either mode 5
or 6. Note that the DIAGNOSE function will run faster and supply more information if it has exclusive
access to the database.

|Enter Set Nane (or @for all sets) >>

Enter the name of an individual set within the named database, or enter @ to diagnose ALL sets within the
database in order of their appearance in the set list. Note that if you want to be more selective, you can also
enter @M to diagnose all manual master sets, @A to diagnose all automatic master sets, or @D to
diagnose all detail setsin the database in response to this prompt.
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| Do you want the summary or detail report on $STDLIST (S/D)? >>
The detail report contains all the statistics for the database, and each set, along with any recommendations.
The summary report lists only the set names and any recommendations for those sets that are non-optimal.
You can select which of these formats will appear on your $STDLIST device. If summary is selected then
the detail report will be directed to the file FXREPORT (see below) and a copy of the summary report to
file FXLIST. If detail is sdected then nothing is sent to FXREPORT, but the summary report still goes to
FXLIST.
| Enter Lotus "Comma- Separ at ed- Vari abl e" File Nanme >>
This question will only appear if Lotus compatible output has been configured for DIAGNOSE, using
FXUTIL (see section 5.8 for further details).
| Return to continue (E exits) >>
If the user selects the detailed report be displayed on $STDLIST and he is running interactively, then heis
prompted as to whether to continue after the information on each set is displayed. Thisis designed to allow
the user time to examine the information before continuing. Pressing Return causes the next set to be
displayed. Entering "QUIT", "EXIT", "E" or "ABORT" terminates the DIAGNOSE run.
If a summary report for all sets has been requested there follows a list of each set in order, along with an
recommendations for improvement for any sets which require changes. If no significant inefficiencies have
been detected then only the set names and numbers will be displayed. The following is an example of the
display that is output to the STDLIST device (e.g. the usersterminal):
1) Set (Autommtic) CLOCK-NOCS:
2) Set (Manual) DEPARTMENTS:
RECOMMEND ( I ncrease BLOCKING FACTOR to 11 to
optim ze buffer usage
3) Set (Detail) EMPLOYEES:
-------------- DI AGNCSI S COVPLETE ----------n----
Further sets..... (or press return to exit)....
If an individual set was selected then the program prompts for further sets within the database. Pressreturn
to close the selected database.
| Further databases..... (or press return to exit)...
More than one database can be examined in one run of the program. Enter the name of the next database or
press return to end the program run.
3.2 PROGRESS REPORTING

In order to keep the user aware of how far through a set DIAGNOSE has progressed, it displays messages
on $STDLIST (e.g. the users terminal when running in interactive mode). A number is displayed which
represents the percentage complete for this dataset. These messages are displayed every 30 seconds (unless
specified otherwise — see Appendix C). In addition, a file named FXPROGRn (where n isasingle digit in
the range 1 to 9) is created which contains the same information, along with the times at which each set
was started. Normally this file will be called FXPROGR1, but if another user is already using DIAGNOSE
in the same logon group then the file will be FXPROGR2 or 3 etc. If you are running DIAGNOSE in job
mode you can read thisfile to see how far the run has progressed (e.g. by FCOPYing it to your terminal).
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3.3 EXPLANATION OF STATISTICS REPORT

An example of the detail FXREPORT format is shown hereafter, followed by explanations and definitions

of each statistic:

<><> DI AGNOSE/ 3000 <><>

Dat abase nane >> EXBASE
Enter Set Nanme (or @for all
Do you want the summary or detail

Version D.00.01 (WED, JAN 22,

1992, 4:55 PM

sets) > @

report on the screen (S/D)? >>D

DATABASE STATI STI CS AND DI AGNCSI S FOR EXBASE. DAVE. PROGDEV Page: 1
G obal Statistics:
| MAGE Level C (  (Turbol MAGE)
d obal Buffer Length (words) 952 No Logid
Nunmber of Sets 84 Database Created MON,DEC 9, 1991
Nurmber of Itens 353 Dat abase has never been DBSTORED
Maxi mum Buf f specs Set 19 Potential Bl ockmax (words) 1536
M ni mum Buf f specs Set 10 M ni num Buf f specs Requi red 31
RECOWEND ( | ncrease M ni mum Buffspecs to 31

1) Set (Manual) BATCH MASTER:
Search Item ( BATCH NO Type Z6
Nunmber of Itens 9 Entry Length (words) 14
Nunmber of Paths 1 Bl ocking Factor 20
Capacity 201 Block Length (words) 502
Nurmber of Entries 168 Total Nunmber of Bl ocks 11
Per cent age Full 83.6% C ustering Factor .04
Per cent age Secondari es 30. 4% Aver age Secondary Chain 1.44
Percentage I nefficient 1.8% Ldev Num of First Extent 3
Key Val ue Randomity . 149
RECOMMEND ¢ | ncrease BLOCKI NG FACTOR to 37 to optim ze buffer usage
2) Set (Automatic) OFFI CE- MAST:
Search Item ( ORI G NAL- OFF Type Z4
Nunmber of Itens 1 Entry Length (words) 2
Nunmber of Paths 6 Bl ocki ng Factor 13
Capacity 13 Block Length (words) 560
Nunmber of Entries 3 Total Nunber of Bl ocks 1
Percent age Full 23.1% d usteri ng Factor .17
Percent age Secondari es 33. 3% Aver age Secondary Chain 1.50
Percentage I nefficient . 0% Ldev Num of First Extent 3
Key Val ue Randomity .676
RECOMMEND ( No action at this time
3) Set (Autonmtic) STOCK-AUTO
Search Item ( STO GRAD- PACK Type Z10
Nunmber of Itens 1 Entry Length (words) 5
Nunmber of Paths 1 Bl ocking Factor 31
Capacity 201 Block Length (words) 498
Nunmber of Entries 193 Total Nunmber of Bl ocks 7
Per cent age Full 96. 0% C usteri ng Factor .16
Percent age Secondari es 32. 6% Aver age Secondary Chain 1.48
Percentage I nefficient 3.1% Ldev Num of First Extent 3
Key Val ue Randomity .078
RECOMMEND ( | ncrease CAPACITY to at |east 277

Percentage full was 96%
RECOMMVEND ¢ | ncrease BLOCKING FACTOR to 59 to optimze buffer usage
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DATABASE STATI STI CS AND DI AGNOSI S FOR EXBASE. DAVE. PROGDEV Page: 2
14) Set (Detail) DEALS:
Primary Search Item ( CUS- ACCOUNT Type X8
Nunmber of Itens 54 Entry Length (words) 168
Nunmber of Paths 3 Bl ocking Factor 3
Capacity 303 Bl ock Length (words) 541
Nunber of Entries 212 Total Number of Bl ocks 101
Per cent age Full 70. 0% Number of Deleted Entries 83
Per cent age Messy 40. 7% Per cent age Del et ed 28. 1%
% Messy ( 16 Sector Cache 26. 5% Nunber of Sorted Paths 0
% Messy ( 96 Sector Cache 10. 8% Ldev Num of First Extent 2
Chai n Lengt hs
Path Search-ltem Type Mast er - Set Aver age Max M n
1 ! CUS- ACCOUNT X8 CUSTOVER 4.7 95 0
2 DEAL- SUFF X6 DEAL- MSTR .9 1 0
3 DEAL- NO X6 GLOBAL- MSTR 1.0 6 0
RECOMMVEND ( REPACK set along Primary Path (41% nessy)
RECOMVEND ¢ | ncrease BLOCKI NG FACTOR to 5 to optimze buffer usage
15) Set (Detail) MOVEMENTS:
Primary Search Item ( CONTRACT- NO Type Z10
Nunmber of Itens 17 Entry Length (words) 126
Nunmber of Paths 3 Bl ocking Factor 3
Capacity 300 Block Length (words) 415
Nunmber of Entries 29 Total Number of Bl ocks 100
Percent age Full 9. 7% Nunber of Deleted Entries 0
Per cent age Messy 40. 0% Per cent age Del et ed . 0%
% Messy ( 16 Sector Cache 40. 0% Nurber of Sorted Paths 0
% Messy ( 96 Sector Cache .0% Ldev Num of First Extent 4
Chai n Lengt hs
Path Search-ltem Type Mast er - Set Aver age Max M n
1 ! ST- CONTRACT- NO 710 CONTRACT- MAST 1.2 4 1
2 STO GRAD- PACK 710 KEY- MAST 29.0 29 29
RECOMMVEND ( Use Serial Access and renpove path on STO GRAD- PACK
3 ST- UNI T- NO Z10 NO- MAST 9.7 27 1
RECOMMVEND ¢ Change Primary Path from ST- CONTRACT-NO to STO UNI T- NO
RECOMMVEND ¢ | ncrease BLOCKI NG FACTOR to 6 to optim ze buffer usage
RECOMMVEND (¢ REPACK set along Primary Path (40% nessy)
---------------------- DIAGNOSIS COWPLETE  ----------mmmmmm oo
(WED, JAN 22, 1992, 5:02 PM
Further databases....(or press return to exit)....
Dat abase name >>

Global Statistics:

The first section of the report gives some global data on the database. The program attempts to access the
database directly without going through IMAGE as this gives faster and fuller results. However, if such
access is not possible (perhaps due to concurrent access by other users) then the program uses DBINFO

callswhich restricts the data avail able.

IMAGE Levd

Thisindicates which version of IMAGE the database was created with. IMAGE LevelsA or B are

IMAGE, and level Cis TurbolMAGE.

Glaobal Buffer Length (words)
The length of the IMAGE buffersin the Database Control Block, in words. It is equal to the block

size of the set with the largest block in the database. As all sets use the same size buffersit is
recommended to modify the blocking factors so as to maximize each set's block size within the
limit of the Global Buffer Length and thus reduce 1/0 (see Potential Blockmax below).
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Number of Sets
The number of setsin the database, or the number of sets accessible via the password level
supplied (if DBINFO access method is used).

Number of Items

The number of itemsin the database, or the number of items which can be accessed by DBINFO
using the password supplied.

Maximum Buffspecs Set
The largest number of buffers as specified in the database Buffspecs. This valueis shown here so
that it can be compared to the Minimum Buffspecs Set and Required (see below). Guiddines for
this value are difficult to make without detailed knowledge of the use of the database.
Experimentation is recommended starting with perhaps twice the Minimum required. On MPE/iX
the Turbol MAGE algorithm used means that the exact numbers of buffers set isless relevant than
on MPE/V.

Minimum Buffspecs Set
The smallest number of buffers as specified in the database Buffspecs. If thisvalueis smaller than
the Minimum Buffspecs Required (see bel ow) then during some DBPUTS/DBDELETESs and
DBUPDATEs, bufferswill have to be flushed and re-used before the call can complete, causing a
reduction in performance on MPE/V.

Logid
The name of the LOGID set in the database, if any. Thisis not available through DBINFO.

Database Created

The date on which the database was created, or restored from tape. Thisis not available through
DBINFO.

Last DBSTORED
The date the database was last DBSTORED. Thisis not available through DBINFO.

Potential Blockmax (words)
(TurbolMAGE only) Thisisthe potential sizethat all blocks could be extended to if the full space
available for Turbo's buffers were used. The buffers are stored in one Extra Data Segment per
database called the DBB which has a maximum size of 32K words. Some of thisis reserved for
various Turbo Tables, with therest used for buffers. Taking the Maximum Buffspecs Set (see
above) as the number of buffers, the potential maximum size of the buffers can be calculated. This
isthefigure stated here. In most situations the increase in memory usage due to the increased
DBB size can be accomplished without undue memory problems, and the larger buffer sizes
should increase throughput. However, as thisfigureis based on the Maximum Buffspecs Set it
may be that more buffers would increase performance( and this would reduce the Potential
Blockmax. User evaluation is recommended.

Minimum Buffspecs Required
When performing a DBPUT on the most complex set in the database IMAGE requires a certain
number of buffersto complete all the operations needed. This value can be calcul ated (see
IMAGE manual) and is displayed here. If the number of buffersisless than this, IMAGE must
flush some of its buffers so asto re-use them. See Minimum Buffspecs Set above.

Privileged Information Not Available
This message isdisplayed if FLEXIBASE hastried to open the database root file directly, but has
been prevented for some reason (usually because another user has the database open). The
program defaults to using DBINFO to establish the statistics, but cannot access the Logid,
Creation Date or the DBSTORE date. Also, for Master Sets, the Percentage Inefficient cannot be
established as sufficient datais not available using IMAGE directly. The number of itemsin the

database, when inspected using DBINFO, is the number of "referenced” itemsonly ( not thetotal
number of itemsin theitem list.
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Third-Party Indexing is enabled
MPE/iX includes a facility for Third-Party Indexing, whereby proprietary Third-Party indexing
products can be added to a TurbolMAGE database. When enabled thiswill create indexing
datasets or files (depending upon the product installed). This message indicates that Third-Party
Indexing has been enabled for this database. (See the Turbol MAGE Manual for details of this
facility.

TPI Product Name
This line identifies the name of the Third-Party Indexing product installed.

Number of Index Sets
The number of datasets, in addition to those specified in the database schema, which are used for
Third-Party Indexing. These sets are not visible through QUERY or DBINFO call modes 100 to
400.

Number of Index Files
The number of external indexing files which are used for Third-Party Indexing. Thesefiles have
negative file codes and have file names of the form "DBName0OA", and "DBName0B" etc.

There now follows the individual set atistics, with the set number, name and type (see the
IMAGE/QUERY HP Manual for definitions of standard IMAGE terminol ogy):

n) Set (Automatic) SET-NAME:, or
n) Set (Manual) SET-NAME:, or
n) Set (Detail) SET-NAME:

Search Item
The name of the Search Item for a Master Set.

Primary Search Item
The name of the Primary Search Item for a Detail Set.

Type
Theitem type of the Search Item, e.g. X4.

Number of Items
The number of itemsin the set entry.

Number of Paths
The number of pathsinto, or out of, the set.

Capacity
The maximum number of possible entriesin the set.

Number of Entries
The number of entries read by the program in the set, using a serial read.

Percentage Full
The number of entries read as a percentage of the Capacity.

Percentage Secondaries
The number of Secondary entriesin a Master Set as a percentage of the number of entriesin the
set. A high percentage can result in poor performance if associated with a high Percentage
Inefficient (see next item).
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Percentage I nefficient
For aMaster Set, thisisthe number of Secondariesin the set located in a different block to that of
the Primary, as a percentage of the number of entriesin the set. Thisisthe primeindicator of
inefficiency in the set as it may cause extra disc accesses or memory transfersto read the entries.

Percentage Messy
For a Detail Set, thisisthe percentage of non-contiguous chained entries along the Primary Path
pointing out of the block (i.e. entriesin the chain do not point to the next sequential entry in the
set and point out of the current block). A perfectly REPACKed detail set would have zero
Percentage Messy. The higher thisfigureis, the longer and more inefficient chained access along
the Primary Path becomes.

% Messy — 16 Sector Cache (MPE/V systems only)
The same as Percentage Messy above but measured using a "block" size of 16 Sectors (the
smallest Cache Domain sizein MPE/V) instead of the set's block size. If MPE/V caching was
enabled with a Random Cache Quantum of 16 Sectors, this figure would indicate how many non-
contiguous Primary path chain pointers lie outside of the 16 Sector block.

% Messy — 96 Sector Cache (MPE/V systems only)
As above, but for 96 Sector "block™ size (the largest standard Cache Domain size on MPE/V).
Comparison of these three Messy percentages gives some qualitative indication of the extent of
the set's messiness, and what effect Caching may have on the set's inefficiency.

% Messy — 1 memory page (MPE/iX systems)
The same as Percentage Messy above, but based on a 4096 byte memory page. On MPE/iX
systems, thisisthe smallest separately-accessible area of disc. It istherefore more significant,
from the point of view of detail dataset inefficiency, than the Percentage Messy figure based on
IMAGE block sizes.

% Messy — 6 memory pages (MPE/iX systems)
The same as Percentage Messy above, but based on six 4096 byte memory pages. Thisfigureis
included to give someidea of the inefficiency, in practical terms, of a detail dataset on an MPE/iX
system. Although one memory page is the smallest separately-accessible area of disc under
MPE/iX, its prefetch algorithmsin fact make it more likely that several contiguous pages will be
in memory simultaneoudy; the exact number will depend entirely on the overall load on the
machine. However, a comparison of the three figures quoted can till give a good qualitative fed
for how locally contained a chain iswithin the dataset.

Entry Length (words)
The length, in words, of the set entry.

Blocking Factor
The number of entries per block in the set.

Block Length (words)
Global Buffer Length to optimize the buffer usage and reduce I/O. It is calculated from the Entry
Length, Blocking Factor and Number of Paths.

Total Number of Blocks
The total number of blocksin the s&t.

Clustering Factor
Anindicator of how much the entriesin a Master Set cluster together. A high value can indicate
poor performance, especially if associated with a high percentage of Secondaries. Range is 0.0 to
1.0, with values over 0.25 considered as high.
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Average Secondary Chain
The average length of the Secondary Chainsin aMaster Set. A Primary with no Secondariesis
considered to have a chain length of one.

Number of Deleted Entries
For a Detail Set this shows how many entries have been deleted from the set, resulting in "holes.”
A high number indicates a REPACK would improve performance especially on a serial read of
the set. To calculate the High Water Mark (i.e. the historic maximum number of entries since
creation of the database, or since the last REPACK) simply add this figure to the number of
entriesin the set.

Percentage Deleted
For a Detail Set, thisisthe Number of Deleted Entries as a percentage of the Maximum Number
of Entriesthat the set has ever contained sincethe lagt, if any, REPACK (i.e., the "High Water
Mark").

Number of Sorted paths
The number of pathsin a Detail Set which have sort items. Too many into one detail set could
drastically affect performance on DBPUT and DBDELETE (i.e. dynamic sets).

Ldev Num of First Extent
Thelogical device number of the first extent of the dataset. Datasets can have different extents
located on different disc drives (logical devices) and so this quoted number may not reflect the
location of the bulk of the set. Because of this no recommendations are made with regard to
relocating datasets.

Key Value Randomity
See Appendix F for adetailed discussion of this statistic. It is a measure of how randomly
distributed the entries of a master set are. If the blocking factor of the set is 1, this value cannot be
determined. Values range typically from 0.001 (bad) to 0.800 (very good). Any value over 0.25 is

acceptable.

Third-Party Indexing Keys for this set
MPE/iX includes a facility for Third-Party Indexing, whereby proprietary Third-Party indexing
products can be added to a TurbolMAGE database. When enabled thiswill create indexing
datasets or files (depending upon the product installed). When installed these indexing files or sets
may be associated to simple or compound data items. If itemsin this set have been so configured
DIAGNOSE will list theitemsin the set involved. (See the TurbolMAGE Manual for details of
this facility, which were introduced in MPE/iX 4.0.)

Total Size (Sectors)
Thetotal disc space taken up by the dataset expressed in sectors (4096 Sectors = IMb). IMAGE
builds the dataset to the size specified by the capacity, even if no entries are added to the set. This
value represents the total amount of disc space consumed by the dataset.

Set Used (Sectors)
The approximate disc space used by the actual entriesin the dataset expressed in Sectors. This
valueis calculated by multiplying the total disc space ("Set Size" above) by the number of entries
and dividing by the capacity. In fact there could be "dead" space in the set at the end of each block
but thisis not accounted for in the calculation. This figure subtracted from the total disc space
gives arough estimate of the amount of "wasted" disc space taken up by the dataset. Every set has
to have room for expansion, but leaving too much room could consume unneccessary disc space
(see also Capacity Recommendations).

Highwatermark
The highest record number which has ever contained a data entry in this set. For detail setsthis
will be equal to the number of entries plus the number of deleted entries. Thisrepresentsthe
largest number of entries which this set has ever contained, since the last Repack. A Repack will
reduce this number to equal the number of entries.
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Weekly Entry Increase
If the Trends database FXSTAT.PUB.HQ exists, and there are sufficient Diagnose entriesto
establish atrend, this value will be computed. It represents the average percentage increase (or
decrease) in the number of data entriesin the dataset for aweek. Thisis calculated using a"Least
Squares' data fit.

Weekly Entry Growth
If the Trends database FXSTAT.PUB.HQ exists, and there are sufficient Diagnose entriesto
establish atrend, this value will be computed. It represents the average absol ute increase (or
decrease) in the number of data entriesin the dataset for aweek. Thisis calculated using a"Least
Squares' data fit. When Diagnose cal culates a new capacity recommendation it will use thisvalue
to ensure that thereis sufficient free spaceto alow for 60 days worth of entries (or the value
contained in the FXUTIL configuration of Number of Days for Capacity Increasesif different).

Capacity Expansion:
For MPE/iX 5.0 or above thisindicates that this Detail Set has been enabled for Automatic
Capacity Expansion. Thislinewill be followed by the Maximum allowed Capacity and the
incremental number of entries.

Maximum Capacity
If this Detail Set has been allowed Automatic Capacity Expansion this value represents the
maximum capacity to which the automatic procedure will expand the set.

Incremental Capacity
If this Detail Set has been allowed Automatic Capacity Expansion this value represents the
increase in capacity by which the automatic procedure will expand the set (in number of entries).

B-Trees enabled on this database
If adatabase has a B-Tree index attached to it, Diagnose will show the above in the Global
Statistics information section.

Set has B-TreeIndex keyed on  ALPHA-CODE
(or whatever dataitem nameisused in that set asthe key item). Where a master hasaB-Tree
index the above line will be displayed.

3.4 RECOMMENDED ACTIONS

After each set's statistics are produced, the DIAGNOSE function intelligently examines them using a rule-
based system to diagnose any potential performance or loading inefficiencies. Some structural and most
chain damage can aso be detected and reported on. By expertly correlating the dataset statistics the
DIAGNOSE function can propose recommendations for improved performance, or avoidance of
application failures (by prematurefilling of datasets for example).

The DIAGNOSE function takes into account the particular verson of MPE when formulating
recommendations. The recommendations therefore vary across different versions of MPE.

The following list shows the possible recommendations, but it should be remembered that they are
recommendations only and the database designer/administrator may have specific reasons for not
following the recommendations { thus the DIAGNOSE function output should be evaluated against the
real-life design and environment of your databases and applications.

RECOMMEND ¢ No action at thistime
DIAGNOSE/3000 has not detected any inefficiencies and has no recommendations for
improvements.
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RECOMMEND ( Increase Minimum Buffspecsto "n"

RECOMMEND ( Increase BLOCKING FACTOR to "n" to optimize buffer usage
The Block Length of the dataset, as determined by the Blocking Factor, is below the Global
Buffer Length. Prior to MPE/iX 3.0 Turbol MAGE used fixed size buffers so each block read of a
dataset is moved into a buffer which is aslong as the Global Buffer Length. Performance can be
improved by increasing the dataset's Block Length near to the Global length. Thisis done by
increasing the Blocking Factor in the schema, e.g.: CAPACITY: 1000(12); will tell DBSCHEMA
to create a set of Capacity 1000 with a Blocking Factor of 12. Then use the TRANSMUTE option
to action the change. Alternatively, use the OPTIMIZE BLOCKING FACTOR function of
TRANSMUTE.

RECOMMEND ( Decrease BLOCKING FACTOR to "n" to cater for reduced blockmax
The Block Length of the dataset, as determined by the Blocking Factor, is greater than the
recommended BLOCKMAX. When changing the Blockmax this set's blocking factor will need to
be decreased for DBSCHEMA to work correctly. Thisis done by decreasing the Blocking Factor
in the schema, e.g.: CAPACITY: 1000(12); will tell DBSCHEMA to create a set of Capacity
1000 with a Blocking Factor of 12. Then use the TRANSMUTE option to action the change.
Alternatively, use the OPTIMIZE BLOCKING FACTOR function of TRANSMUTE.

RECOMMEND ( REPACK set along Primary path (x% messy)
A Detail Set with a high Percentage Messy, or alarge Percentage Deleted, may be optimized by
using option 5 of the FLEXIBASE menu (REPACK) which repacks the set along its primary path.
The current percentage messy is displayed so that the user can judge the urgency and potential
benefits of this recommendation. On MPE/V systems, this recommendation is based on the
Percentage Messy indicated in terms of IMAGE blocks. On MPE/iX systems, the
recommendation is based on the messiness over one-page blocks, since thisisthe smallest area of
disc that can be separately accessed.

RECOMMEND ( Increase CAPACITY toat least "n"
( Percentage full was x%
Any set with too high a Percentage Full will cause a recommendation to be made which suggests
increasing the capacity to provide a more appropriate filling. Use TRANSMUTE or CAPACITY -
CHANGE optionsto effect such a change. See Appendix F for a detailed explanation of thelogic
used in the capacity recommendations. The second line will be displayed indicating the current
percentage full, so that the urgency of the recommendation can be judged.

RECOMMEND ( To reduce Secondary Inefficiency change CAPACITY to "n"

( Secondary %agewas x% - will become y% (Ineff<= z%)

( Percentagefull was a%
A Master Set with too many Secondaries and a high inefficiency can be optimized by altering the
Capacity. See Appendix F for a detailed explanation of the logic used in the capacity
recommendations. Use TRANSMUTE or CAPACITY-CHANGE options to effect the change.
Messages will be displayed indicating the effect of this change on the percentage of secondaries
and the percentage inefficient. The second and third line indicate the current secondary percentage
and the estimated new percentage for the recommended capacity. The figurein bracketsisan
estimation of the percentage inefficient for the new capacity (the actual figure should be less than
or equal to thefigure quoted).

RECOMMEND ( Reduce search item to R2 or changeto X, P, Z or U format
A Master Set with a search item of type E or R with length greater than two will produce very
high Secondaries due to IMAGE's Numeric algorithm. The solution is to reduce the length, or
change to a type which allows IMAGE's Hashing algorithm to optimize the set. Use the
TRANSMUTE function to accomplish this (application program changes may aso be required).

RECOMMEND ( Change type of searchitemto X, P, Zor U
As above.
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RECOMMEND ( Change Primary Path for this dataset
In aDetail Set with more than one path it can happen that the wrong path has been selected as the
primary path. For example, a path with a maximum chain length of 1 should not be the primary
path as REPACK cannot then improve performance by loading chains contiguoudy. This can be
changed using the TRANSMUTE function.

RECOMMEND ( REPACK or REPAIR of associated Detail Sets
Occasionally an Automatic Master can end up with a different number of entries than its details
would imply. This can berepaired by using either the REPAIR or REPACK options, with
REPACK optimizing the primary path loading as well.

RECOMMEND ( REPAIR of Detail Set
DIAGNOSE/3000 has detected an error which can be repaired by using the REPAIR option of
FLEXIBASE. For example, afaulty chain pointer in a Detail Set will be detected by using a hash
total of forward and backward pointers.

RECOMMEND ( Review the need for a sorted chain on path "n"
If DIAGNOSE/3000 detects a sorted path which seems unnecessary it will suggest that the need
for the path be examined. If it isfelt that the sort field is not needed it can be removed using the
TRANSMUTE function.

RECOMMEND ( Use Serial Access and remove path on ITEM-NAME
A Detail Set with an unsorted path whose length is the same as the number of entriesin the set
can be accessed just as effectively by using Serial reads rather than chained reads. Removing the
path will remove some unnecessary overheads, and can be done using the TRANSMUTE option.

RECOMMEND ( For MPE/XL 3.0 or above change BLOCKING FACTOR to "n" to give disc
space/throughput improvement of Nn%
From MPE/iX 3.0 the buffer management procedures used by Turbol MAGE were changed. From
thispoint on it will be more beneficial to performance to allocate a Blocking Factor which will
minimize the amount of wasted disc space within each TurbolMAGE Block. Thisis done by
changing the Blocking Factor via the TRANSMUTE function. The percentage shown indicates
both the saving in disc space, and the I/O performance improvement expected (though the latter
will not be so great for random reads on large sets).

3.5 DETECTED ERRORS
The following error conditions may also be reported by the DIAGNOSE modul e

Unexpected IMAGE Error ¢ run DBCHECK on this dataset for more details
If DIAGNOSE/3000 detects an unexpected internal IMAGE error and cannot recognize its cause
(e.g., structural root file damage) then it will recommend using the program DBCHECK (for
IMAGE) or TDBCHECK (for Turbo), which come with the FLEXIBASE Ingtallation Tape, to
further diagnose the problem. Thiskind of problem should be extremely rare and isindicative of
severe structural damage. It may be necessary to do a full unload/load of the database to correct
the problem.

*** Error ¢ entry count on path doesn't match serial read count of "n"
This condition indicates some form of structural damage. If thereisthe possihility of repair then
DIAGNOSE will recommend the appropriate course of action. Note that DIAGNOSE checks the
count of entriesread in a dataset with the figure returned by DBINFO and the count of the master
set chain lengths (if thisis a detail set).

*** Error ( Broken Chain condition detected in this set
DIAGNOSE uses a hash total of all forward and backward pointersin a Detail set to detect broken
chains. This scheme will detect most broken chain conditions, but not all (corrupted keys or
compensating errors for instance). If detected DIAGNOSE will recommend a REPAIR of the set.
This condition can only be detected if exclusive access to the database has been obtained.
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:FILE Equation not allowed in this option
DIAGNOSE will not function correctly if a file equation has been issued on the database. RESET
the file equation and use the actual database name.

Unable to open database( :FILE equation not supported
As above.

Hashing Error gives nnnn . database Xxxx.
DIAGNOSE calculates the Primary Set Location of each entry in a Master Set. Each value
calculated is checked against the actual 1ocation.

Capacity recommendation suppressed
A JCW can be set which tells DIAGNOSE not to recommend a new capacity for any set (this can
save some time on large databases). It is not recommended for normal use. To implement, enter
the MPE command SETJCW FXDIAGO02=1. If DIAGNOSE would normally recommend a
capacity change and this JCW has been set, the above message appears so asto indicate that a
capacity should be reviewed.

Unrecoverable error encountered in Job Mode
An error has occurred in ajob file when processing an option. When running in interactive
(session) mode the user is simply reprompted for a valid entry. However, when running in job
mode the FLEXIBASE software has no aption but to terminate.

3.6 DIAGNOSE STATISTICS FROM ANALYZE

The DIAGNOSE module will not only compute statistics from the current, static condition of a database
but also from the dynamic information stored in a database history file created by the ANALY ZE module
from Transaction Logging files. At first release these dynamic statistics are quoted but not used in the
recommendations of DIAGNOSE. Future releases will extend and refine these figures to provide
appropriate performance recommendations.

Examples of these statistics are shown below:

<><> DI AGNCSE/ 3000 <><>  Version D.00.01 (c) Sector 7 Software 1987
sol d under license by PROACTI VE SYSTEMS wor | dwi de
(WED, SEP 30, 1992, 11:27 PM

DATABASE STATI STI CS AND DI AGNOSI S FOR SALES. DAVE. PROGRAM Page: 1
G obal Statistics:
| MAGE Level C - (Tur bol MAGE)
d obal Buffer Length (words) 507 Logid DSLOG
Nurmber of Sets 8 Database Created SAT, SEP 23, 1989
Nurmber of Itens 35 Database has never been DBSTORED
Maxi mum Buf f specs Set 17 Potential Bl ockmax (words) 1664
M ni mum Buf f specs Set 8 M ni mum Buf f specs Required 8
Maxi mum Wite Users 2 Num Days Log History 300

1) Set (Manual) CUSTOMER:

Search Item - ALPHA- CODE Type X10

Nunber of Itens 19 Entry Length (words) 137
Nunber of Paths 8 Bl ocki ng Fact or 3
Capacity 797 Bl ock Length (words) 571
Nurmber of Entries 463 Total Nunber of Bl ocks 266
Percent age Full 58.1% Clustering Factor .00
Percent age Secondari es 23.8% Average Secondary Chain 1.31
Percentage Wite Access 8.2% Mn Free Entries Required 1
Percentage I nefficient 11.2% Ldev Num of First Extent 3
Key Val ue Randomity . 375

RECOMMVEND - No action at this tine

There are currently 4 statistics which are obtained from a Database History file (a file named "dbnameFX,"
residing in the same group as the database which is created by the ANALY ZE function):
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Maximum Write Users
This statistic represents the largest number of concurrent write users for this database at any one
time (from the logfiles which have had their contents examined with ANALY ZE). The users
which arelogged by Transaction Logging are only those which open the database for write access
(DBOPEN modes 1 to 4). Those users who open the database with read-only access are not
logged. Thus, this figure represents a minimum number of concurrent users. To this figure should
be added the average number of read-only users. A typical multiplier may be 1.5, i.e. two-thirds
write users and one third read-only. This multiplier, of course, will vary from installation to
installation (and from database to database). When estimating buffer and block sizesthisfigure
becomes important.

Num Days Log History
When the Statistics option of the ANALY ZE moduleis run by the Creator of the database, some
datistics are stored in a History file called "dbnameFX." Each time anew log fileisread, and its
Statistics added to the History file, the number of elapsed days which thelog file representsis
added to the total. Thus, the accumulated Statistics represent so many el apsed days of database
access. To be representative at least 30 days of Statistics should have been gathered (i.e, atypica
month).

The recommended procedureisto run ANALY ZE after the logging process has been stopped but
before a new logfileis started (i.e., as part of the cycling process of the database logfiles). In this
way the full statistical contents of each and every log file will be stored in the database history
file.

Percentage Write Access
ANALY ZE records the number of individual database callsto each set from the logfiles. A log
file, however, only logs write access (DBPUT, DBUPDATE or DBDELETE), and not read
access. Thus, a set may have zero write access but a large amount of read access (i.e., DBGETYS).
However, much can be implied from the log files. For every set the total number of DBPUTS,
DBUPDATESs and DBDELETES are computed. Each DBDELETE and DBUPDATE must have
been preceded by at least one DBGET, thus the minimum number of DB Calls to each set would
be the number of DBPUTSs plus twice the number of DBUPDATESs and DBDELETES. The total
of thisfigure for each set is expressed here as a percentage of the write access to the whole
database. In this way one can see which sets are the most dynamic and get the most write access.
Optimization can be accomplished by placing the most heavily-used sets on separate logical
devices using DBUTIL's MOVE command. However, because read accessis not logged this must
be taken into consideration. It should be remembered that with MPE V disc caching, write access
may well be more of a bottleneck than read access.

Min Free Entries Required
When adding or deleting entries to a dataset, free space in the dataset is consumed or released. In
atypical month there may well be an extreme program which performs alarge number DBPUTS.
The Capacity of a dataset must at least be sufficient to accept all of these new entries without
filling up. Thus, ANALY ZE computes the maximum increase in the number of entriesfor each
set (as being the largest difference between the number of DBPUTs and DBDELETES for each
logfile). The maximum observed figureis stored and reported here. Thus, when estimating a
Capacity it must be at least this many entries greater than the current entry count.

DIAGNOSE does not currently use this figure in estimating Capacities automatically, but it is
planned for afuture release.
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SECTION 4( CHECK FUNCTION

4.1 PURPOSE AND OVERVIEW

The purpose of this module is to provide checking of logical reationships within the data, which are
implied by the users application design but which are not ensured or enforced by the structural design of
the database.

For example, you might have a master set containing CUSTOMER information and another master set
containing DELIVERY -ADDRESS information. Y ou may want to be sure that for every customer thereis
a corresponding delivery address. Thus a periodic integrity check run would make sure that the application
was maintaining the relationship between the two, and pick-up any deficiencies caused by program failures
or injudicious use of QUERY .

It might be argued that such relationships should be enforced by the design of the databasei.e. by inserting
paths or consolidating sets, but in the real world, there may be valid practical reasons why the user has a
database design which does not precisdly match the logical requirement. Indeed the existence of this
FLEXIBASE function may allow users to remove certain paths or make other structural simplifications
which would improve performance. Furthermore there are some logical relationships (such as a detail-
chain total matching a chain-head item value) which cannot be represented or enforced within the IMAGE
database structure.

Thus this function can improve the reliability of processing and save time spent on resolving discrepancies
by routindly identifying potential problem areasin the data. It will substitute for ad-hoc checking programs
which a user might otherwise have to write, and can serve as a debugging aid on user programs which are

required to maintain such logical relationships. It can also have uses in identifying unusual or exceptional
dtuations requiring management attention.

Requirements & Pre-conditions:
The user must supply a database password
The user must have read, write and save access to the logon group.

4.2 USER DIALOG
The user dialog for the CHECK function is as follows.
: RUN FLEXI BAS. PUB. HQ

Select Option 3 from the main menu.

| Enter the name of the main database >>

Enter the name of the database within which the integrity-checking is to take place. (This does not exclude
rule 1 from doing correspondence checks into other databases which are specified during input for rule 1).

The software does NOT require exclusive access to the database. The user does NOT have to be the creator
of the database.

| Ent er dat abase password >>

Enter a database password which gives read access to at least those parts of the database involved in the
checking. Remember that database passwords are case sensitive.
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The complete set of rulesis then displayed for the user to select from. Each rule tests a particular logical
condition. See Section 4.3 for further information on each rule. A brief list is asfollows.

RULE 1: RELATIONAL CORRESPONDENCE
For each entry in set(A), using the value of item(X) as a search-item, check that thereisa
corresponding entry in master-set(B).

RULE 2: VALUE OF DETAIL-CHAIN TOTAL MATCHES CHAIN-HEAD
For each entry in master-set(A), check that the total of items(X+Y..) isequal to thetotal of
items(P+Q..) in al the entries of its chain into detail-set(B).

RULE 3: DETAIL-CHAIN LENGTHS
For each entry in master set(A), check that the length of its detail chain into set(B) is (=><) length
(n).

RULE 4: UNIQUE DATA-ITEM VALUES
For each entry in set(A), check that the value of data-item(X) is unique.

RULE 5: PARALLEL DETAIL CHAINS
For each entry in master set(A), check that the length of its detail chain into set(B) is (=><) the
length of its detail chain into set(C).

RULE 6: SUBITEMS TOTAL
For each entry in set(A), check that the total of al subitemsin data-item(X) isequal to the value
of data-item(Y).

| SELECT RULE NUMBER (1-6) [or press return to end sel ections] >>

Either select a rule by entering a number in the range 1-6 or press return which will end rule definitions
and proceed to the checking phase.

See the appropriate rulein section 4.3 for specific input requirements.

|Enter limt of Exception-reporting (return=all) >>

This limit is provided to avoid situations where thousands of exceptions to the rule might be reported,
wasting processing time and paper. To alow for user misunderstandings or erroneous rule specifications,
you are advised to set a low limit when first running arule. Thus, if the user does not expect more than a
handful of exceptions to be found, then a limit of 30 might be entered. If a few dozen exceptions are
expected, a limit of 100 might be entered. Just pressing return defaults to no limit, but this is not
recommended. If the software encounters as many exceptions as the limit, then that fact is recorded on the
exception report, and no further testing is done for that application of that rule. Other applications of that
rule, and indeed other rules continue to be tested.

| Confirm (Y/IN) >>

At this time the selected rule is re-displayed for user examination, and the user can confirm the rule for
processing by entering "Y". Alternatively entering "N" will erase the rule and allow selection of another
rule.

After al rule definitions have been made, the user presses return at "SELECT RULE NUMBER" and
processing starts (unlessthe run is creating ajob filein which case the program will end with areminder of
the job filename).

CUSTOMERS 12769 entries to check.... 100% Conpl et e
AGENTS 146 entries to check.... 100% Conpl et e
TRANSACTI ONS 143607 entries to check.... 43% Conpl et e
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The software will process each set in turn if it has been selected as set(A) in one or more rules, and the
percentage complete will be displayed in session mode. (In job mode the progress can be examined in the
normal way by examining the text file FXPROGRS).

Once processing is complete, an exception report is displayed and printed for each application of each rule.
The substituted rule is shown followed by a QUERY style tabulation of the data in every entry which has
failed that rule, together with totals or chain-lengths where appropriate. A count of exceptions is also
shown. Hereis an example:

RULE 1: RELATI ONAL CORRESPONDENCE

For each entry in set( EMPLOYEES), using the value of data-itenCLOCK-NO as
search-item check that there is a corresponding entry in master-set( PERSONNEL) .

Excepti ons found are :

CLOCK- NO =PRO03
NANVE =JONES M F.
SALARY =47500
CLOCK- NO =FMD14
NANVE =SMYTHE A.
SALARY =35000

2 exceptions found as detail ed above

4.3 THE RULES AND THEIR USER INPUT

The CHECK function provides 6 different generic rules concerning data reationships. The rules are
presented such that the user can subgtitute into the text of the rule the specific sets, items, conditions or
numbers, which are necessary to describe exactly the checking required. Thus the same rule can be used
with different specifics to perform checks on several sets or items within the same database. Indeed each of
the 6 rules can be applied in up to 10 different ways within any single program run. The software organises
the most efficient method of disc I/O, for achieving the checks requested. Pressing Return in response to
any prompt will cause the software to return to the previous prompt. At this point it is appropriate to look
at each rule with an example of its use:

RULE 1: RELATIONAL CORRESPONDENCE

For each entry in set(A), using the value of item(X) as search-item, check that thereisa
corresponding entry in master set(B).

An example of the use of this rule might be as stated in the overview — if the user substitutes for
(A), (X) and (B) the names CUSTOMERS, ACCOUNT-NO and DELIVERY-ADDRESS, then
therulereads:

For each entry in set(CUSTOMERS), using the value of item(ACCOUNT-NO) as search-item,
there must be a corresponding entry in master-set(DELIVERY - ADDRESS).

So applying this rule would check that for every customer thereisin existence a delivery-address,
and would report any customers for which there is not a delivery-address.

Therule can also check for relational correspondenceto a set in a different database. Soif in the
STATS database there should be an entry for each CUSTOMER in the CUSTOMER-ANAL set
then therule should read:

For each entry in set(CUSTOMERS), using the value of item(ACCOUNT-NO) as search-item,
there must be a corresponding entry in master-set(STATS:CUSTOMER-ANAL).

The search-item, where necessary, can be made up from concatenated pieces of one or more data-
items. For exampleif the 5th and 6th characters of the account-no are the market-code, then a
check could be made that an entry for that market does exist:
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For each entry in set(CUSTOMERS), using the value of item(ACCOUNT-NQJ5,2]) as search-
item, there must be a corresponding entry in master-set(STATS:CUSTOMER-ANAL).

It isalso possible to reverse the reporting logic on this rule such that the entries reported are those
where a corresponding entry IS FOUND in set(B) rather than is missing from set(B). This enables
finding which keys are present in both sets. The user can force this mode of reporting by entering
aminus sign before thefirst character of set(B). eg. -STATSMARKETS

Thisisthe dialog between the software and the user for rule 1:

|Enter name of set(A) >>

Enter the name of a detail, automatic or manual set in the main database.

|Enter name of data-item(X) >>

Enter the specification of data to form the search-item into set(B). This can comprise pieces or all
of 1 to 6 data-items from set(A) using the syntax

| TEMNAME[ St art Char, Char Length] + .. ..

The square brackets and contents are omitted if the whole item is to be used.

Evidently, the total length of theitem(s) or pieces of item(s) comprising item(X) must not be
longer than the length of the search-item of master-set(B) - thiswill result in an error message.
Thelength is, however, permitted to be less, in which case the item(X) will be padded with spaces
to the search-item length (a warning isissued to the user).

|Enter nanme of nmaster-set(B) >>

Enter the name of a manual or automatic set in any database using the syntax:
DBNAME.GROUP.ACCOUNT:SETNAME The Account or Group.account can be omitted if it
isthe same asthelogon. If the set isin the main database then only the SETNAME isrequired. A
database password will be requested for any specified database. (Remember that upper and lower
case arecritical in database passwords.) This password must provide at least read access to the set
specified. MPE security read access to the group.account (if specified) is also necessary unless the
databaseis RELEASED. A remote database can be referenced by use of afile equation.

RULE 2: VALUE OF DETAIL-CHAIN TOTAL MATCHES CHAIN-HEAD

For each entry in master-set(A), check that the total of items(X+Y..) isequal to thetotal of
items(P+Q..) from al the entries of its chain into detail-set(B).

An obvious example for thisrelationship iswhere the total of the CREDIT and DEBIT amounts
in each of the TRANSACTION detail entriesin a customer's chain should add up to the
BALANCE as hdd in the CUSTOMER master entry itself. So the substituted rule might read:

For each entry in master-set(CUSTOMERS), check that the total of items
(BALANCE+BALADJUST) isequal to thetotal of items (DEBIT+CREDIT) from al the entries
of its chain into detail-set (TRANSACTIONS).

Because arithmetic is effected after conversion into long real data, in order to avoid floating-point
inaccuracies the equality isjudged to +/- 0.005 .

Thisisthe dialog between the software and the user for rule 2:

| Enter nane of master set(A) >>

Enter the name of any manual master set in the main database.
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| Enter item names(X+Y..) >>

Enter the names of 1 to 6 data-items in master-set(A) joined by plus signs. These items will be
added together to form the chain-head total. Minus signs can also be used to indicate subtraction
of item values, but the underscore character ("_") is used for minus rather than hyphen - to avoid
confusion with hyphensin data-item names. e.g. BALANCE+BALANCE-FWD_OPENING-BAL

|Enter name of detail set(B) >>

Enter the name of any detail set connected by a path to master set(A).

| Enter item names(P+Q .) >>

Enter the names of 1 to 6 data-items in detail set(B) joined by +/_signs as above.
RULE 3: DETAIL-CHAIN LENGTHS

For each entry in master set(A), check that the length of its detail chain into set(B) is (=><) length
(n).

A common example might be where there should be a one-to-one rel ationship between an
automatic and detail set. In other situations there should always be at least one detail entry
chained to each master entry. Alternatively this rule could be used to identify inactive
ACCOUNTS wherethere are no current TRANSACTIONS, or dead ORDERS where there are no
outstanding ORDER-LINES. In some circumstances there should be a specific number of entries
on each chain - onefor each class of product, or maybe there should never be more than a
specified number of product classes. Alternatively this option could be used to list exceptional
conditions such as more than 20 outstanding INVOICES or lessthan 2 TRANSACTIONSin a
year, or more than one DELIVERY-ADDRESS.

Thisisthe dialog between the software and the user for rule 3:

| Enter nane of master set(A) >>

Enter the name of any manual or automatic master set in the main database.

|Enter name of detail set(B) >>

Enter the name of any detail set which is connected by a path to master set(A).

| Enter the chain length condition "=" or "<" or ">" >>

Enter one of the 3 given symbols to indicate the condition to be checked.

| Enter the length for chain to be conpared agai nst >>

Enter a number representing the chain-length to be used in the checking.
RULE 4: UNIQUE DATA-ITEM VALUES
For each entry in set(A), check that the value of data-item(X) is unique.

IMAGE enforces the uniqueness of search-item values in amaster set, but it might berequired to
maintain uniqueness of the value of some other item in adetail or master set. Thisrule can also
identify duplicate data-item values or check the viability of potential search-items before a
structural change. Since the data to be checked can be a concatenation of pieces of several data-
items, complex checks of uniqueness/duplication can be made.
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Thisisthe dialog between the software and the user for rule 4:

|Enter name of set(A) >>

Enter the name of any set in the main database.

|Enter nanme of data-item(X) >> |

Enter the specification of data to be checked for uniqueness. This can comprise pieces or all of 1
to 6 data-items from set(A) using the syntax:

| TEMNAME[ St art Char, Char Length] + . ..

The square brackets and contents are omitted for the whole item.
e.g. ACCOUNT-NQ[1,2]+INDUSTRY-CODE+AGENT[1,4]

RULE 5: PARALLEL DETAIL CHAINS

For each entry in master set(A), check that the length of its detail chain into set(B) is (=><) the
length of its detail chain into set(C).

For example, perhaps each CUSTOMER should have the same number of TRANSACTION
entries as SALES-ANALY SIS entries; or where adetail set has had to be split into two sets then
the two chain lengths should always be the same. Alternatively this rule could identify where
there might be fewer INVOICES than DELIVERIES etc.

Thisisthe dialog between the software and the user for rule 5:

|Enter name of master set (A) >>

Enter the name of any manual or automatic master set in the main database.

|Enter name of detail set(B) >>

Enter the name of any detail set which is connected by a path to master set(A).

| Enter the chain length condition "=" or "<" or ">" >>

Enter one of the 3 given symbols to indicate the condition to be checked.

|Enter nanme of detail set(C) >> |

Enter the name of any detail set, other than set(B), which is connected by a path to master set(A).

RULE 6: SUBITEMSTOTAL

For each entry in set(A), check that the total of al subitemsin data-item(X) isequal to the value
of data-item(Y).

For example, for ease of reporting users sometimes hold an annual total in one data-item as well
astheindividual month valuesin a sub-item array. Thisrule will routinely identify where the two
are not equal.

Because arithmetic is effected after conversion into long real data, in order to avoid floating-point
inaccuracies the equality isjudged to +/- 0.005 .

Thisisthe dialog between the software and the user for rule 6:

|Enter nanme of set(A) >>
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Enter the name of any set in the main database.

|Enter name of data-item(X) >>

Enter the name of a data-item in set(A) which contains subitems.

|Enter name of data-item(Y) >>

Enter the name of a data-item in set(A) which does not contain subitems.

4.4 OTHER POINTS

If a CHECK run is aborted for any reason, the exception reports will be left on disc (each rule as a separate
text file). The file name for each exception report is"EXRPTraa" where r=Rule and aa=application. So for
example the second application of rule 3 would have a report filename of "EXRPT302". These reports can
be viewed in an editor and purged. They will in any case be purged by the next checking run using those
filenames.

Inrules2,3 and 5 it is assumed that the master and detail set pair isjoined only once by a path (other paths
to other sets are of course acceptable). In the rare case where other paths exist between the same sets, this
software will identify and use thefirst of the paths declared in the detail part of the schema.

There is a dight possihility that with some rules, other users on the database might coincidentally update
the same entries as are being checked, and therefore give false exceptions. If this unlikely event is of
concern then the user should arrange for exclusive use of the database.
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SECTION5(C ANALYZE FUNCTION

5.1 PURPOSE AND USER DIALOG

This module reads and analyzes database logfiles created using the Transaction Logging facility of
IMAGE and TurbolMAGE. See Appendix G for a discussion of logging and how it can be used for more
than just database recovery.

In addition to providing extensive enquiry and statistical facilities for any particular logfile, the module
also creates and updates History Files for a database. These files store actual usage figures which
provides the DIAGNOSE module with further statistics upon which to make performance
recommendations (these figures are currently only reported in DIAGNOSE; their use in performance
analysis and recommendationsis planned for a future release).

A utility program called FXUTIL is provided to configure the output from the ANALYZE module, in
terms of output device, page length/width etc. See Section 24 for more details on this utility.

Requi rements & Pre-conditions:

The user nust have read access to the database.

The user nust be able to open the database in node 5 or 6.

The user nust be able to open the logfile for read access.

The user nust be the database creator to be able to naintain the History Files.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 4 from the menu.

| Do you want to run Interactively now or create a streamed Job file?

As with all FLEXIBASE options, the user may run the program interactively to perform the analysis
now, or create a batch job which may be streamed to perform the analysis at alater date.

The following titles will be displayed on the screen:

<><> ANALYZE/ 3000 <><> Version D.00.01 (c) Sector 7 Software 1989
sol d under license by PROACTI VE SYSTEMS wor | dwi de
(SUN, SEP 17, 1989, 4:21 PM

Ent er Dat abase nane >>

Enter the name of an existing database which is, or has been in the past, enabled for logging. This name
may be fully qualified provided that the user has normal DBOPEN access to the database with regard to
MPE security. No matter how many databases |og into the specified log file, only transactions relating to
this database will be selected. The database need not reside in the same group/account as it was when the
logfile was created; however the database name entered is matched against the name of the database
recorded in the logfile (i.e., the original name). Thus, if the database has been moved afile equation must
be used to ensure the original nameis re-directed to the new location (i.e., :FILE oldname=newname).

| Ent er Password >>

Enter a valid password for this database. The program will attempt to open the database in mode 5 or 6.
Other users may have the database open while the analyzing is in progress. This password should give
read access to al setsin the database for which log entries will be selected and examined. Enter creator
password of ;" if you wish to have the Database History File updated (you must be the database creator
to update the Database History File).
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| Enter Logid Password >>

When a database is set up for logging with DBUTIL the creator of the database enters the Logid (see
Appendix G). This logid may have a password associated with it for security reasons. If thisis the case
ANALYZE will ask the user to enter this password. It will not proceed with this database until the
correct password has been entered. Press return to select another database.

| Enter Logfile Name >>

The program will display the current Logging Identifier (if any) for this Database. Enter the name of a
valid IMAGE or TurbolMAGE log file which relates to this database. Y ou must have read access to this
file, and it must have a file code of LOG (1090). The file must relate to the current structure of the
specified database exactly (i.e., there should have been no database transformations since the logfile was
created). Thefile may be the current logfile, or older.

If automatic changing of log files has been enabled the first log filein the set should be entered here (i.e,
001 files). ANALY ZE will automatically open subsequent logfiles for the statistics option, and for the
other optionsif the end date/timeis later than the last entry in the specified log file.

Log files also can be re-directed by file equations, the only proviso is that any continuation logfiles
cannot then be automatically opened in sequence asit istheir original names which appear in thelog file.
In this case ANALY ZE will ask the user for the new name as needed. Entering "?' will give alist of all
logfilesin the logon group.

The program will examine this log file to ensure that it is a valid IMAGE or TurbolMAGE logfile. The
number of records in the file, as well as the start and end times of the log records (in this file only) will
now be displayed, e.g.:

Logfil e MSARLOG DAVE. PROGRAM cont ai ns 295 log records
Logfile starts at 22:28 25/08/88
and runs until 17: 39 22/ 06/ 89

A short overview of the options within the ANALY ZE module will now appear on the screen:

You can anal yze the above Database and Logfile in three different ways:

AC Audit Trail Option : Asorted trail of selected log entries
E ¢ Logfile Enquiry Option : Full details of selected log entries
S( Statistics Option : Logfile and historical statistics

Enter one of the above letters to choose an option, or press RETURN to
end the anal ysis of this Database/Logfile conbination.

Sel ect Option (A E or S) >>

Enter asingle letter (A, E or S) to select one of the above ANALY ZE options:

The (A)udit Trail option will provide a listing of selected entries from the log file in the form of oneline
per log file entry (Put, Update etc.). This listing will be sorted in order of either User Name, Program
Name or Logical Device Number. Optionally a listing only of the text contained in DBBEGIN,
DBMEMO or DBEND calls may be produced (again sorted). Selected entries may be reported by
specifying selection criteria on dataset, user, program, ldev and time.

The (E)nquiry option will detail each log file entry in full detail, with date and time etc., along with each
data item (and sub-item) and its value. The log entries may be selected in more detail than for the Audit
Trail option, by selecting a specific data item value condition (e.g., AMOUNT > 1000000).

The (S)tatistics option will provide a list of all processes which accessed the database (for the entire
logfile). For each process the number of DBPUTS etc. will be displayed, followed by a similar list for
each dataset. If you are the database creator then afile will be created/updated called "dbnameFX." This
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file will contain more detailed statistics and will become a historical record of the database usage. The
DIAGNOSE module will use this file to get a picture of how the database is actually used. If this file
exists, itshistorical statisticswill also be displayed.

| Enter Lotus "Comma- Separat ed- Vari abl e" File Nanme >>

This question will only appear if Lotus compatible output has been configured for ANALYZE, using
FXUTIL (see section 24 for further details).

5.2 AUDIT TRAIL OPTION

The purpose of this option is to produce a concise report of the entries in the log file. This option will
produce a one line entry for each database call (DBPUT, DBUPDATE, DBDELETE, DBBEGIN,
DBEND or DBMEMO), ligting in summary as much data as will fit on one line (given the configured
output width).

Log entries which relate to specific sets, or which have been created by particular users, programs or
logical devices may be selected for this report. In addition a range of dates and times may be input to
further refine the quantity of data produced.

Once the log entries are selected the subsequent report may be sorted by User Name, Program Name or
Logical Device Number. Within each sorted report the log entries will appear in chronological order of
the transactions appearance in the logfile (by date/time).

Thedialog for selection within this option is as follows:

| Sort by Users, Ldev Nos or Processes (UL or P >

The output from this Audit Trail selection may be sorted in one of three possible ways: (U)ser Name,
(P)rogram Name or (L)ogical Device Number. Enter a single letter to select the sorting method.

Print only DBBEGINS, ENDs & MEMOs with Text (Y/N) >>

An audit trail may be generated which only details the text entries of calls to DBBEGIN, DBEND and
DBMEMO. This greatly reduces the quantity of output (saving even more trees), and can provide a
concise report of the operations done on the database by user, process or logical device. However, to
accomplish this the user application programs must have been coded to place relevant text into these
calls. Some packaged software may not do this. (See example output bel ow.)

Following this question the user may specify six selection criteria. These are detailed below. In each case
entering Carriage Return only will select the default values. These criteria are also validated (e.g. the
named dataset must exist) and the user is re-prompted in the case of an error (except in job mode when
the program must terminate).

|Enter Dat aset Nanme >>

Log entries may be selected which relate only to a certain dataset or sets. Enter the name of a valid
dataset within this database. The wild card character "@" may be used to select a subset of sets, eg.
"DET@" will sdect only those log entries rlating to sets whose names start with "DET." Entering "7
will givealist of all setswithin the database. The default valueis"@" ( meaning all datasets within the
database.

|Enter User Nane >>

Enter a valid user name (may be fully qualified). Only log entries made by users matching this name will
be sdected. The wild card character "@" is allowed, thus entering "U@.A@" will sdect only users
whose names start with U in accounts which start with A. "@.@," or return, will select al users (the
default).
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| Enter Program Name >>

Enter a valid program name (may be fully qualified). Only log entries made by programs matching this
name will be selected. The wild card character "@" is allowed, thus entering "P@.G@.A@" will sdlect
programs whose names start with P in groups which start with G and accounts which start with A.
"@.@.@," or return, will select all programs (the default).

| Ent er Ldev Nunber >>

Enter a valid logical device number. Only log entries made by users running on this logical device
number will be selected. "@," or return, will select all logical device numbers (the default).

| Enter start tine/date >>

Enter the time and date for the beginning of this audit trail sdection. The date format accepted is that
configured by using the program FXUTIL.PUB.HQ. Date format 0 is "hh:mm dd/mm/yy," date format 1
is "hh:mm mm/dd/yy," and date format 2 is "hh:mm ddmmmyy." An invalid date (e.g. 45/12/89) will be
rejected. Only log entries on or after this time will be selected. Entering return will default this value to
the start time/date of the logfile sl ected.

| Enter end time/date >>

Enter the time and date for the end of this audit trail sdection. The date format accepted is that
configured by using the program FXUTIL.PUB.HQ. Date format 0 is "hh:mm dd/mm/yy," date format 1
is "hh:mm mm/dd/yy," date format 2 is "hh:mm ddmmmyy." Only those log entries on or before this
time will be selected. This time may be later than the end time/date of the opened logfile, and should be
s0 in the case of continuation logfiles created with automatic changelogging. This time may not be less
than the start time/date. Entering return will default this value to the end time/date of the logfile selected.

| Proceed with this selection (Y/N) >>

Once the sdlection criteria are successfully entered the program first confirms that the criteria that have
been entered are correct. Enter Y to proceed and the program now reads the logfile, or files. Entering N
at this point will take the user back to selecting Audit Trail, Enquiry or Stats.

The interactive user will see the times of the individual log records appearing on the screen, indicating
the progress of the selection process. In addition the dates and times at which logging was started or
restarted are noted. An example screen would be;

Reading Log File....................

22:28 25/ 08/ 88 <><> Logid DSTSTLOG Started <><>
18: 29 20/ 04/89 <><> Logid DSTSTLOG Restarted <><>
13: 42 04/ 05/89 <><> Logid DSTSTLOG Restarted <><>
17: 20 09/ 05/89 <><> Logid DSTSTLOG Restarted <><>
17: 28 09/ 05/89 <><> Logid DSTSTLOG Restarted <><>
18: 07 11/05/89 <><> Logid DSTSTLOG Restarted <><>
19: 07 05/06/89 <><> Logid DSTSTLOG Restarted <><>
17: 38 22/ 06/ 89 <><> Logid DSTSTLOG Restarted <><>

7 entries selected

If continuation logfiles were encountered they will be opened automatically and read up to the last file,
or the end time/date criterion is exceeded. In this case the user will also see messages indicating which
files were opened:

Reading Log File....................
18: 32 30/ 08/ 89 <><><> Logi d DSTEST Started <><>
18: 32 30/08/89 <> Logfil e DS002. DAVE. PROGRAM Opened <>
18: 32 30/08/89 <> Logfil e DS003. DAVE. PROGRAM Opened <>
18: 32 30/08/89 <> Logfil e DS004. DAVE. PROGRAM Opened <>
18: 32 30/08/89 <> Logfil e DS005. DAVE. PROGRAM Opened <>
18: 33 30/ 08/ 89 <> Logfil e DS006. DAVE. PROGRAM Opened <>

Enter File Name of Continuation Logfile >>
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The names of continuation logfiles are stored in the logfiles themselves, and so in most cases ANALY ZE
will be able to automatically open each successive logfile. However, if the files have been renamed or
moved to another account/group then the files may not be available to be opened. In this case
ANALYZE will ask the question above to get the name of the next logfile to open. Enter the fully
gualified name of the next file in the sequence. Entering nothing (press return only) will stop the
selection process.

Once the sdlection process has completed the program notes how many log entries were selected for later
reporting. This number will always be lower than the total number of log records in the log file. Thisis
because there are log records for starting and stopping the logging process, opening and closing
databases etc. There are also many "null” log records written when logging is stopped. In addition, one
database call to DBPUT may span more than one log record. Each log record is only 256 bytes wide, so
a put to a set with an entry size larger would result in more than one log record to store the contents of
the entry. A log entry is thus one or morelog records relating to a single database call.

These sdected entries are then sorted and the output produced on the configured device.

5.3 EXPLANATION OF AUDIT TRAIL OUTPUT

An example of the output from the Audit Trail option follows. The formal file designator for the output
file is FXAUDIT, and is automatically opened as specified in the configuration file maintained by
FXUTIL. The device name may be overridden by afile equation if required. The example below is for a
record width of 80 characters, but a maximum width of 256 charactersis possible. This exampleisfor an
audit trail of al the logfile entries for the CUSTOMER dataset:

<><> ANALYZE ( Logfile Audit Trail (Run: SUN, SEP 17, 1989, 4:24 PM
From 08: 28 31/08/88 until 17:39 31/08/ 88 Dat abase SALESM DAVE. PROGRANMS
User @ @ Process @@ @
LDev @ Logfil e MSLOG DAVE. PROGRAMS
Set CUSTOVER Page: 1

Ti ne Ldev Dat aset Key Val ue Data Entry Val ues
User PROGS. PROGRAMS, DAVE Process QUERY. PUB. SYS
31/ 08/ 88
10: 21 Put 71 CUSTOVER t est ACCOUNT- NO = 1234
10: 22 Upd 71 CUSTOVER NORD CREDI T-LIM T = 966. 00
10: 22 Upd 71 CUSTOVER NORD ADR- LI NE- 3 = East Germany
12: 07 Upd 71 CUSTOVER t est ACCOUNT- NO = 9999
12: 08 Upd 71 CUSTOVER t est TYPE = AB
13: 47 Upd 27 CUSTOVER t est ADR- LI NE- 3 = TH RD LI NE
13:48 Upd 27 CUSTOVER t est AGENT- CODE =12
<>SISISISISISISI>D> End of Audit Trail Option <>SISISISISISISI>D>

Because this report has been produced on a screen configured at only 80 characters wide each line has
only enough room to display one data item in addition to the key value. The wider the report the more
items will be displayed. Each item takes up 38 characters for its name and value (truncated if needed).
The order of the items will be the order of their appearance in the log records (which in turn will be the
order specified in the item lists of the DB calls themselves).

The heading of each page details the selection criteria used (i.e., which set or logical device). The values

"@" or "@.@" represent the default values and indicate that all values for this criterion will have been
selected. In the above example all Logical Devices, Programs and Users would have been selected.

Definitionsfor each part of the heading of thisreport follow:

<><>ANALYZEC( Logdfile Audit Trail (Run: SUN, SEP 17, 1989, 4:24 PM)
Thereport header detailing the date and time at which this report was run.

From 22:28 25/08/88 until 17:39 22/06/89
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The start and end times specified by the user. The default values are taken from the timestamps
in thefirst log record of the file and the last correctly posted log record in thefile.

Database SALESM.DAVE.PROGRAMS
The database name for which this report has been produced.

User @.@
The user name selection criterion. In this case @.@ indicates a selection of all user names (the
default ¢ i.e., any user of any account).

Process @.@.@
The program/process name selection criterion. In this case @.@.@ indicates a selection of all
programs (the default ¢ i.e., any program in any group in any account). Process in this context
is synonymous with Program.

LDev @
Thelogical device number selection criterion. In this case @ indicates a selection of any logical
device (the default).

Logfile MSLOG.DAVE.PROGRAMS
The name of the logfile analyzed. In the case of continuation logfilesthiswill be the name of
the LAST logfile examined in the logfile set.

Set CUSTOMER
The dataset selection criterion. In this case only log entries relating to the CUSTOMER set will
be selected. The default is @, indicating any set.

Definitions of each part of the body of thisreport follow:

Time
Thetime at which thisentry in thelog occurred. Thisis not the time at which it was physically
written to the logfile because the Transaction Logging process uses buffered 1/0. Thus, thisis
the actual time at which the database call was executed. All times are displayed in 24 Hour
clock format, i.e. 10:21is10:21 AM and 22:21 is 10:21 PM.

Following the timeis a three-character abbreviation representing the type of database call
selected by this option. The calls which could be selected by the audit trail option are:

DBUPDATE
DBPUT
DBDELETE
DBBEGIN
DBEND
DBMEMO

Upd
Put
Del
Beg
End
Mem

> > > > >

Ldev
Thelogical device upon which this database call was made. Each process can run upon only one
logical device number. Batch jobs usually will have logical devices of 10 or less (depending on
your particular configuration of 1/O devices).

Dataset
The dataset name for which the database call has been made.

Key Value
Every DBPUT, DBDELETE or DBUPDATE to a master set logs not only the data which is
changing but also the Search item value for that Master Set. In the case of detail sets however
thisinformation isonly logged for DBPUTs and DBDEL ETEs (in fact the entire entry is|ogged
for these calls). Asadetail set may have up to 16 different Search itemsin it ANALY ZE will
display here the value of the Primary Path Search Item only.
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However, because no Search Items may be modified by a DBUPDATE no Search Item values
arelogged for detail set DBUPDATE calls. In this case ANALY ZE will attempt to read the
dataset at the record number specified in the log entry. However, there is no guarantee that the
value so read (if any) represents the same entry that was updated (because subsequent puts and
deletes to the set may have overwritten the entry). In this case the Key Value is displayed with a
"?" a the end to indicate that thisis potentially inaccurate.

Data Entry Values
Depending upon the width of output, there will be displayed alist of the data itemslogged, in
order of their appearance in the logfile entry. For each data item its name will be followed by an
equalssign, "=," and the first 20 characters of its value. In the case of DBUPDATESs this
represents the newly updated value of theitem (the old valueis also displayed in the Enquiry
option).

User PROGS.PROGRAMS,DAVE
This example report has been sorted into User order. Each new User/Program combination will
be printed on a new page, sorted by User. The format is User.Account,L ogged-OnGroup.

Process QUERY .PUB.SY'S
A processis defined as a particular program running in a specific session. In this context the
word Process is synonymous with the word Program. The value displayed hereisthe MPE file
name of the program which made the log entries (by calling the DB intrinsics and opening the
databasein mode 1 to 4).

Following the User/Process names will be a date in which the log entries were made. This date
can be displayed in 3 formats (see above).

Selecting only those logfile entries for callsto DBBEGIN, DBMEMO and DBEND one can
produce a very concise trail of work done by individual users. These calls all contain a Text
parameter which allows the programmer to enter text into alogfile. Using ANALY ZE this text
can now be retrieved so asto create adaily trail of update access to a database. Of course, user
programs will have to be modified to enable this facility. In thisway large transactions
involving many datasets can be recorded on an audit trail asasingleline( by entering text into
either the DBBEGIN or DBEND call.

For example, consider the following sel ected audit trail produced for a Stock/Order database:

<><> ANALYZE ¢ Logfile Audit Trail (Run: THU, SEP 21, 1989, 1:59 PM
From 22:14 19/09/89 until 13:51 21/09/89 Dat abase STORES. WORKS. PLC
User @ @ Process @@ @
LDev 56 Logfile STLOG WORKS. PLC
Set @ Page: 1
Ti me Ldev Text
User ABSTORES. PLC, WORKS Process STSYSP. WORKS. PLC
20/ 09/ 89

08:34 Beg 56 Order Line Al11868/ 1 anended/cancell ed

08:35 Beg 56 Line 1 of Order A11868 Received

08:35 Beg 56 Line A of Order Al11868 Received

12: 24 Beg 56 Line B of Order A11867 Received

12: 45 Beg 56 Cancelled Order A10356

21/ 09/ 89

08:43 Beg 56 Line A of Oder Al1606 Received

08:43 Beg 56 Line B of Oder Al1606 Received

08: 45 Beg 56 Invoice Passed for Order Nunber A11606, Line A
08: 45 Beg 56 Invoice Passed for Order Number A11606, Line B
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Text
The value displayed hereisthe text coded into the DBMEMO, DBBEGIN or DBEND call. In
QUERY the commands TRANSMEMO, TRANSBEGIN and TRANSEND perform the same
operation. Thistext may be any user-written note describing the transaction in as much detail as
isrequired to identify the operation being performed. Each operation, or transaction, may
actually make many DBPUT, DBUPDATE or DBDELETE callsto many different sets. Thusa
oneline audit or work trail can be produced in summary form. The details of each transaction
can be enquired using the Enquiry option, and specifying a narrow range of date/times to
capture only those entries required.

Thisfacility could replace the use of MPE ASCII files astrails of work done by specific
programs. The advantage hereisthat log files are not as easily deleted as plain MPE files, and
the logging to thefile is performed by the MPE file system and is thus much less susceptible to
locking/concurrent access problems.

Reports produced on $STDLIST
If the FXAUDIT output (or any of the other two options) has been directed to $STDLIST, each
screenful of output will be followed by a pause until the user presses Return. The program
displays the following:

| Press Return for next Page (E exits) >>

Thisis designed to allow the user time to examine the data displayed on the screen. After the user enters
Return the program clears the screen and displays the next page of output. Entering "QUIT", "EXIT",
"E", or "ABORT" at this stage terminates the display of the selected entries.

Note: although the output may be re-directed by use of a file equation to $STDLIST the output width
will remain as specified in FEXUTIL.

5.4 LOG ENQUIRY OPTION

Having identified the log entries one is interested in (perhaps by running the Audit Trail option, or by
noting some data problems), one can use this option to produce a full report of everything in each
relevant log entry. By definition this will produce alot of output, and it is not recommended to attempt a
log enquiry of every record in a normal log file. (A 10,000 record log file could produce up to 1,500
sheets of output at 66 lines per page!) Thus, the normal use of this option is to select relevant subsets of
the logfile. For example, only those entries which change a certain data item, or entries for a certain set
by a certain user etc.

Seven sdection criteriaare available. Enter avalid value for each, or enter return for the default values.

|Enter Dat aset Nanme >>

Enter the name of a dataset within this database. The wild card character "@" may be used to sdlect a
subset of sets, eg. "DET@" will sdlect only those log entries relating to sets whose names start with
"DET." Thedefault isall sets sdected. Enter "?' for alist of all setswithin the database.

| Enter Program Name >>

Enter a valid program name (may be fully qualified). Only log entries made by programs matching this
name will be selected. The wild card character "@" is allowed, thus entering "P@.G@.A@" will sdlect
programs whose names start with P in groups which start with G and accounts which start with A.
"@.@.@" (or return) will select all programs (the default).

|Enter User Nane >>

Enter avalid user name (may be fully qualified). Only log entries made by users matching this name will
be sdected. The wild card character "@" is allowed, thus entering "U@.A@" will sdect only users
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whose names start with U in accounts which start with A. "@.@" (or return) will sdect all users (the
default).

| Ent er Ldev Nunber >>

Enter a valid logical device number. Only log entries made by users running on this logical device
number will be selected. "@" (or return) will select al logical device numbers (the default).

| Data Item Condition >>

This criterion allows the user to select out only those entries relating to a specific data item. In addition a
condition upon the allowed range of data item valuesis specified. Enter avalid data item name, followed
by one of the allowed relational operators >, <, =, <>, >= or <=, followed by a value for this data item.
Matching entrieswill have their entire contents output, not just that of the data item concerned.

If a data item has sub-items (compound item) then all sub-items will be checked for matching values.
Thus, the user should not specify a particular sub-item.

For example, entering ACCOUNT-NO>1234 will sdect those entries which contain the fied
ACCOUNT-NO with a value greater than 1234. Only one condition is allowed at present. Quotation
marks around values are allowed but are not mandatory.

For DBPUTSs any entry for any set which contains a matching data item with a matching value will be
sdlected. For DBDELETES any entry for any set which contains a matching data item with a matching
value before deletion will be selected. For DBUPDATES any entry for any set which contains a
matching data item with a matching value as the newly updated value will be selected. (Note: Detail set
key values are not logged for calls to DBUPDATE and thus key values cannot be used to sdect
DBUPDATES))

| Enter Start Tine/Date >>

Enter the time and date for the beginning of this log enquiry selection. See the Audit Trail option for
more details.

| Enter End Ti me/ Date >>

Enter the time and date for the end of this log enquiry selection. See the Audit Trail option for more
details.

| Proceed with this selection (Y/N) >>

Having selected the required criteria the program first verifies that the selection criteria are correct. Enter
Y and the program will now read the specified log file (and any continuation logfiles) up to the end
date/time specified (or end of file). Entering N at this point returns the user to sdecting Audit Trall,
Enquiry or Stats.

The selected entries are output as they are selected, i.e. they are not sorted but appear as they are read
from thelogfile, in the order of entry in thefile.

When complete the number of log entries selected will be displayed. See the Audit Trail above for an
explanation of what this number refers to. For the same selection criteria as the Audit Trail option a
different number may well appear here as extra details are displayed in the Enquiry option (DBOPEN
and DBCLOSE calls).

5.5 EXPLANATION OF LOGFILE ENQUIRY OUTPUT

An example of the output from the Logfile Enquiry option follows. The formal file designator for this
report is FXENQUIR, and is automatically opened as specified in the configuration file maintained by
FXUTIL. The device name may be overridden by afile equation if required. The example below is for a
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record width of 80 characters, but a maximum width of 256 characters is possible. The full values of
each data item are displayed where possible, and are only truncated if insufficient output width is
available (asisthe casein the exampl e bel ow).

This exampleisfor an enquiry of all the logfile entries made using QUERY .PUB.SY S:

<><> ANALYZE ¢ Logfile Enquiry (Run: SUN, SEP 17, 1989, 4:29 PM
From 08: 28 30/08/88 until 17:39 31/08/88 Dat abase SALESM DAVE. PROGRAMS
User @ @ Process QUERY. @ @
LDev @ Logfile MSLOG DAVE. PROGRAMS
Set @ Item @@
LOG RECORD NO = 66 DATABASE NAME = SALESM DAVE. PROGR
DATE = 31/ 08/ 88 SECURI TY LEVEL = 64
TI VE = 10:20:43.5 USER I D =
LOG NUMBER = 13 DBOPEN MODE = 3
LDEV NUMBER = 71
DST/ TRANS NO = 1037/
SET RECORD NO =
| MAGE CALL = DBOPEN
DATASET NAME =
PROGRAM NANVE = QUERY. PUB. SYS
USER NAME = TEST. PROGRAM DAVE
LOG RECORD NO = 67 ALPHA- CODE = test
DATE = 31/ 08/ 88 ACCOUNT- NO = 1234
TI MVE = 10:21:37.1 NANVE = test account
LOG NUMBER = 13 ADR- LI NE- 1 = first line
LDEV NUMBER = 71 ADR- LI NE- 2 = second line
DST/ TRANS NO = 1037/ 1 ADR- LI NE- 3 =third line
SET RECORD NO = 289 CREDIT-LIMT = 234. 00
| MAGE CALL = DBPUT B/ F- BALANCE = 0. 00
DATASET NAME (M = CUSTOVER CURRENT- BALANCE = 34. 00
PROGRAM NANVE = QUERY. PUB. SYS BAL- 1- MONTH = 2.00
USER NAME = TEST. PROGRAM DAVE BAL- 2- MONTH = 3.00
BAL- 3+MONTH = 4. 00
TURNOVER = 5555. 00
CLAY- VALUE = 3.00
| NDUSTRY = san
DAYS- ALLWON- N M= 1
AGENT- CODE =
TYPE =
CURRENCY =%
LOG RECORD NO = 70 ALPHA- CODE = NORD
DATE = 31/ 08/ 88 New CREDI T-LIM T = 966. 0
TI VE = 10:22:35.2 Add CREDIT-LIMT = 0.0
LOG NUMBER = 13
LDEV NUMBER = 71
DST/ TRANS NO = 1037/ 3
SET RECORD NO = 907
| MAGE CALL = DBUPDATE
DATASET NAME (M = CUSTOVER
PROGRAM NANVE = QUERY. PUB. SYS
USER NAME = TEST. PROGRAM DAVE
LOG RECORD NO = 72 DUMWIY1 = XXXX
DATE = 31/ 08/ 88 NEXT- BATCH NO = 13. 00
TI VE = 10:24:09.2 NEXT- | NV- NO = 1.00
LOG NUMBER = 13 VAT- RATE = 15. 00
LDEV NUMBER = 71
DST/ TRANS NO = 1037/ 5
SET RECORD NO = 1
| MAGE CALL = DBDELETE
DATASET NAME (M = REFERENCE
PROGRAM NANVE = QUERY. PUB. SYS
USER NAME = TEST. PROGRAM DAVE




FLEXIBASE Documentation Section 50 Analyze Function

Page 41
<><> ANALYZE ¢ Logfile Enquiry (Run: SUN, SEP 17, 1989, 4:29 PM
From 08: 28 30/08/88 until 17:39 31/08/88 Dat abase SALESM DAVE. PROGRAMS
User @ @ Process QUERY. @ @

LDev @ Logfil e MSLOG DAVE. PROGRAMS
Set @ Item @@

LOG RECORD NO = 74 DATABASE NAMVE = SALESM DAVE. PROGR
DATE = 31/ 08/ 88 ABORT = NO

TI MVE = 10:24:21.8 TI ME OPENED = 10: 20 31/08/88
LOG NUMBER = 13

LDEV NUMBER = 71

DST/ TRANS NO = 1037/

SET RECORD NO =

| MAGE CALL = DBCLOSE

DATASET NAME =

PROGRAM NAME = QUERY. PUB. SYS

USER NAME = TEST. PROGRAM DAVE

<>SISISISISISISI>D> End of Log Enquiry Option <S>>I ISISISISIS>

The heading of the enquiry is smilar to that of the audit trail option. In addition we have the following
criterion:

Item

The data item condition selection criterion. In the above example this was @=@ indicating that
all dataitem values will be selected (the default ¢ i.e. all items equal to al values). Other
examples could be AMOUNT < 100, ACCOUNT = JONES etc.

Detailed definitions of each part of the body of the enquiry follow:

LOG RECORD NO =

DATE

TIME

Each entry in alog fileis allocated a sequential number, which iswritten into the log entry
itself. This number also represents the actual record number of the log entry in thefile. Log files
have afixed record width of 128 words, however one DBPUT or DBDELETE may well be for
an entry with an entry size of more than 128 words. In this case continuation records are used
and thus you may see the Log Record No jump from 136 to 140 due to 4 log records being used
for asingle DB call. In addition, log records are written for purposes other than DB entries (a
log process starting or stopping for example). These records are not displayed by ANALY ZE as
they are not normally of interest. Their details, however, areread and are used to match log
entries to users and processes.

The date on which this DB Call was made. This date can be formatted in 3 different ways (see
above).

Thetime at which this DB Call was made. The format of thistimeis hh:mm:sst, wherehhis
hour (in 24 Hour format), mm is minutes, ss seconds and t tenths of seconds. Unfortunately, the
transaction logging process only records times to the nearest tenth of a second, which islonger
than many DB Calls take to complete. Thus this time cannot be fully used to directly measure
performance.

LOGNUMBER =

When the logging process is started each process which initiates logging (by calling DBOPEN)
isallocated a sequential log number starting from 1. Thus all entries with the same log number
within the same logfile have been made by the same process (user/program combination).
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LDEV NUMBER =
Thelogical device upon which this database call was made. Each process (as opposed to a
program) can run upon only one logical device number. Batch jobs usually will have logical
devices of 10 or less (depending on your particular configuration of 1/0 devices).

DST/TRANSNO =
In addition to the log number each separate DBOPEN call within a processis allocated a Data
Segment Number. It is this number which is placed in thefirst two bytes of the Database Name
in the DBOPEN call. Each DST NO/LOG NO combination will be unique within alog file
(unless thefile has been corrupted) and represents a specific DBOPEN within a specific
process. More than one process may have the same DST NO, but they will each have separate
LOG NOs.

Within each DBOPEN itsdlf there are a series of database transactions. Unless bracketed by a
DBBEGIN/DBEND pair, each individual database call is a different transaction and will be
allocated a sequential number starting from one. Logically connected calls may, however, be
surrounded by callsto DBBEGIN and DBEND. These calls then all become one single
transaction and are all given the same transaction number.

SET RECORD NO =
Each DB Call relatesto a single entry within the relevant dataset. Thisentry isidentified in the
log file by its record number within the set at the time the call was made. Thisisthe same
record number asis passed back in the Status array of each Db Call. ANALY ZE usesthis
number to attempt to retrieve the key values of detail set DBUPDATES (see above).

IMAGE CALL =
The following types of call arelogged by IMAGE or Turbol MAGE:

DBDELETE
DBPUT
DBUPDATE
DBBEGIN
DBEND
DBMEMO
DBOPEN
DBCLOSE

Different details are displayed in the enquiry for each of these calls. DBDELETE and DBPUT
will be accompanied by the full item list for this set, with each item's value (including sub-
items). DBUPDATE will have the Primary Key VValue and each item updated (with both old and
new values). DBBEGIN, DBEND and DBMEMO will have the Text associated with them.
DBOPEN and DBCLOSE have their own information (see below).

DATASET NAME (D)=
Each DB Call relates to a single entry within a specific dataset. This may be a Detail (D), or a
Manual Master (M) or an Automatic (A). However, astheir name implies, Automatic Masters
are not explicitly amended or deleted by users. Instead, IMAGE automatically maintains their
values and so changes to Automatic Masters are not logged (only the changes made to their
details are logged).

PROGRAM NAME =
The name of the program running in the process (user/program combination) which performed
the DB Call. This name will be fully qualified.

USERNAME =
The name of the user running the process (user/program combination) which performed the DB
Call. Thisname will be fully qualified with the Account Name, followed by the Group Name
into which the user was logged.



FLEXIBASE Documentation Section 50 Analyze Function
Page 43

ALPHA-CODE =
Callsto DBPUT, DBUPDATE and DBDELETE will be accompanied by alist of data items
within the dataset (in this exampleit isthe dataitem Alpha-Code), followed by their data
values. Thefull dataitem value will be displayed (unless truncated by the page width). Sub-
itemswill also be displayed separately; thus AMOUNT (1) isthe name of the first sub-item of
the dataitem AMOUNT. DBPUT and DBDELETE will display every data item in the set.

DBUPDATE will display only the Primary Key Value and the old and new values of the data
itemsthat are changed.

DATABASE NAME =
The name of the database DBOPENed or DBCLOSEed. Thisisdisplayed for confirmation only
as ANALY ZE will only perform enquiries for one database at atime. It is perfectly possible for
more than one database to be logging to the same logfile, in which case the other databases are
simply ignored.

SECURITY LEVEL =

The access level associated to the password supplied by the program opening the database. A
level of 64 indicates Creator access.

USER ID =
A call to DBOPEN can specify a User Id so asto differentiate one user with the same logon
name from another. Thisis done by adding "/user id" to the Database name in the DBOPEN call
(see TurbolMAGE Manual). In QUERY, for example, one may enter SALES/EXPORT.DBS as
the database name. The User Id EXPORT would then be logged in the log file DBOPEN record.
Theonly placethat thisld is used isin the transaction logfile itself.

DBOPEN MODE =

The mode in which DBOPEN was called which isa number from 1to 4 (Modes 5 to 8 areread
only and are not logged).

New CREDIT-LIMIT =
Callsto DBUPDATE log the old and new values of each data item whose values actually

change. The enquiry option will detail each item or sub-item which has changed and display its
newly updated value.

Old CREDIT-LIMIT =
Callsto DBUPDATE log the old and new values of each data item whose values actually

change. The enquiry option will detail each item or sub-item which has changed and display its
old value prior to the update call.

ABORT =
A DBCLOSE may be explicitly called in a program, or may be implicitly executed by MPE
when a program terminates (either aborted in the middle or smply ended without calling
DBCLOSE). In the latter case an Abort marker islogged in the DBCLOSE log entry indicating
that a potential abort has occurred. However, there is no way of distinguishing between a
deliberate abort (i.e. the user broke the program, or the datacomm line dropped out, or the
program crashed) from a program smply finishing without calling DBCLOSE explicitly. The
implicit DBCLOSE issued whenever a program terminates with an open databaseis considered
as an abort by the logging process.

TIMEOPENED =

Thetime and date of the DBOPEN is displayed when each DBCLOSE entry is displayed. Thus,
one can see how long the database had been opened.

Note: numeric dataitems with alength of more than 10 words (such as those used by Omnidex,
e.g. J253) cannot be correctly displayed. In these cases their values are replaced by the message

"Unknown Data Type( Data Not Displayed.” In addition, nonprintable characters are replaced
by the"." character.
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5.6 LOG STATISTICS OPTION

The purpose of this option is to produce a wide range of statistical figures about a logfile (or a series of
continuation logfiles). In addition, these figures may be accumulated into a History File for the database
so that an historical picture of the actual use of the database can be produced.

If the program is run by the Creator of the database in the same group and account as the database the
following question will be asked:

| OK to Update Database Hi story file (Y/N) >>

The gatistics for this database can be accumulated into a history file which is only creatable or
modifiable if the user is the creator of the database. This file will be used by the DIAGNOSE module
enabling, in the future, more accurate recommendations to be made based upon actual usage of the
database. Enter Y to store this run's set of statistics in the History File. Enter N if you do not wish to do
0.

The recommended procedure is to perform this function as part of the log cycling procedures. Typically
a database will be fully backed up (using STORE or DBSTORE) at the same time as the old log file(s)
are purged and a new log file created. Thisisthe perfect time to analyze the old log file(s) and store their
details in the History File. In this way the full details of each file will be available. It is possible to run
ANALYZE at any time, even on a currently open logfile but if the History File is updated half-way
through the log cycle (see Appendix G) the later transactions statistics will not be stored. Thisis because
ANALY ZE prevents the same log file being updated more than once into the History File.

Data on this logfile will also be stored in the FXSTAT.PUB.HQ trends database if an analyze statistics
run is perfomed, but only if the user selects OK to update History File.

If the user is not the creator of the database the above question does not appear and the statistics
processing starts immediately. There are no sdection criteria in the Statistics option. The entire log file,
or set of logfiles, is processed so that a full picture of this database's modifications can be established.
The following example lines will appear on the screen (indicating the progress of the selection process):

Reading Log File....................

22:28 25/ 08/ 88 <><> Logid DSTSTLOG Started <><>

18: 29 21/08/88 <><> Logid DSTSTLOG Restarted <><>

13: 42 22/ 08/ 88 <><> Logid DSTSTLOG Restarted <><>
296 entries sel ected

The number of entries selected will be only those records which relate to the selected database. This may
not be the same number as the total number of log records in the log file. It may be less (in the case of
multiple databases |ogging to the same file), or more (in the case of continuation logfiles).

The program then outputs the statistical reports for this logfile. On the screen the following message
appesars:

| Produci ng User & Set Statistics.....

Upon finishing the current log file's report the program will attempt to open the database history file. On
the screen the following message appears:

| Readi ng dat abase history file.......

If this file exists the latest figures stored in it will be output. If the file does not exist a message will
appear on the screen to that effect.
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5.7 EXPLANATION OF STATISTICS OUTPUT

An example of the output from the Statistics option follows. The formal file designator for this report is
FXSTAT, and this output may be re-directed by use of afile equation. The example below is for arecord
width of 132 characters, but a maximum width of 256 charactersis possible.

Part one of the statistics produced relates to users and programs:
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FLEXIBASE Documentation

<><> ANALYZE ¢

Logfile Statistics

From 22:14 28/09/89 until 22:11 29/09/89
UserProcess Statistics for this Logfile:

User Name
Num

and Group
Abends

29/09/89
PMPROD.PLC,WORKS
gALESB.PLC,SALES
gALESB.PLC,SALES
SR.PLC,SALES
SR.PLC,SALES

0

PROGS . PROGRAM, TESTSM

SR.PLC,SALES
EDLAB.TECH,QC
gALESB.PLC,SALES
gHAUGH.PLC,SALES
gALESB.PLC,SALES
gALESB.PLC,SALES
gALESB.PLC,SALES
gALESB.PLC,SALES
gALESB.PLC,SALES
gALESB.PLC,SALES
SR.PLC,SALES
gALESB.PLC,SALES
gALESB.PLC,SALES
gALESB.PLC,SALES
gHAUGH.PLC,SALES
gALESB.PLC,SALES
gALESB.PLC,SALES
0

PMSTORES.PLC,WORKS

gALESB.PLC,SALES
EDLAB.TECH,QC
EDLAB.TECH,QC
EDPROD.PLC,WORKS
8WPROD.PLC,WORKS
SMPROD.PLC,WORKS
SMPROD.PLC,WORKS
0

Program Name

MMMENUP .WORKS .PLC
BPMEN2P . SALES.PLC
MMMENUP .WORKS .PLC
BPMENUP .SALES.PLC

BPMENUP .SALES.PLC

(Run:

Opened Closed

08:09

06:51

08:36

09:06

09:07

INCLUDPP.TESTSM.PROGRA 09:48

BPMENUP .SALES.PLC

MMMENUP .WORKS . PLC

BPMEN2P . SALES.PLC

BPMEN2P .SALES.PLC

BPMEN2P . SALES.PLC

BPMEN2P . SALES.PLC

MMMENUP .WORKS .PLC

BPMEN2P . SALES.PLC

MMMENUP .WORKS .PLC

BPMEN2P . SALES.PLC

BPMENUP .SALES.PLC

MMMENUP .WORKS . PLC

BPMEN2P . SALES.PLC

MMMENUP .WORKS .PLC

BPMEN2P . SALES.PLC

BPMEN2P .SALES.PLC

MMMENUP .WORKS .PLC

STMENUP _WORKS.PLC

BPMEN2P . SALES.PLC

MMMENUP .WORKS . PLC

MMMENUP .WORKS . PLC

MMMENUP .WORKS .PLC

MMMENUP .WORKS . PLC

MMMENUP .WORKS .PLC

MMMENUP .WORKS .PLC

TOTALS

09:23

10:47

08:38

08:02

14:05

12:24

14:17

14:27

15:00

15:01

14:51

15:07

15:32

15:34

14:16

15:35

15:49

15:45

15:52

16:25

16:27

06:33

10:06

08:16

08:04

08:15

08:36

08:38

09:07

09:23

09:50

09:52

10:57

12:24

14:05

14:15

14:17

14:27

15:00

15:01

15:06

15:15

15:32

15:34

15:35

15:42

15:49

15:52

15:56

15:59

16:26

16:29

17:08

17:14

21:31

22:11

Num

Num

FRI, SEP 29, 1989, 11:15 PM)
Database MMOVE.WORKS.PLC
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Page: 1

Logfile MMLOG.WORKS.PLC
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Thefirst statistical report isthe full list of user processes which have opened the specified database with
write access. Definitions of each figure reported follow:

User Name and Group
The fully qualified name of the user running the program which opened the database with write
access. The format is User.Account,Group.

Program Name
The fully qualified name of the program which opened the database. The format is
Name.Group.Account. If thisnameistoo long it will be truncated.

Time Opened
Thetime, in 24 hour hh:mm format, at which the call to DBOPEN was executed. The date will
have been output previoudly in the User Name column (and relates specifically to the time
closed).

Time Closed
Thetime, in 24 hour hh:mm format, at which this database was closed. The date will have been
output previoudy in the User Name column. Thisreport is, in fact, sorted by the date and time
of the DBCLOSE (DBRECOV will produce a report sorted by the time of the DBOPEN.) A
value of 00:00 indicates that this process has not closed the database yet. This could be due to
the logging process ill running, or afull logfile with change logging not enabled. It could also
be the result of a system failure causing all active processesto
terminate without closing the database.

Num Puts
Thetotal number of DBPUT s issued by this DBOPEN/User/Program to any set within the
specified database.

Num Deletes
Thetotal number of DBDELETES issued by this DBOPEN/User/Program to any set within the
specified database.

Num Updates
Thetotal number of all DBUPDATES issued by this DBOPEN/User/Program to any set within
the specified database (including those updates to automatic master sets associated with puts or
deletes of detail set entries).

Num Null Updates
Thetotal number of DBUPDATES issued by this DBOPEN/User/Program to any set within the
specified database which did not actually change any data item values. This statistic is very
important to program performance. It represents unnecessary database calls, and thus redundant
I/O. This quantity is also included in the Num Updates figure above, and thus comparison of
these two figures gives an indication of the potential for performance improvement.

Num Opens
Thetotal number of DBOpens issued by this DBOPEN/User/Program to any set within the
specified database. This figure should always be one, unlessthe logfile is corrupted.

Num Closes
Thetotal number of DBCLOSEs issued by this DBOPEN/User/Program to any set within the
specified database. Again, this figure should always be one unless, as above, the user/program
has not yet closed the database.

Num Aborts
Thetotal number of program aborts detected by the logging process. A program abort is defined
as a process which ended without explicitly calling DBCLOSE. Ideally this figure should be
zero, but could be oneif the program terminated abnormally. However, it could also be one if
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the program simply failed to call DBCLOSE before ending. Thereis no known way of
differentiating between these two events.

Num Begins
Thetotal number of DBBEGINs issued by this DBOPEN/User/Program to the specified
database. A DBBEGIN signifies the start of alogical transaction (see Turbol MAGE manual and
Appendix G). ANALY ZE recongnizes the log file records for DBXBEGIN, but astheserelate
to multiple database transactions, they are not added to this total.

Num Ends
Thetotal number of DBENDs issued by this DBOPEN/User/Program to the specified database.
A DBEND signifiesthe end of alogical transaction (see Turbol MAGE manual and Appendix
G). The number of DBENDSs should equal the number of DBBEGINS. If it islessthen there are
some incomplete logical transactionsin the logfile. This can bethe caseif thisoption isrun
during an active logging process (i.e., some users may still bein mid-transaction), or if a system
failure or program abort has occurred. In the latter case these incompl ete transactions will not be
recovered when using DBRECQV roll-forward recovery. ANALY ZE recognizesthelog file
records for DBXEND, but as these relate to multiple database transactions, they are not added
to thistotal.

Num Abends

The total number of Abnormal transaction ends caused by this DBOPEN/User/Program in the specified
database. In this case the program has issued a DBBEGIN to start a logical transaction but has failed to
issue a DBEND before finishing. Ideally this figure should be zero, but if the program aborted the log
process would automatically post Abend entries signifying an abnorma end. Such incomplete
transactions will not be recovered with DBRECOV.

Each of the above figuresis quoted for the individual process and aso totalled for the entire logfil&(s).

Part two of the statistics rel ates to datasets within the database:

<><> ANALYZE ¢ Logfile Statistics (Run: FRI, SEP 29, 1989, 11:15 PM
From 22:14 28/09/89 until 22:11 29/09/89 Dat abase MVOVE. WORKS. PLC
Logfil e MVLOG WORKS. PLC Page: 1
Dat aset Statistics for this Logfile:

Num Num Num Num Nul |
Dat aset Nane Put s Del etes Updates Updates
DESTI NATI ONS 0 0 0 0
SOURCES 0 0 0 0
JOURNEYS 0 0 0 0
MATERI ALS 0 0 0 0
MOVEMENTS 442 1 157 0
STOCKS 2 0 319 0
MATERI AL- MASTER 0 0 0 0
MATERI AL- PLANSET 8 0 462 0
COSTI NG PERI CD 0 0 0 0
MATERI AL- FORMULA 0 0 0 0
SYSTEM DESC 0 0 0 0
SALES- PLANSET 0 0 0 0
ROYALTY- STOCKS 0 0 16 0
MATERI AL- LOSSES 0 0 0 0
TOTALS 452 1 954 0

The second datistical report lists each dataset in the specified database. Definitions of each figure
reported are as follows:
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Dataset Name
The name of the dataset. Thiswill be afull list naming each set in the database, unlessthe
password used to open the database did not give full read access to each set in the database. In
this case the name will read "Unknown set.”

Num Puts
Thetotal number of DBPUTSs issued to this dataset by all users and programsin this logfil&(s).

Num Deletes
Thetotal number of DBDELETESs issued to this dataset by all users and programsin this

logfile(s).

Num Updates
Thetotal number of DBUPDATES issued to this dataset by all usersand programsin this
logfile(s). For automatic masters this figure represents the number of puts and deletions to
associated detail sets which would, at minimum, cause an update of the automatic master's
chain head pointers. Such puts and deletions could al so cause puts and deletions to the
automatic itself. It isnot possible to detect these occurrences from the logfile itself, and thus all
detail puts & deletions are considered as causing updates to the automatic master. This gives
the advantage of identifying write access to automatic masters aswell as manual masters.

Num Null Updates
Thetotal number of DBUPDATES issued to this set which did not actually change any data
item values. This satistic is very important to database performance. It represents unnecessary
database calls, and thus redundant I/O. This quantity is also included in the Num Updates figure
above, and thus comparison of these two figures gives an indication of the potential for
performance improvement. Comparison of this figure with the same figure for users and
programs should isolate the sections of these programs which are being inefficient.

Each of the above figuresis quoted for the individual sets and also totalled for the entire
logfile(s). These totals should agree with the totals for user processes.

Part three of the statisticsis a report of the contents of the database History file (if any). If no
file exists this report will not be produced. If the user isthe creator and has answered Y to the
guestion "OK to Update History File" above then the History file will be created and then
reported. In thislatter case the figures should agree with the previous two sections. If the
History file existed previoudy then the figures produced refer to the historical log files which
have been accumulated in the History file (and thus the figures will be higher than those for the
current logfile).



<><> ANALYZE ¢(
Database MMOVE.WORKS.PLC
Overall Historical
Start Date/Time of History File
Date/Time of History File

End

Hou
0

©CO~NOOUAWNER

Logfile Statistics

Statistics:

(Run:
History File

22:14 28/09/89
22:11 29/09/89

Maximum Num Num Num
Concurr Users  Puts Deletes Updates
7 452 1 954
Max Puts Max Deletes Max Updates Max Gets
Per Day Per Day Per Day Per Day
452.0 1.0 954.0 955.0
Hourly Statistics:
Num Num Num Num
r Puts Deletes Updates Opens
0 (0] 0 0
0 (0] 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 (0] 0 2
0 (0] 0 0
34 0 54 6
93 0 163 4
48 0 102 2
19 0 54 0
6 0 19 1
65 0 158 0
61 0 154 5
37 0 84 9
0 0 0 2
0 0 0 0
0 0 0 0
17 0 34 0
33 0 66 0
39 0 66 0
0 0 0 0
0 0 0 0

FRI, SEP 29, 1989, 11:15 PM)

MMOVEFX.WORKS.PLC

Num Num
Gets Opens
955 31
Num Num Num
Closes Aborts Abends
0
0

=
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=
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Num Num Num Num
Closes Aborts Abends Days
31 20 0 1.0

Page: 1

Maximum
Log Recs
2002



<><> ANALYZE (¢ Logfile Statistics (Run: FRI, SEP 29, 1989, 11:15 PM) Page:
Database MMOVE.WORKS.PLC History File MMOVEFX.WORKS.PLC
Overall Historical Statistics:

Dataset Statistics:

Num Num Num Num Num Null Max

Puts Deletes Updates Gets Updates Increase
DESTINATIONS 0 0 0 0 0 0
SOURCES 0 0 0 0 0 0
JOURNEYS 0 0 0 0 0 0
MATERIALS 0 0 0 0 0 0
MOVEMENTS 442 1 157 158 0 441
STOCKS 2 0 319 319 0 2
MATERIAL-MASTER 0 0 0 0 0 0
MATERIAL-PLANSET 8 0 462 462 0 8
COSTING-PERIOD 0 0 0 0 0 0
MATERIAL-FORMULA 0 0 0 0 0 0
SYSTEM-DESC 0 0 0 0 0 0
SALES-PLANSET 0 0 0 0 0 0
ROYALTY-STOCKS 0 0 16 16 0 0
MATERIAL-LOSSES 0 0 0 0 0 0
TOTALS 452 1 954 955 0 451
Program Statistics:

Num Num Num Num Num Null

Puts Deletes Updates Gets Updates
MMMENUP . WORKS .PLC 309 1 598 599 0
BPMEN2P . SALES.PLC 86 0 269 269 0
BPMENUP . SALES.PLC 57 0 87 87 0
INCLUDPP . TESTSM.PROGRAM 0 0 0 0 0
STMENUP .WORKS.PLC 0 0 0 0 0

TOTALS 452

=

954 955

o
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The third statistical report is a summary of satistics from the History File for the specified database.
Definitions of each figure reported are as follows:

Start Date/Time of History File
The date and time of the beginning record in the first logfile entered into the History file.

End Date/Time of History File

The date and time of the last record in the last logfile entered into the History file. These datesare
present to indicate the breadth of time which this History file covers.

Maximum Concurr Users
Thisfigureisthelargest observed number of concurrently operating write users at any onetime.
This occurrence may not have been in the current logfile, but represents an historical maximum.
Thisfigure only represents write users, as transaction logging does not record read-only users
(DBOPEN modes 5-8). Thus, thisfigureis not a complete figure for the maximum number of
users on the database concurrently. However, by multiplying this figure by a factor of, say, 1.5 an
approximate value can be reached. This multiplying factor will, of course, be different for each
database. It should be noted that programs which only read the database can still open the
database in modes 1 to 4 and thus be logged. In the exampl e figures above the program
STMENUP.WORKS.PLC did not issue any DBPUTs, DBDELETEs or DBUPDATES but still
opened the database in mode 1 and was thus logged as a write user.

Num Puts

Thetotal number of DBPUTSs issued to this database by all users and programsin all the logfiles
whose figures have been added to this History file.

Num Deletes
Thetotal number of DBDELETEs issued to this database by all usersand programsin al the
logfiles whose figures have been added to this History file.

Num Updates
Thetotal number of DBUPDATES issued to this database by all users and programsin all the
logfiles whose figures have been added to this History file.

Num Gets
Although neither read access to the database nor DBGET calls are logged a certain amount of
DBGETSs can be implied from the preceeding figures. For a DBUPDATE or DBDELETE to have
been issued successfully, they must have been preceded by at least one DBGET. Of coursg, there
may have been many more (chained reads of detail sets, or serial reads) but we can be certain that
at least one was made. Thus, thisfigureis simply the sum of the minimum number of DBGETSs
preceeding DBUPDATES and DBDELETEs. The minimum number of DB calls madeisthus the
sum Num Puts + Num D etes + Num Updates + Num Gets. Although more calls undoubtedly
have been made this figure is the minimum there must have been.

Num Opens
Thetotal number of DBOPEN callsissued to this database by all users and programsin all the
logfiles whose figures have been added to this History file.

Num Closes
Thetotal number of DBCLOSEs issued (explicitly by user programs, or implicitly by MPE) to

this database by all users and programsin all the logfiles whose figures have been added to this
History file.

Num Aborts
Thetotal number of program aborts without calling DBCLOSE explicitly (see definition of aborts
above) caused on this database by all users and programsin all the logfiles whose figures have
been added to this History file.
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Num Abends
Thetotal number of abnormal terminations of logical transactions (see definition of Abend above)
for this database by all users and programsin al the logfiles whose figures have been added to
thisHistory file.

Num Days
Thetotal number of days of transaction logfiles whose statistics have been added to this History
file. To get an average number of Puts per day for this database, for example, one would divide
the Num Puts figure by the Num Days figure. This average can then be compared with the
maximum figure quoted later.

Maximum Log Recs
A figure representing the largest number of log entries relating to this database selected in any one
run of the Statistics Option of ANALY ZE. Thiswill not bethe total of PutstDeletest... etc.,
because each call may span many log records. Thisfigure gives afed for the potential size of
logfiles created.

Max Puts per day
For each logfile the total number of putsis divided by the number of days for which the logfile
ran. The maximum observed value of thisfigureis stored in the History file. When compared with
the average number of puts (calculated by dividing the total days into thetotal puts) the volatility
of the put access to the database can be judged. A large maximum with a small average indicates
an abnormally large addition run which is run infrequently. Comparable numbersindicate a
smoother process of adding data entries.

Max Deletes per day
For each logfile the total number of deletesis divided by the number of days for which the logfile
ran. The maximum observed value of thisfigureis stored in the History file. When compared with
the average number of deletes (calculated by dividing the total daysinto the total deletes) the
volatility of the delete access to the database can be judged. A large maximum with a small
average indicates an abnormally large deletion run which is run infrequently. Comparable
numbers indicate a smoother process of deleting data entries.

Max Updates per day
For each logfile the total number of updatesis divided by the number of days for which the logfile
ran. The maximum observed value of thisfigureis stored in the History file. When compared with
the average number of updates (calculated by dividing the total days into the total updates) the
volatility of the update access to the database can be judged. A large maximum with a small
average indicates an abnormally large update run which is run infrequently. Comparable numbers
indicate a smoother process of updating data entries.

Max Gets per day
For each logfile the total number of gets (as defined above) is divided by the number of days for
which the logfile ran. The maximum observed value of thisfigureis stored in the History file.
When compared with the average number of gets (calculated by dividing the total days into the
total gets) the volatility of the write access to the database can be judged.

Hourly Statistics
The same definitions for Num Puts, Num Deletes etc. are used as for the total numbersfor every
logfile stored in the History file (the first line of statisticsin this section). However, these figures
are now analyzed by the hour of the day in which they were made. Twentyfour lines of statistics
follow, one for each hour of the day starting at zero for Midnight to 12:59 etc. Thus, one can see
which hour of the day gets the mogt, or least, write transactions or aborts etc.

Dataset Statistics
Again, the same definitions for Num Puts, Num Deletes, Num Updates and Num Gets are used as
for the total numbers for every logfile stored in the History file (the first line of statisticsin this
section). Thistimethetotal figures are analyzed by the dataset to which they refer. Thus the most
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heavily used datasets can be identified, this may help in planning dataset logical device
placement.

In addition the Null Updates total is aso noted to identify inefficient 1/0 access. The Max
Increase figure is the maximum observed increase in the number of entriesin each set for a
logfile. Thisindicates the minimum number of free entries each set should have to avoid filling
up. A set's Capacity should be at least this number of entries greater than the current entry count
(and indeed probably much more( DIAGNOSE will usethis, and other figures, in future

rel eases).

Program Statistics
Again, the same definitions for Num Puts, Num Deletes, Num Updates and Num Gets are used as
for the total numbers for every logfile stored in the History file (the first line of statisticsin this
section). Thistimethetotal figures are analyzed by the programs which made the calls. Thusthe
heaviest write access program can be identified. |dentifying these heavy programswill help in
performance optimization. Optimizing only these programs should benefit performance.

5.8 ANALYZE ERROR OR WARNING MESSAGES

History File SALESMFX.DAVE.PROGRAM does not exist, or is not available
While running the Logfile Statistics option, ANALY ZE hastried to open the database History
file. Thisfile has the same name of the database suffixed by "FX," and has a file code of 6598. If
thisfile does not exist, or sufficient accessto thisfileis not possible then this message will
appear. The program will continue, but will not print out the summary of the History file.

If an unexpected program error occurs, such as a bounds error etc., the program will abort with the
following type of message:

<><><><><> Program Error Cccurred in Mdul e TI MEI NPUTOK <><><><><>
STRI NG | NDEX EXCEEDS CURRENT LENGTH ( PASCERR 651)

LogFile Rec = 294
Program Modul e Trace:
OUTERBLOCK
AUDI T_TRAI L

AUDI T_CRI TERI A
AUDI TCRI TERI ON

TI MEI NPUTOK
LogNo = 0 User =
DSTNo = 0 ProgNane =
Ldev = 0 DBNane =
Logi d = LogType = Trailer
DBType = Unknown LogFil eName = XYLOG PUB. HQ
St ack Marker:
I ndex Register 900000 (Deci nal 0)
Code Location %904550 (Deci mal 2408)
St at us 9960004 (Decimal 24580)
Delta-Q 9900027 ( Deci mal 23)

To report this fault please send the following to Open Seas:
1) Current Schema File of Database,
2) Copy of this Logfile, and
3) This printout
Ll el e lel el el elielelelielPliolelel el el l el el el el el el el el e lel el l el el le ]

Such an abort has not been expected, and as such represents a problem either with the software,
the logfile or database itself. It will require further investigation, for which purpose the threeitems
listed above should be sent to Open Seas.

"filename” isnot avalid IMAGE/TurbolMAGE Transaction Logfile.
Any file entered as a database log file must both exist and have afile code of 1090. If either of
these conditions are not met then this message is displayed and the user must re-enter the name. If
avalid logfile has been entered but it isempty (i.e. hasnorecordsin it at all) then thismessage is
also displayed.
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[Invalid option] or [INVALID RESPONSE( PLEASE RE-ENTER]
In FEXUTIL and ANALY ZE there are some questions where there is an allowable range of
acceptable answers (e.g., U, L or Pfor User, Ldev or Process). If an invalid option has been
entered this message is displayed and the user must re-enter one of the allowed values.

Error in DBGET on Database "dname”, Set Number "n"
ANALY ZE hasto access detail sets where DBUPDATES have been performed so as to establish
the Primary Key values. Any error encountered in reading the detail set will result in this message
(should never occur unlessthereisa problem with the database). Contact Open Seasif thiserror
OCCUr'S.

Error Opening Database
For example the database does not exist! The DBERROR message will also be displayed to
indicate the reason. Usually one has ssimply mis-typed the name or password, or perhaps one does
not have MPE security access to the database.

Error Closing Database
This error should never occur. If it does contact Open Seas.

Error too many consecutively open databases

Program will continue, some data will be lost
There is a maximum number of concurrently open databasesin alog filethat ANALY ZE will
handle. If this value is exceeded the following data will not be fully analyzed and data will be lost.
The program will, however, attempt to continue processing so as to report what it can. For MPE/V
systemsthis limit is 63. For MPE/iX systems the limit is 4096.

Error { too many concurrent user processes

Program will continue, some data will be lost
There is a maximum number of concurrently running user processes (with write access) that
ANALY ZE will handle. If thisvalueis exceeded the following data will not be fully analyzed and
datawill belost. The program will, however, attempt to continue processing so as to report what
it can. For MPE/V systems this limit is 63. For MPE/iX systemsthe limit is 1024.

Exclusive access denied to file

"dbnameFX.group.account”; Statistics for this

logfile not stored, run again as CREATOR of "dbname"
In the statistics option a user has attempted to update or create the History file. Only the creator is
allowed to do this. Again, this message should never occur but if it does contact Open Seas with
details of the user and creator and group.

Incorrect Password (  please re-enter.
A database password must be entered to open the database at the start of ANALY ZE. If this
password isincorrect then this message is displayed. Smply re-enter the password.

Also, some logging processes have passwords allocated to them and this password is stored in the
root file of the database (via DBUTIL). In this case ANALY ZE will ask for the password and the
user must enter this before gaining access to the log files. If the password is incorrect this message
will be displayed.

Unrecoverable error encountered in Job Mode, program terminated.
An error has occurred in ajob filein entering a selection criterion or menu choice. If the program
was running as an interactive process the user will smply be re-prompted for avalid entry.
However, if this occursin job mode the program has no option but to terminate.

Continuation logfile not found in Job Mode, selection terminated.
Continuation logfiles are automatically detected and opened by ANALY ZE. However, if one of
thefilesin a set cannot be opened (such asit being missing for example) then in an interactive
session the user will be prompted for the name of the continuation logfile. In job mode, however,
the program has no-one to ask and so terminates.
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Database namein history file does not match, no update done.
The history file created by ANALY ZE contains the fully qualified name of the database. Thisis
checked against the name of the currently opened database before an update can be done. The
above message indicates a mis-match. Check that thisfileisavalid ANALY ZE history file( if
not, purge thefile and re-run the statistics as the creator.

5.9 STARTING ANALYSIS IN MIDDLE

It is not normally possible to run ANALY ZE on only part of the log file sequence, i.e. all log filesin a set
must be present and the name of the log file supplied to ANALY ZE must be the first one in the sequence.
This is necessary because information concerning part of a transaction may reside in a previous log file.
However if you set JCW FXANALOL to one, you can start the analysis on a later log file. In this case any
transactions commenced in the current or later log files will be included in the analysis, otherwise the
transactions will beignored.
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SECTION 6C CAPACITY FUNCTION

The purpose of this module is to allow capacity changes to be made to sets with maximum convenience
and speed.

Requi rements & Pre-conditions:
. Ensure that a back-up copy of the database is avail able.
The user nust be | ogged on as the database creator.
Excl usi ve access to the database (node 3) is required.
MPE read, wite, and save access to both the |og-on group and the group in which
the database resides is required.

For a smple capacity change the following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 5 from the menu.

| Dat abase nane >>

Enter the name of the database in which the set capacity changeis required. The user must be the creator of
the database and the software requires exclusive access to the database (except when setting up ajobfile).

| Set nane >>

Enter the name of the set for which the capacity is to be changed.

Nurmber of entries is nnnnn
ad capacity is nnnnn (nn%full)

The program reports the existing capacity, the number of entries present in the dataset and the percentage
full.

Prime nunbers are no better than others but ODD
nunbers are safer than EVEN

For master sets, the user is reminded that prime numbers are not considered useful for selecting suitable
capacities (irrespective of recommendations from other sources to that effect), but that ODD numbers will
avoid possible inefficiencies associated with capacities equal to powers of 2.

| Enter new capacity (or change % (or valid formula to give capacity)>>

Enter the new desired capacity. This may be done either by entering a specific number (e.g. 12300), as a
percentage change up or down (e.g. 10%, +10%, or -10%), or as a formula (e.g. HWM * 2). See the
Section entitled "Automatic Capacity Management” for the possible types of formula and the syntax
required.

Capacity (detail sets are blocked-up) will be changed to nnnn (83%full)
or
Capacity will be changed to nnnnn (83%full)

Where a percentage change, or a formula, has been specified the user is informed of the new chosen
capacity. Detail set capacities are always rounded-up to a multiple of the blocking factor (i.e. blocked-up).

| Do you want to proceed ¢ Enter Y or N >>

The software asks for confirmation before physically making the change.
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| Set being processed.....

The required changes are currently being actioned.

Percent age of secondaries = 23%
<><><> CAPACI TY CHANGE COWPLETE <><><>

The required changes are confirmed to be complete.

The percentage of entries which are synonyms (or secondaries), as opposed to being placed in their
primary position, is quoted for information. Synonym percentages up to 30% are fairly normal.
Percentages above 40% might begin to raise efficiency concerns.

Note that FLEXIBASE will perform the capacity change by the fastest method compatible with the disc
resources available.

If there is insufficient free disc space (or the disc space is too fragmented) for FLEXIBASE to build its
work files on disc, the following steps are taken:

The operator isfirst informed of the exact disc space shortage and asked to either make some more space
available for are-try, or to permit the software to use a tape work file.

If atape work file is selected and the software writes the old data set to tape and purges the old set, but
there is still insufficient disc space to build the new set, then the operator is again informed of the space
shortage and asked to either make more space available for a re-try or to permit abandonment of the
capacity change. If abandonment is requested then the old set is recovered from the tapefile.

It is possible to avoid the operator interaction in these cases by setting a JCW named FLEXTARPE before
the run. If the JCW is assigned a value of zero then tape work files will never be used (in this case the
capacity change will be abandoned if insufficient disc space is present and the database will be |€eft intact).
Assigning a value of 1 to the JCW will invoke the use of tape work files (when necessary) without asking
permission of the operator.

THIRD PARTY INDEXES

If FLEXIBASE detects a TPl index on the dataset, then it will automatically call the appropriate
subroutines (either Omnidex or SUPERDEX) to rebuild the index. The following message will be
displayed:

Dat abase name >> sal es
TPl is enabled - calls will be nade as necessary to re-synchroni ze i ndexes

Calling TPl product to re-index set....
Re-i ndexi ng conpl eted OK

Should an error occur for any reason, or should the TPl product be unable to service the request, then
FLEXIBASE will warn you of the fact, as follows:

Calling TPl product to re-index set....
Error in re-indexing set - User attention required -1

Y ou should then use the indexing tool directly to resynchronize the indexes, after the FLEXIBASE run has
compl eted.

To disable the calls to the third party product because the version is inappropriate or for some other reason,
set the following JCW before the run:

| : SETICW FXNOTPI =1
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Note that automatic reindexing will only be available if the database has been enabled for TPl in DBUTIL.

Note that reindexing will only be necessary if the capacity is changed such that it falls below the existing
High Water Mark.

B-TREE INDEX
Where a master with a B-Treeindex is having its capacity increased, the following message will show:

| Re-Bui | ding B-Tree to new size.....
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SECTION 7C AUTOMATIC CAPACITY FUNCTION

In addition to the Capacity Change facility described in section 6, the FLEXIBASE software also contains
an automatic capacity management function. The purpose of this function is to allow capacities of sets to
be automatically monitored and changed when necessary according to parameters initialy set by the user.
The parameters can be simple percentages of the set capacity or a complex formula. The normal procedure
would be to run this function to build a job file containing the parameters, and then stream the job on a
regular basis (e.g. daily or weekly). The job file can control some or al sets in one or more databases.
Alternatively separate job files can control different groups of setsin one database.

Requi rements & Pre-conditions:
. Ensure that a back-up copy of the database is avail able.
The user nust be | ogged on as the database creator.
Excl usi ve access to the database (node 3) is required.
MPE read, wite, and save access to both the |og-on group and the group in which
the database resides is required.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 6 from the menu.

| Dat abase nane >>

Enter the name of the database in which the capacity management is required. The user must be the creator
of the database and the software requires exclusive access to the database (except when setting up a job
file).

| Set nane (or @ @ @ @) >>

Enter an individual dataset name, or @ for ALL sets, or @M for al Manual Master sets, or @D for all
Detail sets, or @A for all Automatic Master sets.

| NCREASE CAPACI TY TRI GGER: Enter MAX % FULL
allowed (or M N CAPACITY formula) >>

Enter either the maximum percentage full to be tolerated for the specified sets before the capacity is to be
increased, e.g. 80% (the figure entered must be in the range 50 to 99%); or enter a formula which expresses
the minimum capacity allowed. If the set has a capacity lower than the specified minimum capacity, then
the capacity will beincreased. See the end of this section for the valid syntax for the entry of a formula.

| TARGET | F CHANG NG Enter TARGET % FULL (or NEW CAPACITY formula) >>

When a set capacity is increased, or decreased, it is done so as to make the set percentage full or new
capacity equal to this target. If a percentage is entered, it must be less than the previoudy entered
INCREASE CAPACITY TRIGGER figure.

DECREASE CAPACI TY TRIGGER Enter M N % FULL
al l owed (or MAX CAPACITY formula) >>

Enter either the minimum percentage full to be tolerated for the specified sets before the capacity is to be
decreased, e.g. 40% (the figure must be less than the target percentage, and the minimum is effectively
disabled if zero is entered); or enter a formula which expresses the maximum capacity allowed. If the set
has a higher capacity than that specified, then the capacity will be decreased. See the end of this Section for
the valid syntax for the entry of aformula.

Explanation and Notes on the above three prompts:
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If you simply want to keep the percentage full of the set within a given range, say 50% to 85% full, then
just enter three percentage numbers, in descending order, in response to the three prompts, e.g. 85%, 70%,
50%. The result will be that as soon as the percentage full goes outside those limits, that is above 85% or
bel ow 50%, then the next Automatic Capacity Run will change the capacity back to the middle figurei.e.
70% in thisexample.

The above is the straightforward way of maintaining capacities for most cases. In some instances however,
because of particular circumstances, it may be appropriate to use the more sophisticated and flexible
method of capacity formulas.

For example:
a) If you wanted to control the capacity by number, rather than by percentage, you could enter
ENT+1000, ENT+3000, ENT+5000

In this casg, if the capacity became less than 1000 over the number of entries, or more than 5000
over the number of entries, then the capacity would be changed back to the number of entries plus
3000.

b) Suppose you have a detail set to which are added a large number of entries during the day, but
from which most of the entries are processed and deleted by the evening. It would not be possible
to control the capacity of the set using percentages full, since the set is fairly empty when the
Automatic Capacity Changeis run. However, the High Water Mark "remembers’ the maximum
number of entries which the set has contained, and can therefore be used to contraol the capacity.

E.g. HWM* 1.25, HWM* 1.5, HWM* 2
In this casg, if the High Water Mark ever changes such that the capacity is less than oneand a

quarter times the HWM, or more than twice the HWM, then the capacity would be changed back
to one and a half times the HWM.

¢) Perhapsin a sales analysis system, a set will contain one entry for each product for each month,
building up as the year progresses.

If we use
ENT(PRODUCTS)*MON, ENT(PRODUCTS)*MON, ENT(PRODUCTS)*MON

then the Automatic Capacity Run will always adjust the capacity of the product analysis set to the
appropriate figure, i.e. the number of entries in the products set multiplied by the month number.

Seethe end of this section for full details of the syntax rules and operands which can be used in formulas.

After the above prompts for the capacity change parameters, FLEXIBASE reviews the set entries, and the
capacity change function isinvoked when required if running in sesson mode. Setsthat have the capacities
changed will be listed.

If you are short of disc space or wish to control use of tape work files then refer to the notes in the Section
entitled "Capacity Function" for more information.

Note: A Job Control Word (JCW) named FLEXAUTO is set with a value of 1 if any sets actually have
capacity changes actioned in the run, else it is not set. This enables the user to take different actionsin a
jobstream (e.g. DELETE STDLIST or TELL OPERATOR) depending on whether or not capacity changes
have actually taken place.
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SYNTAX RULES FOR CAPACITY FORMULAE

The algebraic operators of +, -, *, and / for add, subtract, multiply and divide respectively, are alowed on
the following types of operands:

ENT( set nane) means the number of entriesin the named set.
CAP( set namne) means the capacity of the named set.
HWM set nane) means the High Water Mark of the named set.

9999. 99 means anumeric literal.
MON means the current month number from the system date.
JCW means the value of the FXCAPJCW Job Control Word.

The use of ENT, CAP or HWM without a set name in brackets afterwards implies the current set. Spaces
within the formula are ignored. Algebraic brackets and commas within numbers are not allowed. The High
Water Mark (HWM) of a master set is considered to be the same as its capacity. The percent sign is not
allowed within a formula (although a percentage is a valid alternative to a formula, when it represents the
percentage set full). The three responses to the prompts for INCREASE, TARGET and DECREASE can
be a mixture of percentages and formulae.

Examples of valid entries are;

>> ENT( TRANSACTI ONS) * 2

>> CAP * 1.25

>> HW + 1000

>> ENT(PRODUCTS) * 1.2 + ENT(AGENTS) * 1.25 + 3000
>> CAP(CUSTOMERS) - 5000 + ENT(MARKETS) / 2

>> 25010

>> ENT(EMPLOYEES) * MON + 50

>> ENT + JCW

HIGH WATER MARK

The High Water Mark of a detail set is the maximum number of entries that the set has ever contained
since it was created (or since the last REPACK or TRANSMUTE run on it). It is equal to the current
number of entries plus the current number of deleted entries (the latter can be obtained from the
DIAGNOSE statistics). A warning isissued if the capacity is to be reduced below this mark since the run
timewill belonger in that case.

THIRD PARTY INDEXES

If FLEXIBASE detects a TPl index on the dataset, then it will automatically call the appropriate
subroutines (either Omnidex or SUPERDEX) to rebuild the index. The following message will be
displayed:

Dat abase nanme >> sal es
TPl is enabled - calls will be nade as necessary to re-synchroni ze indexes

Calling TPl product to re-index set....
Re-i ndexi ng conpl eted OK

Should an error occur for any reason, or should the TPl product be unable to service the request, then
FLEXIBASE will warn you of the fact, as follows:

Calling TPl product to re-index set....
Error in re-indexing set - User attention required -1
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Y ou should then use the indexing tool directly to resynchronize the indexes, after the FLEXIBASE run has
compl eted.

To disable the calls to the third party product because the version is inappropriate or for some other reason,
set the following JCW before the run:

| : SETICW FXNOTPI =1

Note that automatic reindexing will only be available if the database has been enabled for TPl in DBUTIL.

Note that reindexing will only be necessary if the capacity is changed such that it falls below the existing
High Water Mark.

B-TREE INDEX

Where a master with a B-Treeindex is having its capacity increased, the following message will show:

| Re-Bui l ding B-Tree to new size.....

SUPPORT FOR CONTROL DATASETS

Many applications use one or several datasets with a capacity of one to hold single control records.
Because such datasets are by their nature 100% full, they would necessarily be updated by Automatic
Capacity Change. To avoid this happening, the Automatic Capacity function will not modify datasets with
a capacity of one. Should you need to modify one, use the CAPACITY function to increase the capacity
(see section on CAPACITY FUNCTION).
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SECTION 8(C REPACK FUNCTION

8.1 OVERVIEW

The purpose of this module is to resequence entries in a detail set so that the physical sequence of entries
corresponds to the logical sequence of entries. The result is increased performance when accessing the set
using chained access (DBGET mode 5) on the primary path, since each chain of entries can be retrieved
from disc with the minimum number of physical accessesto disc.

The resequencing is achieved by an algorithm which avoids the need to unload and reload the set. The
speed of resequencing is not affected by the presence of sorted paths, and is very efficient at dealing with
multiple paths. The REPACK run time is also very much reduced when the set is marginally messy, so
users are recommended to use the REPACK function on aregular basis.

Requi rements & Pre-conditions:
. Ensure that a backup copy of the database is avail able.
Excl usi ve access to the database is required.
The user nust be | ogged on as the database creator.
MPE read, wite and save access to the database group is required.

8.2 USER DIALOG
The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 7 from the menu.

| Dat abase nane >>

Enter the name of the database containing the set(s) to be repacked. The user must be the creator of the
database, and the software requires exclusive access to the database (except when setting up ajob file).

|Set name (or @for all sets) >>

Enter the name of the detail set to be repacked, or enter @ to repack all detail setsin the database.

The follow ng Disc Wrkspace is Required to REPACK by :

the FASTEST nethod (ON DI SC) 78260 sectors(19.1 Megabytes)
the FAST net hod (USI NG TAPE) 6193 sectors( 1.5 Megabytes)
the SLONER net hod (USI NG TAPE) 0 sectors( 0.0 Megabytes)

Assessing currently avail abl e discspace........

Proceedi ng NOWwoul d be by the FASTEST nethod (ON DI SC)

Do you want to proceed - Enter Y or N >>

The software calculates the disc workspace required to perform the REPACK on this set by each of the
algorithms available and quotes the figures calculated. It then assesses how much disc workspace is
currently available, in order to inform the user which algorithm would be invoked if the run proceeds at
this time. (See the discussion of the algorithms later in this section). Finaly the software asks for
confirmation before proceeding to make the physical reorganisation.

EMPLOYEES set bei ng processed.....

<><><> SET HAS BEEN REPACKED <><><>
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This message confirms successful completion of the operation.

8.3 REPACK ALGORITHMS

The fastest method of REPACKING, and therefore, in throughput terms the most desirable method,
reguires an amount of disc workspace averaging 1.1 timesthe size of the set. If this amount of disc space is
readily available then the software can proceed using the fastest method.

For very large sets however, or in cases where free disc space is at a premium, then it is possible for the
software to employ a different method which uses a TAPE device for most, but not all, of its workspace.
Using this method the amount of disc space required is reduced to an average of 10% of that required for
the fastest method, but the run-time is increased by about 40%. (The exact disc requirement and run time
differences depend on the number of paths into the detail set). Thus this method isinvaluable for large sets,
or in situations of disc space shortage, since it enables the sets to be REPACKED, which otherwise might
not be possible, but with only a modest run-time premium.

Finally, in situations of dire disc space shortage, the software can revert to a dower algorithm employing
an unload and reload of the entries via TAPE. This method requires virtually no disc work space, but the
run-time is significantly greater than the above two methods. It is likely that this method will be used only
rarely.

The above combination of three methods depending on available free disc space thus gives the user the
best possible combination of speed and capahility. The software itsalf will automatically choose the fastest
method commensurate with the disc space available at the time of the run, though the user is informed of
space requirements and the method chosen before being asked to confirm that the run can proceed.

The following are figures from actual test runs:

SET with 1 path | FASTEST method (ON DI SC)
FAST net hod (USI NG TAPE)

SLOMER et hod (US| NG TAPE)

DI SC REQUI RED

RUN- TI ME

16765 sectors
31 sectors
0 sectors

650 seconds
939 seconds
7802 seconds

SET with 2 paths | FASTEST method (ON DI SC)
FAST nethod (USI NG TAPE)

SLOVER net hod (USI NG TAPE

20325 sectors
1281 sectors
0 sectors

669 seconds
1070 seconds
2503 seconds

SET with 3 paths | FASTEST method (ON DI SC)
FAST nethod (USI NG TAPE)

SLOMER et hod (US| NG TAPE)

35465 sectors
10603 sectors
0 sectors

2986 seconds
3294 seconds
18047 seconds

8.4 TAPE HANDLING

If the user wishes to change the default of "TAPE" to another seria device, e.g. cartridge tape, then afile
equation should be entered preceding the RUN command, which equates the file name FXUNLOAD to the
selected device. e.g. :FILE FXUNLOAD;DEV=CTAPE

Normally, if the software requires to use TAPE then the operator console will be informed and asked to
confirm whether to proceed using TAPE or whether to perform a safe abort leaving the set in question
untouched. This operator decision can be pre-empted by setting a JCW named FLEXTAPE prior to the
RUN command.

: SETICW FLEXTAPE=0 This will prevent tape being used. If insufficient disc workspace is

available for the FASTEST method then the REPACK will not be
performed.
: SETICW FLEXTAPE=1 Thiswill alow the software to proceed to use TAPE (if it is required)
without permission of the operator. This will only be useful in an
unattended situation if ared is left on-line, and one red is sufficient
for the run. (The number of redls required is roughly equivalent to that
required for a STORE of the set.)
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8.5 OTHER POINTS

Note that the original chronological sequence of all paths is maintained during a REPACK run by both the
FASTEST method (ON DISC) and by the FAST method (USING TAPE) and by the SLOWER method
(USING TAPE). i.e. theentries remain logically (though not physically) in the same sequence as they were
added to the set. Thisisimportant to some applications e.g. HPDESK.

Users of MPE/iX systems REPACKing large sets which exceed twice the main memory size, can gain a
performance improvement by setting a JCW prior to the set being repacked which changes /O
optimisation :SETJCW FXBIGSET=1. Whilst the setting of this JCW can reduce run-times on very large
sets by up to 25%, it should not be set during smaller set REPACKS since it will degrade performance by a
corresponding amount.

8.6 THIRD PARTY INDEXES

If FLEXIBASE detects a TPl index on the dataset, then it will automatically call the appropriate
subroutines (either Omnidex or SUPERDEX) to rebuild the index. The following message will be

displayed:
Dat abase nanme >> sal es
TPl is enabled - calls will be nade as necessary to re-synchroni ze i ndexes

Calling TPl product to re-index set....
Re-i ndexi ng conpl eted OK

Should an error occur for any reason, or should the TPl product be unable to service the request, then
FLEXIBASE will warn you of the fact, as follows:

Calling TPl product to re-index set....
Error in re-indexing set - User attention required -1

Y ou should then use the indexing tool directly to resynchronize the indexes, after the FLEXIBASE run has
compl eted.

To disable the calls to the third party product because the version is inappropriate or for some other reason,
set the following JCW before the run:

| : SETICW FXNOTPI =1

Note that automatic reindexing will only be available if the database has been enabled for TPl in DBUTIL.
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SECTION 9C REPAIR FUNCTION

The purpose of this module is to ensure correct chaining of all entriesin a detail dataset, so that DBGET
modes 5 and 6 will function correctly. This module is only used if a broken chain has resulted from an
untimely abort of database processing, e.g. because of a system failure or similar problem, and will
normally have been diagnosed by an IMAGE error message or by running such programs as DBCHECK or
DIAGNOSE. This module will function correctly whether or not any broken chains are actually present so
it can be used as a precautionary measure when the chaining is merely suspect.

The rechaining is achieved by unloading (in serial sequence) all entries from the specified set to a serial
file (disc or tape), erasing the set, and then reloading all entries back into the set. The user smply initiates
the run and all three phases are then automatically performed.

Requi rements & Pre-conditions:
. Ensure that a backup copy of the database is avail able.
Excl usi ve access to the database is required.
The user nust be | ogged on as the database creator.
MPE read, wite, and save access to the database group is required.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 8 from the menu.

| Dat abase nane >>

Enter the name of the database containing the set to be repaired. The user must be the creator of the
database, and the software requires exclusive access to the database (except when setting up ajob file).

| Set nane >>

Enter the name of the set to be repaired.

| <><><> REPAI RS ARE COVPLETED <><><>

This message confirms successful completion of the operation.

The software will attempt to create a file on disc sufficient to contain all the unloaded entries. If disc space
isnot available then the software will open afile on device"TAPE" and request a volume be mounted.

If the user wishes to change the default of "TAPE" to another serial device, eg. cartridge tape, then afile
equation should be entered preceeding the FLEXIBASE run command which equates the file name
FXUNLOAD to the selected device, eg. :FILE FXUNLOAD;DEV=CTAPE.

If the user, for reasons of disc space management, does not want the software to build a disc file, then disc
availability should be restricted by use of the "ALTGROUP;FILES=" command until the first volume has
been requested.

Third Party Indexes

If FLEXIBASE detects a TPl index on the dataset, then it will automatically call the appropriate
subroutines (either Omnidex or SUPERDEX) to rebuild the index. The following message will be
displayed:

| Dat abase nane >> sal es
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TPl is enabled - calls will be nade as necessary to re-synchroni ze indexes

Calling TPl product to re-index set....
Re-i ndexi ng conpl eted OK

Should an error occur for any reason, or should the TPl product be unable to service the request, then
FLEXIBASE will warn you of the fact, as follows:

Calling TPl product to re-index set....
Error in re-indexing set - User attention required -1

Y ou should then use the indexing tool directly to resynchronize the indexes, after the FLEXIBASE run has
compl eted.

To disable the calls to the third party product because the version is inappropriate or for some other reason,
set the following JCW before the run:

| : SETICW FXNOTPI =1 |

Note that automatic reindexing will only be available if the database has been enabled for TPl in DBUTIL.
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SECTION 100 TRANSPOSE FUNCTION

The purpose of this module is to allow values of data-items to be globally changed throughout a database.
The changes can be effected whether the item occurs as a search-item, sort-item or ordinary item, or a
mixture of all threein different datasets.

For example: Suppose a database contains a master set of CUSTOMERS of which the search-item is
CUSTOMER CODE. A detail set of TRANSACTIONS is chained to the CUSTOMERS set by that search-
item. If the CUSTOMER CODE is required to be amended then TRANSPOSE can amend the value of the
single master entry and all itsrelated detail entriesin one operation. Amends of search-items and sort-items
are not possible using QUERY, so the general procedures of TRANSPOSE can save the need to write one-
off programsto effect difficult or wide-ranging amendments.

TRANSPOSE is designed to efficiently process multiple values for multiple data-items in one pass of each
set where a serial updateis required, though direct and chained-access are used wherever possible.

Requi rements & Pre-conditions:
Ensure that a backup copy of the database is avail able.
Excl usi ve access to the database is required.
The user nust be | ogged-on as the database creator.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 9 from the menu.

| Dat abase nane >>

Enter the name of the database in which the amendments are to be made. The user must be the CREATOR
of the database, and the software requires exclusive access to the database (except when setting up a job
file).

If new search-item val ue already exists in master
set, should detail chains be MERGED under the
existing master entry (Y/N) >>

Normally if the user enters a new data-value for a search-item which already exists, then a "Duplicate
value' error message is emitted at the time of data-entry, and that amendment will be ignored. Thiswill be
the caseif the user enters "N" at this point.

If however it isrequired to delete the old data-value entry, and merge all its dependant detail chains under
the existing new data-value entry, then the user should enter "Y" at this point to trigger this "MERGE"
mode of operation.

| Do you want to I NCLUDE ONLY certain sets in serial searches (Y/N >>

If the user does not wish to limit the processing to certain sets only then enter "N" at this point. If however
the user enters "Y" at this point then the following repeated prompt will alow specification of which sets
are to be INCLUDED in the serial reading process. (Note that TRANSPOSE will in any case always read
master sets and dependant detail chains in which the item to be amended is a search-item - this being the
critical but least time-consuming aspect of modification. The restriction of the scope of amendment is only
applied to sets which contain the item not as a search-item.)

| Setnane to be INCLUDED in serial search [press return to end] >>

Enter the set-name of each set which is to be INCLUDED in the scope of amendments. After all relevant
set-names have been entered then just pressreturn to terminate the list.
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| Do you want to EXCLUDE certain sets fromthe serial searches (YN >>

If the user does not wish to exclude certain sets from the processing then enter "N" at this point. If however
the user enters "Y" at this point then the following repeated prompt will alow specification of which sets
are to be EXCLUDED from the serial reading process. (Note that TRANSPOSE will in any case aways
read master sets and dependant detail chains in which the item to be amended is a search-item - this being
the critical but least time consuming aspect of modification. The restriction of the scope of amendment is
only applied to sets which contain the item not as a search-item.)

| Setnane to be EXCLUDED from serial search [press return to end] >>

Enter the set-name of each set which is to be EXCLUDED from the scope of amendments. After all
relevant set-names have been entered then just press return to terminate thelist.

| Dat a-i tem name >>

Enter the name of a data-item which is to have values amended (or just press return to end the input of
items and values.) The data-item may be of any data-type or length. A subitem of a data-item may be
indicated by including itsindex in square brackets after the name e.g. SALES-MONTH][4] . If you omit the
index from an item which contains sub-items, then the first sub-item is assumed as defaullt.

| O d data value >>

Enter the value of data which, if it occurs in the above data-item, is to be amended. The data is
automatically validated to be of an appropriate type and length for the data-item. Character-fields are
automatically padded with spaces to the maximum length. A maximum of 60 characters may be entered.
(Or just pressreturn to terminate the entry of pairs of data-values for this data-item.)

Leading spaces will be stripped unless the data value is enclosed in quotes (either double or single quotes).
A data value which is enclosed within quotes may itself contain quotes.

| New data val ue >>

Enter the value of data to which the above old data-value is to be amended. The data is automatically
validated to be of an appropriate type and length for the data-item. Character-fields are automatically
padded with spaces to the maximum length. A maximum of 60 characters may be entered. (Or just press
return to cancel this pair of old and new data-values.)

Leading spaces will be stripped unless the data value is enclosed in quotes (either double or single quotes).
A data value which is enclosed within quotes may itself contain quotes.

The prompts for data-item names with pairs of associated values will be repeated until the user answers the
data-item prompt by pressing return. At this point the software will ask for confirmation before making any
physical modification to the database.

| Do you want to proceed - Enter Y or N >>

Answer "Y" to carry out modifications. If you answer "N" the database will remain in itsorigina state.

Exanpl e Run Report:

Set Item Arends O d Data New Dat a

CUSTOMERS ACCOUNT- CODE 1 SMTH ABC CORP
TRANSACTI ONS 13
SALES- ANALYSI S 22

CUSTOMERS 1 PQY CORP ACME
TRANSACTI ONS 3
SALES- ANALYSI S 45

Serial read of PRODUCT- ANALYSI S 37% Conpl et e

PRODUCT- ANALYSI S ACCOUNT- CODE 572 SM TH ABC CORP
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| 39 PQY CORP ACME

All amendments are reported. The first block above shows the ACCOUNT-CODE search-item in the
CUSTOMERS set being amended for two values (SMITH & PQY CORP), and in each case chains of
entries in the detail sets TRANSACTIONS and SALES-ANALY SIS aso being updated. The indentation
of the latter two set names indicates that they are detail sets connected by paths. Thisis followed by a serial
read of set PRODUCT-ANALY SIS with progress reporting, to find values of ACCOUNT-CODE (which
isnot a search-item in that set).

| <><><><> ALL AMENDMVENTS COVPLETED <><><><>

This message confirms successful completion of al amendments.

ITEMS of DATA-TYPE P in TRANSPOSE

If the name of a data-item is entered which has a data-type of P, then an additional question is asked by the
software:

Data-type P : formatted for Unsigned COBOL, Signed COBOL, or RPG ?

Enter U S or R >>

Positive Signed values from COBOL are stored in a subtly different bit pattern than those from other
language sources. (Turbolmage Reference Manual 3-7) The user response is used, if necessary, to identify
the appropriate bit pattern on reading, and to format correctly when writing. The question is asked only on
thefirst user reference to a P-type item, and the response is applied to all P-typeitemsin that run.
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SECTION 11 CREATE FUNCTION

11.1 PURPOSE AND USER DIALOG

The CREATE function can be used to create a new, cut-down version of a database. It copies a database
but sdlects a limited number of records. Records can be selected on a random basis (e.g. 20% of all
records) or on the basis of specific item values (or range of values).

All associated records in other data sets can be copied so that the new data base can be alogical subset of
the old one. This function is particularly useful for creating small test databases but it also has other
applications in the manipulation of operational databases.

The new database is created in the log-on group during therun, if it does not already exist (see below). The
user must have the appropriate access to the group and account of the main source database to be able to
DBOPEN the database for read access. The newly created sample database will have al flags (logging
etc.) set to their defaults. Remote databases can also be sampled from, but in this case direct access to the
sourceroot fileis not possible and so passwords and read/write lists are set to default values.

The primary purpose of the CREATE module is to create small sample test databases. By enabling
sampling of all logically connected entries a consistent subset of data entries can be created. Such a subset
could provide test data for program development in a very short time. Such sampling can be done while
other users are accessing the source database and so test data can be created as and when required. The
facility for consistent subsets of data also enables the application of creating logical sub-databases. For
example, if an accounts database contains data for more than one company it may be possible to identify
only those entries relating to one of the companies and sdlect them into another, smaller, database.

Requi rements & Pre-conditions:
The user nust be able to open the source database in npde 5 or 6.
The user nust supply a password which gives conplete read access to ALL sets and
itens in the source database.
The user nust have read, wite, and save access to the |log-on group, or to the
group in which the destination database resides.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 10 from the menu.

Do you want to run Interactively now or create a streamed Job file?
Enter | or J >>

The actual creation of the sample database can either be performed in sesson mode or defined and run as a
job.

| Sour ce Dat abase Nane >>

Enter the name of any existing database from which you wish to transport entries into the Sample
Database. The Database Name may be fully qualified and you must supply a password which will give
complete read access to all parts of the source database. File equations and remote databases are allowed.
Note that CREATE will fully qualify the source database name before attempting to open it, thus if afile
equation isrequired it must relate to the fully qualified database name. For example, if the program is run
while the user is logged into the PUB group of the HQ account and the source database name TESTDB is
entered then CREATE will open the database TESTDB.PUB.HQ. If the user back-references this to
another database he must enter the file equation :FILE TESTDB.PUB.HQ=<<other database name>>.
Note: As long as the file name on the left hand side of the file equation is fully qualified, it can be any
valid MPE file name (e.g. X.Y.Z or DB.GROUP.ACCT).
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| Password >>

Enter relevant password. If the source database is a remote database then this password will be the only
known password from the source database, all otherswill be defaulted. Thus, this password must give full
read access to the entire source database. In any event the password should give read access to all of the
source database to enable complete copying of entries, to enable the correct set capacities to be used and to
avoid inexact copying of the source database.

| Desti nati on Database Nanme >>

Enter a valid database name for the new Destination Sample Database. This database will be created as an
exact copy of the Source database but with reduced Capacities (except in the case of a remote source
database - see above), and will be created in the logon group (the database name may not be qualified).
This database may already exist (in the case where a previous CREATE run was performed for example).
However, if the database already exists then unless the structures of the source and destination bases are
completely identical the software will give unpredictable results and may abort.

| Enter Capacity Percentage or Formula >>

Enter the percentage of the Source Database Set Capacities to be used in the Destination Sample Database.
This may be expressed as a percentage of the Source Capacities or as a percentage of the number of entries
in the Source Database. Specifying a number on it's own instructs CREATE to calculate the Destination
Database's Capacities as a percentage of the Source Database's Capacities. Thus, entering 10 will cause the
Destination Capacities to be one tenth (10%) of the Source Capacities. The value entered must be greater
than zero and less than or equal to 100. To use the Source Database's entry counts as the basis for the
calculation enter "ENT*" followed by the percentage required. Thus, entering ENT* 10 instructs CREATE
to calculate the Destination Database's Capacities as 10% of the Source Database's Entry Counts. The
value entered must be greater than zero and less than or equal to 200. In this way the Destination Database
may be created with Capacities up to twice that of the number of entriesin the Source Database.

Having specified the overall capacity percentage the newly-cal culated capacities of the sample database are
now displayed. Individual set's capacities may be altered as required. Thus you may override the
automatic calculations if required.

The Sanpl e Database will have the foll owi ng Capacities:

Dat aset Name Type Capacity Dat aset Nane Type Capacity
CLOCK- NOS A 157 DEPARTMENTS M 23
BANKS M 37 DUMWY M 1
EMP- DATA M 157

Do you want to amend any of these Capacities (Enter Y or N >>

Enter Y to amend individual sets capacities by specifying the required capacities.

| Dat aset Nane to anmend >>

Enter the dataset name whaose capacity you wish to modify from the value displayed above.

| Capacity Requested >>

Enter the requested capacity for this set, e.g. 127.

| Creating Sanpl e Database.. ... (please wait).....

If in session mode then the new sample database will be created at this point. In job mode the database is
not created and any future validation is done against the Source Database. If the Source database is |ocated
on aremote machine then at this point the following lines are displayed on $STDLIST:

N. B As SOURCE DATABASE i s REMOTE, default passwords of 5 READER & 10 <<pass>>
--- and default read/wite lists (5/10) will be inserted in the sanpl e database.
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In the case of a remote source database, passwords are not available and thus the item and set read/write
lists are set to defaults of (5/10). Password level 5 is defaulted to the password READER, and password
level 10 is set to the password used to open the source database previoudly. If the remote source database
was opened with the";" password then a password 10 WRITER is used.

In order for CREATE to navigate through the database structure when copying entries it also temporarily
changes al Automatic Master Sets in the destination database into Manual Master Sets. At the end of the
run they are reset back to Automatics. The user should NOT, however, break and abort a CREATE run as
the Automatic sets will not have been changed back to Manuals. Thisis very important.

| Copy by Item Values or by Random Sel ection (Enter V or S) >>

Having created the Sample Database there are two ways of transporting entries across from the Source
Database:

1 All entries related to specific data-item values in a specified set can be sdected (i.e. al entries in
that set plus entries in other sets associated by paths to that set and their associated chain heads or detail
chains).

2. Randomly fill master sets up to 85% full, and attempt to fill detail sets only where chain heads exist.

Of the two methods 1 will result in a much more consistent Sample Database than 2 because logically
connected entries can be transported across, as can subsets of data. Method 2 will not guarantee
consistency, but gives afast, general and random filling of the database.

Enter V to transport entries across according to particular data-item values.

Enter Sto randomly select entries from the Source Database.

11.2 COPYING BY VALUE

This option allows you to transfer individual entries across from the Source Database to the Sample
Database. Specify a "key" dataset and particular values of any item in that set and the matching entries will
be transported across, along with as many associated detail/master entries as possible. Up to three data-
item value conditions may be entered, and the wildcard character "@" may be used to refine those entries
to be transported.

It isimportant to understand the process which CREATE usesto transport entries across. Starting with the
"key" dataset specified CREATE will identify the entry or entries in that set matching the data-item value
conditions entered. If this sat is a detail set then CREATE will have to aso transport entries in those
master sets which have paths into the detail set (to provide the correct chain heads). These master sets may
have other detail sets associated with them by paths - the entries in these detail sets for the relevant values
will also be transported. These details may themsalves require master set entries to be transported to
provide chain heads, and so the whole process repesats itsdf until all paths are exhausted, or sets fill up.
Provided the Destination Set capacities are large enough ALL logically connected data set entries will be
transported across. There is no practical limit to the number of sets involved, nor the number of entries
copied.

Thedialog isasfollows:

| Dataset Name >>

Enter the name of any of the Datasets in the Source Database from which you want to transport entries
with matching data-item values. Any Manual Master, Automatic Master or Detail Sets associated to this set
by paths will have their associated chains or chain heads transported also (along with their associated
entries). Any set may be specified, even Automatic Masters (as these are temporarily modifed to become
Manual Masters for the purposes of the CREATE run). The set should be selected carefully so as to ensure
as complete sampling as possible.
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| Enter Data Value Condition(s) >>

The user may now specify up to three data item value conditions which will be used to select matching
data set entries. Each condition is composed of a data item name, arelational operator and a value. If more
than one condition is entered then they must be separated by an "AND" or an "OR".

Thus, the general syntax can be represented as follows:

ITEM RELOP VALUE
[AND/OR ITEM RELOP VALUE
[AND/OR ITEM RELOP VALUE]]

where:

ITEMNAME represents the name of any of the Data-items in the specified dataset, and may include the
specification of a specific sub item number (enclosed by parentheses).

RELOP is one of the allowed relational operators">", "<", "=", "<>" ">=" or "<=". Spaces may be entered
around relational operators, but are not mandatory and are ignored.

VALUE is areevant data item value for the specified data item. The wildcard character "@" may be used
to specify ranges of values.

AND/OR is either the words AND or OR. These are mandatory if more than one condition is entered.

For example, to select al entries which have a data value of 20000 for the ACCOUNT-NO item in the
specified set (assuming ACCOUNT-NO to be avalid item within the specified set) the user would enter:

ACCOUNT- NO=20000

This may also be entered with spaces, eg ACCOUNT-NO = 20000; or with quotes, eg ACCOUNT-
NO="20000". The spaces and quotes are ignored, except in the instance when the quotes may be used to
specify preceeding spaces in a data item value. Thus, REFERENCE=" A" is different to
REFERENCE="A".

Selecting on multiple (up to three) data value conditions is a powerful way of refining the specific entries
required. Each condition must be separated by AND or OR, further expanding the possibilities.

Thus, to sample those entries with a market-code of IT and an industry-code of BRICK the user would
enter:

MARKET=I T AND | NDUSTRY=BRI CK

Note that the data item names, and AND/OR, may be in upper or lower case (or even a mixture of the two)
but the data item values must bein the appropriate case to be matched correctly.

The following are valid examples of data value conditions (assuming that the items specified exist in the
specified set:

NAME > "A" and NAME < "B"

AMOUNT >= 0 AND anmpbunt <= 200
COVPONENT(12) <>" "

MARKET=I T or Market =UK or narket="FR'
| NDUSTRY<>" SAN' AND | NDUSTRY>" REFR"
ADDRESS( 2) >XXXXXX

The wildcard character "@" may be used to further refine the selection criteria. Thus entering STOCK-
NO="PAP@" will select only entries with a STOCK-NO whose first three characters are PAP. Each of the
three potential conditions may include the wildcard character - but it may only be associated with the "="
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relational operator. Thus SUPPLIER > A@ isinvalid asit doesnot usethe"=" operator. Examplesof it's
valid use are:

SUPPLI ER=COVP@

ACCOUNT- NO = 2@ AND MARKET <> UK
BALANCE>0 or NAVE=I Cl @

DATE=@1

The software now attempts to transport entries from this set and any sets connected by paths to this set (and
any sets connected to them by paths, and so on). For example, suppose the requested set is a Manual
Master and one condition is entered (eg Search-Item=123456). This Master set has two Detail Sets, each of
which has one other Master Set (which are not connected to any other sets). The result would be: one entry
transported from the Manual Master Set (assuming the entry exists with the requested value); both Detail
Set chains for this Search Item value (if any, and as long as the Detail Sets do not become full); and any
entries in the other two Master Sets required to provide chain heads for the Detail Set chains. The output
would look like the following:

Copying entries by value.....

MASTER- 1 set copied ..... 1 entries ( 5% full)

MASTER- 2 set copied ..... 2 entries ( 7% full)

MASTER- 3 set copied ..... 5 entries ( 6% full)

DETAI L- 1 set copied ..... 15 entries ( 12% full)

DETAI L- 2 set copied ..... 55 entries ( 22% full)
11.3 PROGRESS REPORTING

In order to keep the user aware of how far through a sampling CREATE has processed it displays progress
messages on $STDLIST. These messages are to be used as approximate guides only asit is not possible to
accurately estimate the time required or number of entries which will be selected before they are actually
sampled. The name of either the specified data set, or one of it's associated detail sets, will be displayed
along with the number of entries which have been transported across for that set.

A percentage figure is shown which attempts to represent the percent complete for this dataset, but may not
always be accurate - they are meant as a guide only. These messages are displayed every 10 seconds
(unless specified otherwise - see Appendix J). In addition afile FXPROGRn (wheren isa single digit 1-9)
is created which contains the same information. Normally this file will be called FXPROGR1, but if
another user is already using CREATE or DIAGNOSE in the same logon group then the file will be
FXPROGR2 or 3 etc.

11.4 COPYING BY RANDOM SELECTION

This option allows you to transport randomly selected entries across from the Source Database to the
Sample Database. Specify a specific dataset, or @ to transport entries across from all sets. As many Master
entries as possible will be transported up to 85% of the capacity of the set in the Destination Database.
Detail Set Entrieswill only be transported if chain heads exist in their corresponding Master Sets (again up
to a maximum of approximately 85% of the Destination Set Capacity). For this option CREATE reverts
all Automatic masters to their native state, and thus these are transported automatically by virtue of their
detail sets being transported.

|Dataset Name or @for all Sets >>

Enter the set name of any Manual Master or Detail set in the Source Database from which you wish to
transport entries across into the Destination Sample Database. Enter @ to randomly select entries from all
master sets along with their associated detail chains.

The output will 1ook like the following:

| CLOCK- NOs set ( automatic naster
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DEPARTMENTS set copying ..... 13 entries ( 87% full)
BANKS set copying ..... 17 entries ( 86% full)
DUMWY set copying ..... 0 entries ( 0% full)

EMPLOYEES set copying ..... 71 entries ( 86%full)
LOCATI ONS set copying ..... 3 entries ( 57% full)

Progress messages are provided to indicate the progress of the sampling.

When no further copying of entries is required from this particular Source database (signified by pressing
return at the question "Copy by Item Values or Random Selection (Enter V or S) >>"), both Databases are
closed, Master Setsin the Destination Database revert to their native state and this function completes with

the message:

| <><><> SAMPLE EXTRACTI ON COVPLETED <><><>

A new Source Database is then prompted for enabling a completely new sampling procedure to begin.

11.5 ERROR AND WARNING MESSAGES

ERROR OPENING DATABASE
This message is followed by the error message returned by the DBERROR intrinsic which
explains why the database could not be opened.

ERROR - Invalid Database Name. Please re-enter
A database name cannot have more than a six character filename, and must start with aletter. The
Source database name may be qualified with group and account names, which in turn must be
valid.

ERROR - Extraction too complex for Classic HP and has been truncated
Programs running on an MPE/V machine, or in Compatibility Mode on an MPE/iX machine, are
limited in the data stack size available. FLEXIBASE can run out of data stack space in these
programsif it hasto navigate through along chain of associated data sets to extract data (i.e.
copying one detail set entry can cause a whole series of associated data entriesin different data
setsto be copied also). For CREATE the only solution if thisoccursisto try and start the extract
from a different data s&t, or run the program on an MPE/iX machine.

No such entry in database <<Source Database Name>>
When transporting entries across by item value you have specified a value in a particular set
which does not exist in the Source database.

<<Dataset Name>> set isfull - copying incomplete
When transporting entries across by item value or rangeit is possibleto fill up one of the
associated datasets. If this occurs the sampling will be incomplete (ie some associated entries will
not have been transported). The data transported is OK, smply incomplete. If a full subset of data
was required then the CREATE procedure should be done again specifying alarger capacity for
the dataset, or sets, concerned. A JCW is set when this condition occurs. The JCW nameis
SETFULL, and it contains the value 1 if any set in the create run fills up. This allows you to
detect this condition in a job stream.

IMAGE Error at line number nnnn

Dataset: <<sethame>> in Database: <<database name>>
An unexpected error has occurred while transporting data across. Should this message appear
contact Open Seaswith all the details (including $STDLISTs and any other relevant data).

File exists with the same name as the new root file
There exists afile on the system with the same name as that requested for the Sample Database
root file. Either choose another name, or purgethisfileif it is not needed.
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WARNING ( Dataset filename conflict, cannot create database
Although theroot file can be created there exists other file(s) with names the same as one or more
of the Sample Database Datasets, e.g. NEWPAY 03 etc. Either remove these files or choose
another name for the Sample Database.

Destination Database Name may not be qualified
The Sample Database will be created in the logon group and account only, and so the name may
not be qualified. If required, the Sample Database can be renamed upon completion using option
14 from the FLEXIBASE menu.

Entry with this key value already existsin <<sample database name>>
When copying entries by item value ths user cannot specify a particular dataitem valuein a
specific set whose entry has already been transported across.

Dataltemisnot in set
The requested Data item is not defined as bel onging to the specified Dataset.

Set does not exist in database
The requested Dataset is not defined as bel onging to the specified Database.

Dataitem is not in database
The regquested Data Item is not defined as bel onging to the specified Database.

Schema file XPRQDASC can not successfully be put through DBSCHEMA

With aremote source database, CREATE has to use a self-generated schema file XPRQDASC
which it then uses to create the destination database via use of DBSCHEMA.PUB.SYS. Any
errorsin this schema file will cause this message to appear. It represents an unexpected error and
should be reported to your local Open Sess office.

If an unexpected program error occurs, such as abounds error etc., the program will abort with
the following type of message:

<><><><><> Program Error Cccurred in Mdul e SAMPLEBYVALUE
IO

STRI NG | NDEX EXCEEDS CURRENT LENGTH ( PASCERR 651)
Pr ogram Modul e Tr ace:

OUTERBLOCK
SAMPLEBYVALUE

Stack Marker:
I ndex Regi ster 900000 (Deci nal 0)
Code Location %9©04550 (Deci nal 2408)
St at us 2960004 (Deci mal 24580)
Delta-Q 9900027 (Deci mal 23)

To report this fault please send the followi ng to Open Seas:

1) Current Schema File of Database,

2) This printout
OIS IS IIOIEIISIEIIS IO IO IEIEISIEISIE IS ISIEISIEISIEI>L
><>

Such an abort has hot been expected, and as such represents a problem either with the software or
database itsdlf. It will require further investigation, for which purpose the items listed above
should be sent to Open Sess.

[Invalid option] or [INVALID RESPONSE PLEASE RE-ENTER]
There are some questions where there is an allowable range of acceptable answers (e.g., V or S
for Value/Random Selection). If an invalid option has been entered this message is displayed and
the user must re-enter one of the allowed values.
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Error in << DB Call>> on Database "dname", Set Number "n"
CREATE uses many standard IMAGE calls when operating. Any error encountered in these calls
will result in this message (should never occur unless there is some problem with the database).
Contact Open Seasif thiserror occurs.

When specifying data value conditions a number of errors may occur. In each case CREATE will
display the error and attempt to locate the error on the input line by means of a"~" symbol
positioned under the offending portion. The following errors may be encountered:

[INVALID Condition - Sub Item is faulty]
The number entered in parentheses after the dataitem nameisinvalid (perhaps greater than the
maximum number of subitems.

[INVALID Condition - Relational Operator is Faulty]
Only therdational operators"=", ">", "<", "<>" ">=" or "<=" are allowed to follow the data item
name, and MUST preceed the item value.

[INVALID Condition - Item Valueis Faulty]
Perhaps a non-numeric value has been entered for a numeric item?

[INVALID Condition - Item Name is Faulty]
The specified item name does not exist in the specified data set.

[INVALID Condition - Wildcards may only be used with "="]
The wildcard character "@" may only be used in conjunction with the relational operator "=".

[INVALID Condition - An AND or an OR isincomplete]
A dataitem name, relational operator and val ue has been specified followed by an AND and an
OR. CREATE now expects another conditionsto follow. Alternatively the user has not entered
AND or OR correctly.

[INVALID Condition - A Maximum of 3 item conditions are allowed]
Three conditions only may be entered separated by AND/OR. When entering the capacity
percentage or formula the following error messages may be encountered:

[INVALID Formula- missing "*']
When specifying a multiple of the entry count the user MUST enter ENT followed by the
character "*" (indicating "multiplied by"), and then a number.

[INVALID Formula - percentage faulty]
The percentage entered MUST bein therange 1 to 100 for capacities. For entriesit must bein the
range 1 to 200.
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SECTION 12C UNLOAD FUNCTION

The purpose of this module is to alow the user to gain access to the data within a dataset outside of the
IMAGE environment e.g. for editing with EDITOR.

The selected dataset is serially unloaded to a "flat" MPE ASCII file. The unloaded record length will equal
the entry length and the number of records unloaded will equal the number of entries in the set. The
unloaded record will contain the data items in the same sequence and format as in the schema definition for
the set.

Requi rements & Pre-conditions:
Access to the database in Mode 5 or 6 is required.
The user nust be | ogged on as the database creator.
MPE read, wite, and save access to the database group is required.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 11 from the menu.

| Dat abase nane >>

Enter the name of the database containing the set to be unloaded. The user must be the creator of the
database, and the software requires exclusive access (except when setting up ajob file).

| Set nane >>

Enter the name of the set to be unloaded.

Do you want an unconditional |ock applied to the
set for the duration of the unload (if not, users
may add/delete entries)? Enter Y or N >>

Indicate whether a lock should be applied. Bear in mind that other users would experience a lock-out for
the duration of the run.

Note: The MPE data file is always built with space for 200 more entries than are in the set at the time of
building. This allows some entries to be added by other users during the unloading process without the
need for locking. Locking is therefore only necessary with long unloads of volatile sets or where a
logically-related set of entriesisrequired.

| Name for MPE data file >>

Enter the name which you require to be given to the data file. The file must not already exist. Sufficient
disc space must be available for thefile to be built.

Alternatively, the unload may be made to tape or other serial device by entering "TAPE" in place of a
filename,

If the user wishes to change the default of "DEV=TAPE" to another seria device e.g. cartridge tape, then a
file equation should be entered preceding the run which equates the filename FXUNLOAD to the sdlected
deviceeg. :FILE FXUNLOAD;DEV=CTAPE.

| <><><> SET HAS BEEN UNLOADED <><><>

This message confirms successful completion of the operation.
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SECTION 13(C ERASE FUNCTION

The purpose of this module is to remove all entries from a dataset. This can be a high-speed alternative to
using multiple DBDELETEs. For example, it might be used before reloading a set from an MPE file
created by using option 11 and to be reloaded using option 13 on the menu.

Warning ( this operation will not cause records to be written to an IMAGE log file even if logging is
enabled for the database.

Note: erasing a detail dataset will always result in the database being logically consistent since
corresponding paths in master data sets are also modified by the FLEXIBASE software. However, erasing
amaster set can cause the database to become logically inconsistent internally if the master set has paths to
detail sets containing entries, since chain heads are removed while the detail chains remain. In practice,
related detail sets MUST also be erased, whether or not the master set is to be reloaded. If the master et is
to be reloaded then related detail sets should be unloaded, erased and reloaded in order to bring the
database back to logical consistency.

WARNING ( IT ISTHE RESPONSIBILITY OF THE USER TO ENSURE LOGICAL CONSISTENCY
IF USING THE ERASE MASTER SET FEATURE. DO NOT ATTEMPT TO ERASE A MASTER SET
UNLESSYOU FULLY UNDERSTAND THE ABOVE.

Requi rements & Pre-conditions:
. Ensure that a back-up copy of the database is avail able.
Excl usi ve access to the database (node 3) is required.
The user nust be | ogged on as the database creator.
MPE read, wite, and save access to the database group is required.
There are no file equates referring to the database.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 12 from the menu.

| Dat abase nane >>

Enter the name of the database containing the set to be erased. The user must be the creator of the database,
and the software requires exclusive access to the database (except when setting up a Job file).

| Set nane >>

Enter the name of the set to be erased.

| <><><> SET HAS BEEN ERASED <><><>

This message confirms successful completion of the operation.

If Third Party Indexing has been enabled with DBUTIL, then FLEXIBASE will automatically erase any
associated indexes.
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SECTION 14C LOAD FUNCTION

The purpose of thismoduleisto load entries into a dataset from a "flat" MPE file. The file |oaded may, for
example, have been created by using option 11 to unload a dataset (  however it could also have been
created by any other means.

The MPE input file may be either an ASCII or BINARY file. It must have a record length equal to the
entry length of the specified set. Records from the MPE file are loaded into the dataset using normal
DBPUT intrinsic callsC checks for duplicate search items, missing chain heads and full sets are therefore
active (see Appendix D for how to handle exception conditions).

The set does not necessarily have to be empty before loading is commenced.

This module is compatible with IMAGE logging and therefore large numbers of log records may be
written if this module is used when logging is enabled ( it is suggested that logging is disabled if

appropriate.

Requi rements & Pre-conditions:
The user nust be | ogged on as the database creator.
MPE read and wite access to the database group is required.
The user nust be able to open the database in node 1 or 2.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 13 from the menu.

| Dat abase nane >>

Enter the name of the database containing the set to be loaded. The user must be the creator of the
database.

| Set nane >>

Enter the name of the set into which entries are to be |oaded.

| MPE file nane >>

Enter the name of the disc file containing records to be loaded into the specified set. The user must have
read accessto thefile.

Alternatively, if the data is held on a set of tape redls produced by the unload function, then enter "TAPE"
in place of the filename. Other serial devices can be sdlected by use of a file equation as detailed in the
UNLOAD function description.

| <><><> SET HAS BEEN LOADED <><><>

This message confirms successful completion of the operation.
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SECTION 150 RENAME FUNCTION

The purpose of this module is to rename an entire database. If the rename involves a group qualifier
different from the group in which the database resides, then the database will effectively be moved into a
different group (to move a database into a different account, the MPE "RESTORE ;GROUP=
;ACCOUNT=" command should be used). All files associated with the database will be renamed, i.e. the
Root File, each of the datasets, the ILR file (if any) and the ANALY ZE History File (if any).

Requi rements & Pre-conditions:
Excl usi ve access to the database is required.
The user nust be | ogged on as the database creator. MPE wite and save access to
the destination group is required.

The following is the dial og between the user and the TRANSPOSE software:
: HELLO

Log on asthe creator of the database.
: RUN FLEXI BAS. PUB. HQ

Select option 14 from the menu.

Do you want to run Interactively now or create a streamed Job file?
Enter | or J >>

The renaming can either be performed now in session mode or scheduled as a jab.

| <><><> FLEXI BASE/ 3000 ¢ DATA BASE RENAME <><><>

I dentifies chosen function.

| A d Dat abase nanme >>

Enter the present name of the database. The user must be the creator of the database and the software
reguires exclusive access to the database (except when setting up a Job file). No existing database of the
same name can be present, nor should any files exist with names which conflict. Both old and new
database names can be qualified with a group and account name.

| New Dat abase nane >>

Enter the desired name for the database.

WAGES. PUB. FI NANCE Renared t o PAYROL. ACR. FI NANCE
WAGESO1. PUB. FI NANCE Renamed to PAYROLOL. ACR. FI NANCE
WAGESO02. PUB. FI NANCE Renamed t o PAYROLO2. ACR. FI NANCE
<><><> RENAME COVPLETED <><><>

This message confirms successful completion of the renaming. All sets are renamed, along with the ILR
log file (if any) and the database history file (if any) created by the ANALY ZE function.

15.1 RENAMING INDEX FILES AND SETS

MPE/iX includes a facility for Third-Party Indexing, whereby proprietary Third-Party indexing products
can be added to a TurbolMAGE database. When enabled this will create indexing datasets or files
(depending upon the product installed). The RENAME function will detect and rename any such index
filesor setsinstalled.
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15.2 ERROR MESSAGES DURING RENAME

ERROR OPENING DATABASE
User must be the Creator and exclusive accessis required to rename.

ERROR( INVALID DATABASE NAME
The database name must be no more than 6 characterslong and must start with a letter.

FILE EXISTSWITH THE SAME NAME AS THE NEW ROOT FILE
A file or database with this name already exists.

WARNING ( POSSIBLE FILE NAME CONFLICT
There arefiles in existence with the same names as one of the proposed new files.

<><><> RENAME TERMINATED <><><>
The renaming process has not been completed. Any files which have already been renamed will
be renamed back to their original names, where possible.

15.3 SUPPORT FOR IMAGE/SQL
Notethat it is not possible to rename a data base which is ATTACHed to a DBEnvironment. Attempting to

do sowill result in an error message, and a detailed explanation of how you should proceed.

15.4 SUPPORT FOR B-TREE INDEX
When renaming a database which has attached B-Tree indexes the Rename module will rename the B-Tree
fileimmediately after its associated Master set, and will display the following message on the screen:

| / PROG ME/ SALESZ02.idx  Renaned to ... /PROG ME/ ABQO2. i dx |

In this example the B-Tree index is attached to Master Set 2, and the database is caled
SALESZ.ME.PROG. Thefilenameisexpressed in Posix format.
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SECTION 16 ¢ COPY FUNCTION

The purpose of this function is to perform a fast copy of an entire database. FLEXIBASE uses fast file
access techniques to read an existing database and create a new copy of it, renaming it in the process. The
user must have read access to the group and account where the database resides, and have write and save
access to the group and account where the copy is to reside. If the source database has logging enabled
then the copy database will have logging turned off and the logid removed (indeed al flags will be set to
their defaults as if DBUTIL CREATE had been used). No ILR files or ANALY ZE History files will be
copied as these relate to the old database only, and not to the new copy database.

Fast database copies are useful for archiving and backup purposes, as well as in program development
testing. The software requires the source database to be available exclusively and so this module cannot be
used "on-line" while other users are accessing the database. However, once such accessis available a full
copy of the database can be made in another group and account, or under another name. This copy could
then be used as a test database for program development, or could be used as a read-only database whilst
the original is being updated so as to maximise performance. The copy could also be used as the copy for
backup or archive purpose. For example, you could copy a database in job mode overnight and then store it
to tape during the day (if required) thus avoiding operations staff working outside normal hours.

Requi rements & Pre-conditions:
The user nust be able to open the source database in node 7.
The user nust have read, wite, and save access to the group in which the copy
dat abase is to reside.

The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 15 from the menu.

Do you want to run Interactively now or create a streamed Job file?
Enter | or J >>

The actual copying of the database can either be performed in session mode or scheduled asajob.

| O d Database name >> PAYROL. WAGES. BB

Enter the name of an existing database. This name may be fully qualified, provided that the user has
normal DBOPEN access to the database with regard to MPE security.

| Ent er Password >>

Enter a valid database password, including maintenance word, or ";" if the user is the database creator.
This password must enable a DBOPEN Mode 7 call to succeed. Thus to be able to copy a database the user
must know this password.

| New Dat abase nane >>

Enter the database name to be used for the new copy database. This database name must not already exist,
nor may any files exist with the same MPE name as any of the potential new datasets. The name may be
fully qualified provided the user has write and save access to the specified group. Once accepted the
software copiesfirst the root file and then the individual setsin order, and indicates progress set by set:

Root File PAYRCL. WAGES. \BB copi ed to NEWPAY. PUB. PROGDEV
Set Nunber 1 PAYROLO1l. WAGES. WBB copi ed to NEWPAYO1l. PUB. PROGDEV
Set Nunber 2 PAYROLO2. WAGES. WBB copi ed to NEWPAYO2. PUB. PROGDEV

<><><> DATABASE COPY COMPLETED <><><>
Further databases....(or press return to exit)....
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| A d Dat abase nanme >>

Upon completion of this copy you may copy a further database, or press return to exit this function.

16.1 COPYING INDEX FILES AND SETS

MPE/iX includes a facility for Third-Party indexing, whereby proprietary Third-Party indexing products
can be added to a Turbolmage database. When enabled this will create indexing datasets or files
(depending upon the product installed). The COPY function will detect and copy any such index files or
setsingtalled.

16.2 ERROR MESSAGES DURING DATABASE COPYING

ERROR OPENING DATABASE
This message is followed by the error message returned by the DBERROR intrinsic which
explains why the database could not be opened.

ERROR - Invalid Database Name. Please re-enter
A database name cannot have more than asix character filename, and must start with aletter.

File exists with the same name as the new root file
A file or database with this name already exists.

WARNING ( Dataset filename conflict, cannot create database <<newdbname>>
There arefiles in existence with the same names as one of the proposed new files.

<><><> COPY TERMINATED <><><>
The copying process has not been completed. Any files which have already been copied will be
purged (where possible).

16.3 SUPPORT FOR IMAGE/SQL

When the source database is ATTACHed to a DBEnvironment, then the target database will not be
ATTACHed.

16.4 SUPPORT FOR B-TREE INDEX
When copying a database which has attached B-Tree indexes the Copy module will copy the B-Tree file
immediately after its associated Master set, and will display the following message on the screen:

| / PROG ME/ SALESX04. i dx copied to ... . | PROG ME/ SALESZ04. i dx

In this example the B-Tree index is attached to Master Set 4, and the source database is caled
SALESX.ME.PROG. Thefilenameisexpressed in Posix format.
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SECTION 17(C DECOMPILE FUNCTION

The purpose of this function is to regenerate a schema file from the database itsdf. It may be used in
stuations where the original schema is lost or otherwise unavailable, or where you are not sure which of
several schemasisthe current version. It may also provide documentary advantage over an original schema
since the format is rationalized, sets and items are numbered, and item-types and lengths are quoted within
sets.

Requi rements & Pre-conditions:
The user nust be | ogged on as the database CREATOR
The user nust be able to open the database in shared node

The following is the dial og between the user and FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 16 from the menu.

| Dat abase nane >>

Enter the name of the database for which a schema file is required. The user must be the creator of the
database, but exclusive accessis not required.

| Name for new schema disc file >>

Enter the name which you require to be given to the new schemafile. If afile by that name already exists,
then a confirmation is requested before the old file is purged. The file can be directed to other than a disc
file:

Enter "ME" or "$STDLIST" or "STDLIST" to get the schema on screen in session, or on STDLIST in
jobmode.

Enter "LP" to get the schemafile directed to a printer, device classLP.

| <><><> SCHEMA FI LE COVPLETED <><><>

This message confirms successful completion of the schema.

The ASCII schema file produced is that which, if processed by DBSCHEMA, would produce the database
root file for the database selected. Comments are included to give item and set numbers, and item types
and lengths within each set. Any unreferenced items (items declared but not used in sets) are indicated as
such in the schema, but are otherwise fully described.

NOTE: Thefiguresin brackets after capacities are the current blocking factors. This undocumented feature
of IMAGE can be used to dictate blocking factors for particular sets.

SUPPORT FOR IMAGE/SQL
It is also possible to generate scripts to handle ATTACHing the database to a DBEnvironment, and to build

any additional SQL objects (such as views) that may refer to the IMAGE table descriptions. See section 24,
FXUTIL Configuration Utility, for details.

SUPPORT FOR THIRD PARTY INDEXING

It is important to note that the Superdex TPl product keeps its indexes in a dataset within the IMAGE
database. However, when TPl is enabled, the existence of this dataset is hidden from the user. If the
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database is enabled for indexing with Superdex, DECOMPILE will therefore create a schema file which
does not include the Superdex index dataset. If this schema is used as input to a run of TRANSMUTE in
schema mode, it will have the effect of deleting the Superdex dataset, and thus destroying all index
configurations. To produce a schema which can be used to TRANSMUTE the database without damaging
the indexes, you should disable the database for indexing before running DECOMPILE. This will produce
a schema in which the Superdex dataset isvisible.

This problem does not affect Omnidex indexing.

SUPPORT FOR B-TREE INDEX
Decompile Schemawill of courseinclude "/Indexed” in the schemawhere there are B-Trees.
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SECTION 18C TRANSMUTE / TRANSFER FUNCTIONS

18.1 GENERAL

INTRODUCTION

The TRANSMUTE function enables an existing database to be transformed into a new structure or format.
The changes that can be made include the following:

Changing the type or length of a data item.

Changing the position of data items within an existing data st.
Adding or deleting itemsin existing data sets.

Changing the position of setswithin a database.

Adding or deleting data sets.

Renaming data sets or dataitems.

Adding or deleting access paths.

Changing the capacity of a data set.

Changing database passwords or blocking factors.

TRANSMUTE automatically identifies the need for data conversion and will retain the meanings and
values of al data present in the data base during the conversion. FLEXIBASE prompts the user for
information such aswhether to left or right justify items that have been changed in size.

TRANSMUTE performs the database operations directly on the existing database. All changes are donein
one operation and only those data sets that are affected by the changes are processed.

The TRANSFER function is like the TRANSMUTE function but in this case the data is moved from one
database to another at the same time as the data is changed. The changes made are determined by the
differences between the originating and receiving databases. The function can be used for creating a new
version of a database while retaining the original database.

The software used in the FLEXIBASE product to perform TRANSMUTE or TRANSFER shares a lot of
common code, so information in this section concerning the software can be assumed to apply to both
functions unless otherwise indicated.

SCHEMA METHOD & INTERACTIVE METHOD
TRANSMUTE has two alternative methods for specifying the changes to be made:

a) The SCHEMA METHOD where all changes are specified by editing a schema file until it
represents the desired final structure, then giving TRANSMUTE the name of that schemafile.

b) The INTERACTIVE MENU METHOD where all changes are specified through an interactive
menu-based dialog (see section 18.5).

TERMINOLOGY

The words OLD or SOURCE (as applied to the database) refer to the original database which is to be
transformed or unloaded. The words NEW or DESTINATION or MODIFED (as applied to the database
or schemafile) refer to the modified database or the database into which data is to be loaded, or its schema
file. The word MEDIA is used to indicate a tape file, cartridge tape file, DAT tape or disc filei.e. a serial
file.
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THE ITEM-LIST : ITEM NAMES & SEQUENCE
TRANSMUTE requires a reference point in that all the items which exist in the old and new databases

must have the same name in the old and new databases. Given this condition, TRANSMUTE can identify
all datain the two databases.

SET NAMES & SEQUENCE

TRANSMUTE also requires a reference point in order to identify sets, in that all the sets which exist in the
old and new databases must have the same name in the old and new databases.

NAME CHANGES

Changes to names of sets and items can be specified in the interactive menu. Generally, name changes are
effected in a separate run since they are incompatible with most structural changes.

EDITING THE SCHEMA

The schema file for the database is smply edited to the required design in the normal way (e.g. using
EDITOR). It isdesirable at this stage to check that the schema syntax is correct, by running DBSCHEMA
on the new schemafile( though thisis also checked automatically by TRANSMUTE at the beginning of
itsrun.

RETAINING OLD CAPACITIES (SCHEMA METHOD)

You can retain old database capacities (i.e. ignore ones in the schema) by responding "L" to the following
prompt.

| Capacities to be determ ned by Schena or Left unchanged? (S/L)>>

A reply of "L" to this question will cause NO capacities to be changed regardless of what is specified in the
schema. A null capacity can aso be used in the schema to protect individual sets from capacity change e.g.
Capacity: ;

This capability may be useful in two circumstances. Firstly if you have used the CAPACITY CHANGE
function of FLEXIBASE, then dataset capacities will get out of line with any retained schema. You can
generate a correct new schema with the DECOMPILE function of FLEXIBASE athough in that case any
comments you had in the original schema will be lost. Using the null capacity schema capability enables
you to retain the original schema without any risk of accidentally resetting capacities to the original values.

Secondly if you have multiple copies of the same database (e.g. on separate HP3000 computers) with

different set capacities, FLEXIBASE can be used to set up a standard database transformation job which
will make the same changesto all the databases without affecting the capacitiesin each database.

RETAINING OLD BLOCKING FACTORS (SCHEMA METHOD)

Blocking factor changesin detail setsrequire extra processing time.

| Bl ocking factors to be deternmined by Schema or left unchanged? (S/L)>>

A reply of "L" to this prompt will leave ALL blocking factors unchanged (as far as is possible - some
structural changes do necessitate the re-optimizing of some sets). This can save unnecessary processing
where blocking factors may be different on different machines whilst a standard database transformation
jobisto be applied.

An individual blocking factor can be retained by use of a "null blocking factor” in the schema e.g.
Capacity:30000();
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OPTIMIZATION OF BLOCKING FACTORS (SCHEMA METHOD)

An individual blocking factor can be optimized by specifying the word "best" as the blocking factor in the
schema e.g. Capacity:30000(best);

The optimization of ALL blocking factors can be invoked by setting a JCW before the run - SETICW
FXBESTBF=1.

TYPES OF TRANSFORMATION
ITEM DATA-TYPE AND LENGTH AND SUB-ITEM CHANGES

Some item changes are specified sufficiently in the schema e.g. type X8 to type J. Other item changes
require further clarification to precisaly specify the change e.g. type X8 to type X6 where the question:
"Should truncation be from the Left or Right end of the item?' is asked by TRANSMUTE in its early
stages. Sub-items can be gained or lost to/from the beginning or end of the array of sub-items( this latter
point again being established by questions asked by TANSMUTE during its early stages. Refer to the
section on Conversion of values to new data-types’ for a specification of how ROUNDING occurs
between data-types if relevant, and when OVERFLOW and UNDERFLOW can occur and their
consequences. Refer to section 18.4 on "Detailed discussion of TRANSMUTE" for full details of all
interactive specification of changes.

PATH & SET CHANGES

All changes are handled logically by TRANSMUTE using only the schema, but the user should bear in
mind that search items in master datasets in the new database must be unique (this is a requirement of
IMAGE). Changing from one search item to another in a master set could produce problems if the new
search item does not have unique values. When changing or adding paths in detail sets, if a corresponding
chain-head is missing from the related master s, then it will be added, whether the master set is manual or
automatic. (Data other than the key in an added manual entry will be zeroized.) TRANSMUTE will warn
about potential problems before beginning the physical changes. Entries containing duplicate search items
(after being transformed) will be saved in MPE files for salvage purposes (see Appendix D.) Detail sets can
be changed to master sets and vice-versa asrequired. New sets can beinserted in the schemat they will of
course contain no entries in the new database unless they are automatic masters in which case they will be
loaded normally. Sets can be left out of the new schema. New items in an entry have values of zero or
spaces depending on data-type. Items can be left out of a set in the new schema.

CAPACITY CHANGES
Changes to dataset capacities can be made by smply changing the set capacity in the database schema and
submitting the new schema to the transmute function. However it is recommended that the CAPACITY

CHANGE function of FLEXIBASE be used to effect such changes asit is quicker and easier to use (see
Section 6 of this manual).

TRANSMUTE PROCEDURE (SCHEMA METHOD)

Thefollowing is a check list of the necessary actions when using the TRANSMUTE module to restructure
a database with reference to a changed schema file.

1 Plan the changes( remember that changes to data divisions in programs may also be required, and
that changes to paths or item/set numbers or names may imply changesto DB callsin programs.

2. Edit the schema file to represent the new database.
3. Run DBSCHEMA on the modified schema file to check the syntax.

4. Ensure that adequate back-up is available in case it is required later by usng DBSTORE, STORE or
SYSDUMP to take a copy of the old database.
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5. Run option 17 from the menu to convert the database and entries into the new form (this can be an
interactive procedure, i.e. on aterminal, or ajob file can be produced for streaming).

6. It may be advisable to run QUERY to check that the format of entries in modified datasets is as
intended if item formats or lengths have been changed.

Note that TRANSMUTE does not make entries in a user log file. If user logging is enabled before a
TRANSMUTE run then logging will still be enabled after the run, but structural changes will have
invalidated the contents of the current log. Therefore roll-forward recovery should not be attempted after
running TRANSMUTE using the current log file. You should restart the log cycle after using the
TRANSMUTE function so asto create anew log file.

TRANSFER PROCEDURE

The following is a check list of the necessary actions for using the TRANSMUTE module to transfer data
directly from one database into another database.

1 Plan the changes( remember that changes to data divisions in programs may also be required, and
that changes to paths or set numbers or names may imply changes to DB callsin programs.

2. Run option 18 from the menu to unload entries from the old database into the other database (this
can be an interactive procedure, i.e. on aterminal, or ajob file can be produced for streaming).

3. It may be advisable to run QUERY to check that the format of entries in modified datasets is as
intended if item formats or lengths have been changed.

Note: when using the TRANSFER option, the user MUST have write-access in the destination database to
every set and item involved (failure to ensure this can yield unexpected results).

If the destination database is enabled for logging then the entries transferred in will be logged (this could
result in alarge number of log entries ¢ you may prefer to disable logging before using the TRANSFER
function).

CONVERSION OF VALUES

The following table shows the possible rounding, underflow and overflow that may occur when the data
type of an item is changed during a TRANSMUTE run. Note that the accuracy of all conversionsis limited
to the accuracy of type R4 itemsi.e. 16 or 17 significant digits.

New Overfl ow Under f | ow
Dat a- Type Above Bel ow  Roundi ng

J1 9999 -9999 To whol e nunber

J2 999999999 -999999999  To whol e nunber

J4 +9.2 X 10 POAER 18 As Overflow To whol e nunmber

11 32767 -32768 To whol e nunber

12 2147483647  -2147483648 To whol e nunber

14 +1 X 10 POAER 18 As Overflow To whol e nunmber

K1 65535 0 To whol e nunber

K2 4294967296 0 To whol e nunber

K4 1.84 X 10 POVER 19 0 To whol e nunber

R2 ¢ ¢ To 5 or 6 significant digits
R4 ¢ ¢ To 10 or 11 significant digits
X Itemlength Itemlength To nunber of decimals specified
U Itemlength Itemlength As specified (0-9 decinals)

z Itemlength Itemlength To nunber of decimals specified
P Itemlength Itemlength To whol e nunber

E2 ¢ ¢ To 5 or 6 significant digits
E4 ¢ ¢ To 10 or 11 significant digits

When underflow or overflow occurs, the value of the item is replaced by zero and an error message is
displayed to the user. For example:

98000 This has been zeroized as it cannot be converted to Ki.
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Rounding, underflow or overflow can also cause the uniqueness of a search item to be lost. In that case
data may not be loaded (see Appendix D for recovery procedure).

CHANGING TO/FROM DATA-TYPE "E"

You can peform datatype conversions involving datatype "E" in the norma way through
TRANSMUTE, which will of course convert the actual contents of the data-item involved in the entries
which contain it.

If however you want to retain the data values as they are, but change the definition of the data-type in the
root-file, then proceed by one of the following two methods. (This would be useful in the scenario where
an application has been storing the data in IEEE format in the database, though until now the data-type
could only be defined in the schema and root-file as data-type "R").

This method is fastest but requires enough spare disc space for atemporary copy of the database:

Use the DECOMPILE function to produce an up-to-date schema.
EDIT the schemato reflect the data-type change.

Log in to adifferent group.

Use DBSCHEMA to make a new root-file from the new schema.
Use DBUTIL to CREATE anew empty database.

STORE the root-file only to tape.

Use DBUTIL to PURGE the new database from the system.

Log in tothe original group containing the real database.
RESTORE the root-file only from tape.

©CoNoUA~AWDNE

This method is dower (requires a STORE of the entire database) but requires no spare disc space:

Use the DECOMPILE function to produce an up-to-date schema.

EDIT the schemato reflect the data-type change.

STORE the entire database to tape.

Use DBUTIL to PURGE the database from the system.

Use DBSCHEMA to make a new root-file from the new schema.

Use DBUTIL to CREATE the new empty database.

RESTORE only the sets from tape so that they now comprise a database with the new root-file.

NogkwpdhpE

SHORTENING OF DATA ITEM LENGTH

Data can belost if an item is changed to a shorter length of the sametype (e.g. 14 to 12 or P20 to P12) if the
new data length is insufficient to hold the full data item value. In this case the following message is
reported for each occurrence of data loss:

Data lost in itemlength contraction 14 ¢ 12

WORK-FILES USED BY TRANSMUTE

TRANSMUTE creates two small databases for its own use during the course of its run. These are named
XPRQDA and XPRQDC. Normally these are not visible to the user since they are purged automatically
during the final stage of the run, even if TRANSMUTE aborts for some reason. If however a disorderly
abort occurs, then these databases may be PURGED using DBUTIL, though the next run of
TRANSMUTE would do this automatically. TRANSMUTE also builds some other small work files which
are all prefixed with XPRQ. Again these may be purged after a disorderly abort, if so desired, by the user
of that run of TRANSMUTE.

Because these files are used exclusively, TRANSMUTE cannot be run simultaneoudly with itsef within
the same group.
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RUN TIME

The run-time of TRANSMUTE or TRANSFER will vary according to the size of the database and the
complexity of changes. However TRANSMUTE only processes entries from sets which are being changed
(in addition, if it is solely a capacity change to a detail dataset then the dataset will simply be extended
rather than processed entry by entry, unless it is a reduction of capacity to less than the previous "high-
water" mark). Other unchanged sets are not processed. FLEXIBASE will also build or rebuild paths
without needing to process entries. Work space is automatically claimed and purged on a set by set basis(
only when thereis not sufficient free space on disc for the set transformation does TRANSMUTE request a
tape (or tapes) to be mounted for the work files. In this way the run time and the requirement for operator
intervention are reduced to the minimum possible. The TRANSFER option uses deferred output IMAGE
1/O for maximum speed in updating the destination database except when ILR logging is enabled.

Because of the nature of the algorithms employed, FLEXIBASE is largely unaffected by the presence of
sort items. Note that transformation of master setsis very much faster if the capacity is kept the same, and
that transformation of detail setsisvery much faster if the blocking factor is kept the same.

18.2 IMAGE/SQL ATTACHMENT SUPPORT

General - When an IMAGE database is ATTACHed to an ALLBASE DBEnvironment using IMAGESQL
then the default attachment specification can subsequently be altered and added to, again using
IMAGESQL. More specifically authorized users can be added with mode and class specifications, and
items in sets can have their data representation redefined by the UPDATE and SPLIT commands.
Furthermore, objects can be created in the ALLBASE DBE which are dependent on (i.e. refer to) the
TurbolMAGE Tables (which are actually the SQL representation of the IMAGE sets). There are certain
actions which can cause loss of these specifications. Namely an UPDATE or SPLIT command in
IMAGESQL will cause the dropping and re-creating of the Tables involved in the command, and the
dropping causes, in turn, all SQL objects which are dependent on those Tables to be dropped. The
DETACH command in IMAGESQL causes all attachment specifications for the IMAGE database to be
lost, and all the Tables (representing the sets in the IMAGE database) and their dependent objects to be
dropped from the ALLBASE DBE.

When is it necessary to DETACH? It is not necessary to DETACH in order to do a capacity change or a
repack, or any other FLEXIBASE action other than TRANSMUTE. However, TRANSMUTE now detects
Attachment and automatically maintains that attachment, so it is never necessary for the user to DETACH
for normal maintenance.

How does TRANSMUTE support attachment? — TRANSMUTE now automatically detects that the
IMAGE database is ATTACHed and reports the fact at the beginning of the run.

Example:

A d Dat abase nane >> dpay

Thi s Database is ATTACHED to ALLBASE/ SQL.
The run will generate the necessary files and performreATTACHment w thout |oss
of configuration or dependent SQL objects.

If you then proceed to action a structural change, TRANSMUTE will first of all generate a file containing
the IMAGESQL commands necessary to re-attach to all the DBEs to which the IMAGE database is
currently attached, with the full current specification of users and data representation. TRANSMUTE will
then generate a file containing the SQL commands necessary to recreate all the objects in the ALLBASE
DBE which are user-specified and dependent on the TurbolMAGE Tables. TRANSMUTE will then
automatically DETACH and proceed to do the structural changes.

Do you wish to proceed with the physical changes as above? - Enter Y or N >>y

Creating Logfile for Re-attachnent...
Creating SQL file for Re-attachment...
DETACHI NG. . .




FLEXIBASE Documentation Section 18( Transmute/ Transfer Function
Page 101

| CLOCK- NCs set data is unchanged..............

After all the structural processing has been done, both of these files will then be applied to re-attach and
attempt to bring the specification of attachment and SQL objects back to its state before the run
commenced. The IMAGESQL commands are applied through IMAGESQL and an output log is produced
named FXATCLOG (passwords and maintenance words will be masked out). The SQL commands are
applied through ISQL and an output log is produced named FXSQLLOG.

<S>>SO PHYSI CAL CHANGES ARE COVPLETE  <><><><><><><><I><><>
(THYU, JAN 11, 1996, 1:43 AM

RE- ATTACHI NG (Exam ne FXATCLOG after run) ...
Re-instating dependent SQL Cbjects (Exam ne FXSQLLOG after run).....

RE- ATTACHVENT Conpl et ed
(THYU, JAN 11, 1996, 1:43 AM

After the run, the user should examine both these LOGs for problems, since a structural change may cause
certain commands to be impossible to re-apply. For exampleif set has been deleted then any IMAGESQL
commands which reference that set will fail, and any SQL objects which depend on that TurbolMAGE
Tablewill fail to be re-created. In the case of a deletion, thisisasit should be, but theinclusion or deletion
of itemsin sets etc., can require user attention to and amendment of the Attachment specifications.

DBE Maintenance words - If the IMAGE database creator (who is the only user who can process
TRANSMUTE) does not have DBA authority in the ALLBASE DBE(s) to which the IMAGE database is
attached, then the user must supply DBE maintenance words to allow the process to proceed. Thisis done
by setting an MPE environment variable, named as the fully qualified DBE name (with dots changed to
underscores) to the string value of the maintenance word. In this way MPE security restrictions are upheld
and the maintenance words are not exposed in any output files. For example if the database to be processed
in TRANSMUTE is attached to two DBES named "SALES.GROUPX.ACCOUNTY" with a maintenance
word of "abc" and "PRODS.INFO.CORP" with a maintenance word of "xyz" then the following MPE
commands should be keyed in before the TRANSMUTE run:

: SETVAR SALES GROUPX_ACCOUNTY "abc"
: SETVAR PRODS | NFO CORP "xyz"

If a maintenance word is omitted or incorrectly specified then the TRANSMUTE run will be unable to
proceed and will terminate before any structural change with an appropriate message.

QR and QL Files - As described above, before TRANSMUTE begins a structural change, it retrieves all
IMAGESQL and SQL commands as per the current attachment specification. These commands are stored
in two extra permanent files with the database which remain after the run. These QR and QL files are
prefixed with the database name e.g. for a database named "SALES" there will be a privileged file called
SALESQR which contains the IMAGESQL commands and a non-privileged text file called SALESQL
which contains the SQL commands. (The QR file has to be privileged so that the maintenance words and
passwords are not visible). The QR file can be copied as a non-privileged text file by the FLEXIBASE
utility program FXUTIL.PUB.HQ (menu option 3). The pair of files can also be generated at any time for a
database without using TRANSMUTE, by running menu option 4 of the FLEXIBASE utility program
FXUTIL.PUB.HQ. The files are provided so that the DBA has the ability to perform a full automatic re-
attach in the event of an accidental DETACH. The QR file would be used asinput to IMAGESQL and the
QL filewould be used asinput to 1SQL.

SPLIT and UPDATE commands in IMAGESQL - Using either of these commands on a set will cause the
corresponding TurbolMAGE Table in the attached DBE to be dropped and re-created with its attendant
user views. Thisin turn will cause the dropping of any SQL objects dependent on that Table. It is however
possible using menu option 5 of the FLEXIBASE utility program FXUTIL.PUB.HQ to create an SQL file
relating to a single set from a database. If this is done before the SPLIT or UPDATE is performed, then
thisfile can be used to recreate the dropped SQL objects after the SPLIT or UPDATE, by using thefile as
input to 1SQL.
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NOTE: It is important to note that it is not possible to rename a database which is attached to a
DBEnvironment.

18.3 SUPPORT FOR THIRD PARTY INDEXES

If FLEXIBASE detects that TPI indexing is enabled, then it will endeavour to modify any indexes such
that they match the new structure of the database.

Changes to item or set names will be registered in the TPl product, and should reindexing be required on
any dataset, then FLEXIBASE will automatically call the TPI product to carry this out.

Should an error occur for any reason, or should the TPl product be unable to service the request, then
FLEXIBASE will warn you of the fact, as follows:

Calling TPl product to re-index set....
Error in re-indexing set - User attention required -1

Y ou should then use the indexing tool directly to resynchronize the indexes, after the FLEXIBASE run has
compl eted.

To disable the calls to the third party product because the version is inappropriate or for some other reason,
set the following JCW before the run:

| : SETICW FXNOTPI =1

Note that automatic reindexing will only be available if the database has been enabled for TPl in DBUTIL.

Note: Omnidex users should note the following limitation. Because Omnidex references items and sets by
number, not by name, if any change is made to the order of items or sets during execution of the
TRANSMUTE function, then this will automatically invalidate all the Omnidex indexes. If such a change
is planned, then you should disable callsto TPI (see above) before running TRANSMUTE, and rebuild the
indexes using the Omnidex configurator after the database has been modified.

Note: Superdex users should note the following. The Superdex TPl product keeps its indexes in a dataset
within the IMAGE database. However, when TPI is enabled, the existence of this dataset is hidden from
the user. If TRANSMUTE is run in schema mode using a schema file which does not include the Sl
dataset, then this dataset will be removed from the database, destroying the Superdex configuration (seethe
Section on the DECOMPILE function for more details).

If you are working in Interactive mode using the menu, then TRANSMUTE will start by exposing the S

dataset, so that it retains its correct place within the database as a whole. It is important not to alter the S
dataset in any way.

18.4 EXAMPLE OF A TRANSMUTE RUN

An example of the user dialog with the TRANSMUTE software when transforming a database (as opposed
to loading data into another database) by the schema method is as follows:

: HELLO
Log on asthe creator of the database to be transformed.
: RUN FLEXI BAS. PUB. HQ

Select option 17 on the menu.

Do you want to run Interactively now or create a
Streaned Job file?
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| Enter | or J >>

An interactive run will take place immediately after the input stage. A jaob file enables the run to be
scheduled by streaming.

<< TRANSMUTE/ 3000 >> Version D. 00.01
(c) SECTOR 7 SOFTWARE 1986

Product and release level ribbon.

| A d Dat abase nane >> SALES

Enter the name of the database to be transformed. Note that the user must be the creator of the database.
The database name may be a fully qualified name.

| Enter New SCHEMA Fil enanme [or return=MENU for changes] >> SALESSC

Enter the name of the new schemafile for the database, or just press return to cause a menu of facilities for
structural change to be displayed.

ALL SETS & | TEMS MJUST have the SAME NAMES in the
SCHEMA and in the OLD DATABASE

This is a reminder to the user, and is different from versions prior to D.02.01. (If you want to change
names of sets and/or items, do this using the interactive menu in a separate run — name changes can not be
mixed with structural changes.)

| Capacities to be determ ned by Schena or Left unchanged? (S/L) >> S

If you want al the capacities in the database to be |eft unchanged, regardless of the capacities quote in the
schema, then enter "L" in response to this prompt. Otherwise enter "S" and capacities will be changed as
necessary to fall in line with the schema.

| Bl ocki ng-factors to be deternmined by Schema or Left unchanged? (S/L) >> S

If you want all the blocking factors of setsin the database to be left unchanged, regardless of the blocking
factors quoted in the schema, then enter "L" in response to this prompt. Otherwise enter "S" and blocking
factorswill be changed as necessary to fall in line with the schema.

| Checking schema file............. (please wait)......

Thereis a pause here while the program checks the syntax of the contents of the schemafile.

|Preparing work files............. (please wait)......

Thereis a pause here while the program sets up the necessary work files.

| Identifying | TEM changes. . ...

The program now lists new items and changes to item-types, lengths and sub-items. Where necessary
further questions are asked to specify the exact nature of the change (as in this case with the number of
decimal places).

ACCOUNT- NO change from 12 to R4
How many deci mal places in this iten®?
Enter number >> 0

Identifying SET changes.....
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The program now lists changes to sets and gives any relevant warnings about possible problem areas in
transforming as specified.

CUSTOMVER set change to contents
TRANSACTI ONS set change to contents
TRANSACTI ONS set capacity change from 23000- 30000

Note: the disc work space required to achieve the above changes peaks at about 8000 sectors (1.8
megabytes). If thisis not available when required then the program will request a tape to be mounted.

Do you wish to proceed with physical changes as above?
Enter Y or N>>Y

After all checks are complete, the program asks whether it is required to proceed with actually
transforming the database.

MARKETS set is unchanged

CUSTOMER set changing..... 1654 entries
PRODUCTS set ( automatic naster

TRANSACTI ONS set changing..... 20169 entries

The program lists the sets (as per the new schema) as it processes them to build the new form of the
database.

Purging work files..... (please wait).....

<><><> PHYS| CAL CHANGES ARE COVPLETE <><><>

Confirmation of completion of the run.

18.5 EXAMPLE OF A TRANSFER RUN

An example of the user dialog with the TRANSFER software when moving (i.e loading) data into another
database is as follows.

: HELLO
Log on as creator of the database to be unloaded.
: RUN FLEXI BAS. PUB. HQ

Select option 18 on the menu.

Do you want to run Interactively now or create a
Streaned Job file?
Enter | or J >>

An interactive run will take place immediately after the input stage. A job file enables the run to be
scheduled by streaming.

<< TRANSMUTE/ 3000 >> Version D. 00.01
(c) SECTOR 7 SOFTWARE 1986

Product and release level ribbon.

| A d Dat abase nane >> SALES

Enter name of database containing data to be unloaded/transferred (the user must be the creator of the
database).
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| ALL SETS & | TEMS MUST have the SAME NAMES in the OLD and NEW dat abases

Thisisareminder to the user.

| New Dat abase nane >> ACCREC. ACCOUNTS. PLC

Enter the name of the database to receive the data (the user does NOT have to be the creator of this
database).

| Ent er dat abase Password >>

Enter database password (this must grant write access to the ENTIRE new database).

| Identifying | TEM changes. . ...

The program now lists new items and changes to item-types, lengths and sub-items. Where necessary
further questions are asked to specify the exact nature of the change (as in this case with the number of
decimal places).

ACCOUNT- NO change from12 to R4

How many deci mal places in this iten®?
Enter number >> 0

Identifying SET changes.....

The program now lists changes to sets and gives any relevant warnings about possible problem areas in
transferring as specified.

CUSTOMVER set change to contents

TRANSACTI ONS set change to contents

TRANSACTI ONS set capacity change from 23000- 30000

Do you wish to proceed with the physical changes as above?
Enter Y or N>>Y

After all checks are complete, the program asks whether it is required to proceed with actually transferring

the data.
MARKETS set unl oading..... 87 entries
CUSTOMER set unl oading..... 1654 entries
PRODUCTS set is unchanged
TRANSACTI ONS set unl oading..... 20169 entries

The program lists the sets (as per the receiving database) as it unloads them into the new database.

Purging work files..... (please wait).....
<><><> PHYS| CAL CHANGES ARE COWPLETE <><><>

Confirmation of completion of the run.

18.6 DETAILED DISCUSSION OF TRANSMUTE

This section lists and discusses all possible interactions between the user and the TRANSMUTE software,
in the order that the interactions typically take place. The set and item names used are, of course, purely
illustrative.

Requi rements & Pre-conditions:
Ensure that a back-up copy of the database is avail able.
Excl usi ve access to the database (node3) is required.
The user nust be | ogged on as the database creator.
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| . MPE read, wite, and save access to the log-on group is required.

: FI LE FXUNLQAD; DEV=CTAPE
A valid file equation relating the media (e.g. cartridge tape) to the formal file designator FXUNLOAD may
optionally be established before running the program (this is NOT however required if the TRANSFER
option is to be used) else a default of TAPE is used. NO MEDIA will however need to be used in the
majority of cases where the set transformations can be done on disc.

: FI LE FXLI ST; DEV=PRI NTER, 1, 1

A valid file equation can be established before running the program relating the destination of the run
listing (a copy of all screen interaction) to the formal file designator FXLIST, e se the default LP is used.

: RUN FLEXI BAS. PUB. HQ
The program is supplied in and must stay in PUB.HQ but may be run from any account/group.

Select option 17 for TRANSMUTE or option 18 for TRANSFER from the menu.

Do you want to run Interactively now or create a
Streaned Job file?
Enter | or J >>

An interactive run will take place immediately after the input stage. A jaob file enables the run to be
scheduled by streaming.

<< TRANSMUTE/ 3000 >> Version D. 00.01
(c) SECTOR 7 SOFTWARE 1986

This product title ribbon specifies the version/level number.

| A d Dat abase nanme >>

Enter the name of the database which is to be TRANSMUTED. Note that the user MUST be the
CREATOR of the database. If using the TRANSFER option then this will be the source database name. If
running interactively then this program will require exclusive access to the database. If only creation of a
job file is being done then exclusive access is not required (the program will attempt to open the database
in modes 5 or 6).

| Enter New SCHEMA Fil enanme [or return=MENU for changes] >> SALESSC

Enter the name of the new schemafile for the database, or just press return to cause a menu of facilities for
structural change to be displayed. For details of the menu operation see section 18.5.

| File not avail abl e or does not exist

The stated schema file cannot be opened.

| Unabl e to build workfile

Some usabl e disc space must be available to build work files.

| Checking schema file..... (please wait).....

A pause occurs while the program runs DBSCHEMA on a modified copy of the schema file.

Syntax error in schema-file (see file XPRQLIST) or
NOROOT option used
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There are schema syntax errorsin the named schemafile or the CONTROL NOROQOT option is present in
the schemafile. Look in file XPRQLIST or use DBSCHEMA to discover the errors.

| Unabl e to CREATE snml | worki ng dat abase

Some usabl e disc space must be available to CREATE a very small working database.

|Preparing work-files..... (please wait).....

A pause occurs while the program creates a small working database.

| New Dat abase nane >>

Enter the name of the database into which data is to be loaded. Note that this is only requested during the
TRANSFER option.

| Password >>

Enter the database password. This MUST allow write access to the ENTIRE new database (applies to
TRANSFER option only).

| User is not the creator of the database

The user must be the CREATOR of the database.

Dat abase cannot be opened excl usively
( other users

The database must be available exclusively to this program during an actual processing run.

| Dat abase does not exi st

The named database does not exist.

A d and New dat abases cannot be same for TRANSFER
option

The TRANSFER option can only be used on two different databases.

WARNI NG ( | ogging is enabl ed on (database nane)
Do you wish to proceed with | oggi ng enabl ed?
Enter Y or N >>

Loading of data into the destination database will be logged when using the TRANSFER option if logging
is enabled. This could result in a large number of log entries (use DBUTIL to disable logging if not
required). This does not apply with the TRANSMUTE option.

Dat abase has not been erased
Do you want to continue with run?
Enter Y or N >>

There are already entriesin the destination database. If the loading of data isintended to add further entries
then enter Y to proceed (beware duplicate keys). Note that this only applies when using the TRANSFER
option.

ALL SETS & | TEMS MJUST have the SAME NAMES in the
SCHEMA and in the OLD DATABASE
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This is a reminder to the user, and is different from versions prior to D.02.01. (If you want to change
names of sets and/or items, do this using the interactive menu in a separate run - name changes can not be
mixed with structural changes.)

| Capacities to be determ ned by Schena or Left unchanged? (S/L) >> S

If you want al the capacities in the database to be left unchanged, regardless of the capacities quote in the
schema, then enter "L" in response to this prompt. Otherwise enter "S" and capacities will be changed as
necessary to fall in line with the schema.

| Bl ocki ng-factors to be deternmined by Schema or Left unchanged? (S/L) >> S

If you want all the blocking factors of setsin the database to be left unchanged, regardless of the blocking
factors quoted in the schema, then enter "L" in response to this prompt. Otherwise enter "S" and blocking
factors will be changed as necessary to fall in line with the schema.

| Identifying | TEM changes. . ...

The program now compares old and new item lists and displays details of changes and new items (referring
to the new item names in the new sequence). The examples below show the dialog.

AGENT- CODE newitem 12
Created itemw |l have value of zero

Thisisanew smpleitem of type 12. New numeric items are initialized to zero.

MONTHS new item 12 X4
Created itemw |l be space filled

Thisis anew compound item of type X4 consisting of 12 sub-items. New character items are initialized to
Spaces.

BALANCE itemchange from R2 to R8
R8 Data-type is not supported in value conversion

All data types and lengths supported in QUERY are supported here for value conversion. Above is an
example of an unorthodox data length which cannot be converted. The program will not proceed with the
run. Data lengths which cannot be converted are: I5 or longer, J5 or longer, K5 or longer, R1, R3, R5 or
longer, P40 or longer. ALL data lengths ARE supported in the database when not changing. This only
appliesto TRANSFER. TRANSMUTE supports conversion between ALL data types.

ORDER- NO change from X10 to X16
Shoul d the extra spaces be inserted at the Left or Right of the old iten®?
Enter L or R >>

When a character type item is to be extended, the additional spaces can be inserted at the Left end or Right
end of the old item (or sub-item).

ADDRESS change from 4 X40 to 4 X30
Shoul d truncation be fromthe Left end or Right end of the sub-iten?
Enter L or R >>

When a character type sub-item is to be truncated, the characters to be lost can be taken from the Left end
or Right end of the sub-item (or item).

ANALYSI S change from 12 R4 to 24 R4
Shoul d new initialized sub-itens cone Before existing sub-itens or After?
Enter B or A >>

When additional sub-items are to be incorporated into an item, this question is asked in order to establish
whether the new sub-items should precede or follow the existing sub-items. New sub-items are always
spacefilled if of data-type X or U, otherwise they are given a value of zero.
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ANALYSI S change from 24 R4 to 12 R4
Shoul d sub-itenms be lost fromthe Beginning or End of the array?
Enter B or E >>

When sub-items are to be lost from an item i.e. there are less sub-itemsin the new database item than in the
old, this question is asked in order to establish whether those sub-items to be lost are theinitial ones or last
onesin the array of sub-items.

TURNOVER change from R4 to X8

How many deci mal places into this iten®
Enter nunmber >>

Shoul d preceedi ng zeros be zero-filled or space-filled?
Enter Z or S >>

When afloating point item (E2, E4, R2 or R4) is to be converted to any other type of item, or vice versa,
then a question is asked to establish the format of the new item. The new item may have from zero to 9
decimal places. Values will be rounded to the number of decimals specified. Values which are greater than
the maximum possible in the new item are reported in the run and zeroized. Examples of such conversion
and the other type conversions that are possible are shown below:

ad Type ad Val ue User Response New Type New Val ue
(Dec. Pl aces)
R2 or R4 1234. 5678 0 ZXUPI JK 1235
2 123457
4 12345678
ZXUPI JK 12345678 0 R2 or R4 12345678.0
2 123456. 78
4 1234. 5678
R2 1234. 5678 No question R4 1234. 5678
ZXUPI JK 12345678 No question ZXUPI JK 12345678
R4 1234 2 ZXUPI JK 123400
R4 1234. 5678 5 X8 0

An overflow will be reported in the last case.

Also when a numeric item is converted to type X (character), then non-significant zeros preceeding the
significant digits can be output as spaces or zeros and the user is prompted for whichever he/she wants.

ACCOUNT- NO change from X6 to |

WARNING ¢ if conversion of any search item does
prej udi ce the uni queness of the key, entries wll
be saved in XPDUPE files.

It is permissible to change the data type of an item used as a search item. At this stage, the warning is given
to alert the user, but the run continues. If the user is aware of the values to be converted and anticipates no
problems with the data types used, then the warning can be ignored. If a search item value loses its unique
identity because of overflow in conversion or rounding, then on loading into the new database an error will
occur showing "DUPLICATE SEARCH ITEM," (see Appendix D for details) but processing will
continue.

| NDUSTRY- CODE newitem X4

Created itemw |l be space filled

WARNING ( this itemis used as a search item Mre
than one entry will prejudice the uni queness of
the key, entries will be saved in XPDUPE files.

It is permissible to use an item as a search item in the new database which does not exist in the old
database. However, because that item is necessarily initialized (i.e. value of spaces or zero depending upon
data-type), if more than one entry is present then uniqueness is bound to be lost, and on loading into the
new database, an error will occur showing "DUPLICATE SEARCH ITEM," (see Appendix D for details)
but processing will continue.
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| Identifying SET changes.....

The program now compares set and search item structure in the old and new databases, lists al changes,
and gives any necessary warnings about potential problem areas before proceeding to physically perform
the changes (referring to new set names in the new sequence).

CUSTOMER old set contains entries ( 16054
CUSTOMER new set capacity is ( 16000
WARNING ( entries would be lost ( cannot proceed

Here awarning is given that data would be lost because the capacity of the relevant new set is less than the
number of entriesin the old set. The run cannot proceed.

PURCHASES set type change D ( M
WARNING ( if entries have non-uni que search-itens
then entries will be saved in XPDUPE files.

Here awarning is given that a set is changing from a detail set to a master set. Thisis permitted, but if the
entries do not have unique values in the chosen search item, then the message "DUPLICATE SEARCH
ITEM" will bedisplayed( see Appendix D also.

MARKETS set has new search-item
WARNING ( if entries have non-uni que search-itens
then entries will be saved in XPDUPE fil es.

Here awarning is given that the set isto have a different search item. Thisis permitted, but if the entries do
not have unique values in the chosen search item, then the message "DUPLICATE SEARCH ITEM" will
be displayed ( see Appendix D also.

| CUSTOMER set capacity change from 12001- 15673

The named set is to undergo a capacity change as stated. This has usually been explicitly requested in the
schema, but in the case of detail sets small changes may arise as a result of other changes to the set
resulting in optimization. Remember that capacity changes can be avoided by blanking out the capacity in
the schema.

| CUSTOMER set bl ocking factor change from6 ( 4

The named set is to undergo a blocking factor change as stated. This can arise either because the use has
explicitly stated a new blocking factor in the schema, or as aresult of other changes to the set.

| CUSTOMER set path changes

The named set isto undergo path changes as stated in the schemafile.

| CUSTOMER set has changed to Auto-Expand specification

The named set isto have its maximum or increment changed, or Auto-Expand is to be turned ON or OFF.

| CUSTOMVER set change to contents

The named set is to undergo changes to the contents of its entries, i.e. new, deleted, shuffled or changed
items.

| ORDERS set is new ( will be created enpty

The named st is in the new schema but not in the old database. It will be created as a set containing no
entries.

TRANSACTI ON  set primary path change ¢ Consi der
usi ng REPACK after this run
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The primary path in the named dataset has changed. When the TRANSMUTE run finishes, the database
will belogically consistent but performance will be improved by using the REPACK function.

| MARKETS old set to be del eted

The named set exists in the old database but not in the new schema. It will not therefore be included in the
new database.

Note: the disc work space required to achieve the above, peaks at about 8000 sectors (1.8 megabytes). If
thisis not available when required then the program will request tape(s) to be mounted.

The program states the approximate work space requirement and reminds the user that if unavailable when
required then media will be needed (also if the disc space is available but unreasonably fragmented then
TRANSMUTE will revert to media). It is possible to force TRANSMUTE to use media instead of disc by
using the "ALTGROUP;FILES=" command to reduce the disc space available.

Do you wish to proceed with the physical changes as above?
Enter Y or N >>

At this stage all checks are complete and the physical transformation or transfer can begin if the user so
wishes.

| CUSTOMER set changi ng 1552 entries.....

The named set is now being transformed, the number of entries to be processed is shown.

| CUSTOMER set transferring 1552 entries.....

The named set is now being unloaded from one database to another using the TRANSFER function.

| TRANSACTI ONS set data is unchanged

The named set did not require any physical changes.

| PRODUCTS set did not exist in old database

The named set has been created empty sinceit did not exist in the old database.

AGENTS set changi ng 357 entries.....
(not relevant to new database ( ignored)

The named set contains no items which were in that set in the old database and therefore no entries are
relevant, the set is now empty.

CUSTOMER set changi ng 3064 ......
54000 This has been zeroized as it cannot be converted to J1

This particular value in an entry could not be converted to the new data type (because of overflow or
underflow). The run substitutes zero for that value and continues.

| Buil ding path to master set 14

A path is now being built between the last-mentioned detail set and the stated master set. This occurs
independently of any restructuring of data for the sake of performance.

| 732 new CHAI N-HEAD entries added to naster set 14
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During the building of the previousy mentioned path, it was necessary to add chain-heads as stated (to
either amanual or automatic master).

| NO VACANT ENTRIES LEFT I N MASTER SET 17

TRANSMUTE needs to add chain-head entries to the stated set but there are no more free entries. The run
has to abort.

| DUPLI CATE SEARCH | TEM entry stored i n XPDUPEO3

A master entry cannot be put into the set because it has a duplicate search item. It is therefore stored in the
stated MPE filefor later salvage (see Appendix D for details).

| File full or unavailable ( data has been | ost

The duplicate entry cannot be stored for later salvage since the MPE fileisfull or unavailable.

|Purging work files..... (please wait).....

There is a pause while the work files are purged before the program terminates. Do not interrupt this
process.

| WARNI NG ( Dataset name conflict, cannot renane database SALESA

The database SALESA is OK but is named XPRQDA. FLEXIBASE was unable to perform the final
rename because of files with conflicting names being present (which are not part of the database) or some
other similar reason. Look for such files and remove { then use the FLEXIBASE RENAME function to
rename XPRQDA correctly.

| <><><> PHYS| CAL CHANGES ARE COVPLETE <><><>

This message marks the end of TRANSMUTE. The new database is now intact as per the new schema. All
changed sets are rebuilt on "DEV=DISC" and it is possible therefore that sets may have migrated from
their original disc drives. If thisis of concern then use the MOVE command of DBUTIL to relocate those
sets.

18.7 STRUCTURAL CHANGE MENU

The menu is invoked if the user smply presses return (i.e. default) when prompted for the Schema
filename. The menu gives access to all the types of change which the user may want to specify. After
sdecting an option from the menu, the user is generally presented with sdf-explanatory prompts, and
LISTS from which to choose the object of the action.

For example: The user chooses option 1 on the menu - "ADD ITEM into SET".

A LIST of SETSisdisplayed so that the user can choose which set.

A LIST of All ITEMS isdisplayed so the user can choose the relevant item to be added into the
et

A LIST of ITEMSin the SET is displayed so that the user can choose the position for the new
item to be inserted into the SET.

Thorough checking is made to ensure that nothing inconsistent can be specified by the user - eg. in the
example above, it isnot permitted to add an item into a set if that item already existsin that set.

After each option from the menu is completed, the menu is redisplayed for another choice.

Finally, instead of choosing another option, the user will enter "P" to Proceed to Processing (or "Q" to quit
the specified changes).



FLEXIBASE Documentation Section 18( Transmute/ Transfer Function
Page 113

At this point the software will proceed (in the same way as by the schema-file method) to identify and re-
list the changes before asking the user for confirmation on actioning the actual physical changes to the
database. If however the changes do not require physical changes to sets (i.e. smple changes such as
passwords) then the changes will be applied immediately.

CHOOSING FROM LISTS

All lists consist of numbered entities.

E.g. 11 PRCDUCT 12 ACCOUNT 13 NAME

The user can choose an entity by

either - Entering the number of the entity eg. 12
or - Entering the name of the entity e.g. ACCOUNT
or - Entering the first part of the name eg.AorAC

(In this case the software will pick thefirst entity namein the
list which matches what was typed.)

Thisflexibility of choosing from lists has two advantages:

The user does not have to refer e sawhere to find out what the optionsare - ALL options are
listed.

The user needs to do minimal typing - even 16 character names are selectable with 2 or 3
keystrokes.

PRESS RETURN FOR DEFAULT
Both for sdlection from lists, and other inputs, just pressing return without any input will usually cause a
quitting of the option currently being input, either by going back one stage or back to the menu - whichever

ismore logical in the context. Where the default is different from this, the meaning of just pressing return
isgiven in square brackets, e.g. "Select next Set whose name is to be changed [no more] >>".

NAME CHANGESTO ITEMSAND SETS

Name changes to items and sets are specified from the menu. Because name changes are in general not
compatible with most structural changes, the menu will not reappear after name changes are specified.
Instead the software proceeds to action the name changes immediately.

If structural changes have aready been specified in a particular run, then the option for changing names
will no longer be available from the menu for the rest of that run.

If creating jobfiles for both structural and name changes, then the name change jobfile must be streamed
last.

SAME CHANGESTO MULTIPLE DATABASES

Using the MENU method it is smple to create a jobfile which will make the same changes to multiple
copies of the database, even if the capacities and/or blocking factors are different from one copy of the
database to another e.g. on separate HP3000 computers. (If the user does not specify a change to a set's
capacity or blocking factor then no change will be made.)

HELP

Context sensitive help text isavailable at all prompts by entering "?".
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DIALOG BETWEEN THE USER AND SOFTWARE

STRUCTURAL CHANGE MENU

11 AMEND PASSWORDS
12 ADD READ class to | TEMs
13 REMOVE READ cl ass from | TEMs

SETS....... i ITEMLIST. .............
1 ADD ITEMinto Set 21 CREATE NEW I TEM i n Dat abase
2 DELETE | TEM from Set 22 DELETE | TEM from Dat abase
3 Change CAPACITY 23 Change | TEM TYPE/ LENGTH
4 CREATE a NEW SET
5 DELETE a SET
6 OPTI M ZE Bl ocki ng Fact or PATHS. . . ... ..........
7 OPTIM ZE ALL Bl ocki ng Factors 31 CREATE NEW PATH
8 Change SET TYPE 32 DELETE PATH
9 REVI EW SET 33 Change SORT-|TEM
10 Specify AUTO EXPAND 34 Change PRI MARY- PATH
SECURITY.............. B-TREE INDEXES. ..........

37 ASS | ndex
38 DROP | ndex

14 ADD WRITE class to | TEMs RENAME / GLOBAL ........

15 REMOVE WRI TE cl ass from | TEMs 41 Renane DATABASE

16 ADD READ cl ass to SETs 42 Renane | TEMs & SETs

17 REMOVE READ cl ass from SETs 51 Change BLOCKMAX

18 ADD WRI TE cl ass to SETs 52 Change NATI VE- LANGUAGE

19 REMOVE WRI TE cl ass from SETs
CHOOSE FUNCTION [Q=quit P=Process changes] >>

ADD ITEM into Set

| Sel ect the Set >>

Choose the Set into which an item is to be added. The set will aso have its blocking-factor optimized. (
OR just pressreturn to go back to the menu ).

| Select the itemto be added into the set [return=no nore] >>

Choose an item which is to be added into this set. The item must not already exist in this set. ( OR just
press return to go back to the menu).

| I nsert BEFORE which item[or return=END of set] >>

The position of the new item in this set is determined by choosing the item before which the new item isto
be placed. ( OR just press return to place the new item at the end of the set ).

DELETE ITEM from SET

| Select a Set >>

Choose the set from which an item is to be deleted. All sets must contain at least one item, so you cannot
delete the only item in a set. The set will also have its blocking factor optimized. ( OR just press return to
go back to the menu ).

| Select the itemto be deleted fromthe set >>

Choose the item which is to be deleted from this set. You cannot delete an item which is used as a search
or sort item in this set. ( OR just press return to go back to choosing another set ).

AMEND CAPACITY of a Set

| Select a Set >>

Choose the set which isto have its capacity amended. ( OR just press return to go back to the menu).
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Present Capacity is: 20000
Current nunmber of entries: 737 ( 4%full)

Enter New Capacity >>

Enter the new capacity. This must be a valid positive number greater than or equal to the current number of
entries. ( OR just pressreturn to go back to choosing another set ).

CREATE NEW SET

| Enter NAME for new set >>

Enter the name for the new Set. The name may be a maximum of 16 characters, the first must be A-Z, the
rest A-Z, 0-9 or certain other characters. ( OR just press return to go back to the menu ).

1 Manual 2 Automatic 3 Detail
Sel ect the new set type >>

Choose one of the set-types for this new Set. ( OR just press return to go back to the menu ).

| Do you want a B-Tree Index on this set? (Y/N >>

Choaosing 4 from the menu reveals a new question about whether the set should have a B-Tree Index or
not, if the type of the new set is Manual.

| Insert new set BEFORE which set [or return=LAST SET] >>

The position of the new Set in the list of setsis determined by choosing the set before which the new set is
to be placed. It is important to place master sets before detail sets to which they may be linked by paths.
(Inserting a set into the list will change the set numbers of following sets - this might be relevant if you
have applications which reference sets by number.) ( OR just pressreturn to place the new set at the end of
thelist .)

Security READ CLASSES:
Enter User-C ass-No (0-63) [Return if no nore] >>

Enter a User-class number. This must be a valid number in the range 0 to 63. You can specify any user-
classes, but ultimately only those classes which have passwords assigned will be active. A user who logs-
on with the creator password (;) has full read and write access to the whole database regardless. (OR just
press return if you do not want to specify any further classes).

Security WRI TE CLASSES:
Enter User-C ass-No (0-63) [Return if no nore] >>

As above

Select the itens which are to be included in the set:
Select itemto be included in set [no nore] >>

Repeatedly choose items to be included in the set. The same item may not be included in the set more than
once. An automatic master set may only contain one item. Master sets must contain at least one smple
item to be the search item. Any set must contain at least one item. ( OR just press return when all itemsin
the set have been entered .)

| Enter Capacity >>

Enter the capacity. This must be a valid positive number.

| Use "Specify AUTO EXPAND' on the menu if expandability is required
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This noteis displayed for new detail sets (iX 5.0 onwards).

DELETE SET

| Select the Set to be deleted >>

Choose from the list the set which is to be deleted. All paths into this set will also be deleted. If one of
those paths was the only path into an automatic master set, then that automatic master set will also be
deleted. ( OR just pressreturn to go back to the menu ).

OPTIMIZE BLOCKING FACTOR of a set

ADVICE: also sat BlockMax to maximum (2560) to gain full performance benefits

| Select a Set >>

Choose the set which is to have its blocking-factor optimized. On MPE/iX you are advised to also increase
BlockMax to its maximum to get the full benefits. On MPE/V you should follow the BlockMax
recommendation (if any) from the DIAGNOSE module in FLEXIBASE. ( OR just press return to go back
tothe menu .)

| Do you want to optinize the blocking factor (Y/ N >>

If you want to confirm that the set is to have its blocking factor optimized then enter "Y", otherwise enter
"N" and the set will not be optimized.

OPTIMIZE ALL BLOCKING FACTORS

ADVICE: also sat BlockMax to maximum (2560) to gain full performance benefits

| Do you want all blocking factors optimzed? (Y/N >>

When Optimizing All blocking-factors, on MPE/iX you are advised to also increase BlockMax to its
maximum to get the full benefits. On MPE/V you should follow the BlockMax recommendation (if any)
from the DIAGNOSE module in FLEXIBASE. Because many sets may need to be rewritten and paths
rebuilt, you should consider the available run time for this processing. If you want to confirm that All sets
are to have blocking factors optimized then enter "Y", otherwise enter "N" and the sets will not be
optimized.

CHANGE SET-TYPE

| Sel ect the set to have its type changed >>

Choose the Set of which you want to change the type. You can only change to or from a detail set if there
are no pathsin the set. You can only change to an automatic master if the set contains one item only and at
least one path. If changing from or to a detail, then the blocking-factor will be optimized. (OR just press
return to go back to the menu.)

Currently this set is of type DETAIL
1 Manual 2 Automatic 3 Detail

Sel ect the new set type >>

Choose the new type for this set. Y ou can only change to or from a detail set if there are no pathsin the set.
You can only change to an automatic master if the set contains one item only and at least one path. If
changing from or to a detail, then the blocking-factor will be optimized. (OR just press return to go back to
the menu.)

| Sel ect which itemis to be the SEARCH | TEM >>
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Choose which item is to be the search-item of the new master set.

| Use "Specify AUTO EXPAND' on the menu if expandibility is required

This noteis displayed for sets made into detail sets (iX 5.0 onwards).

REVIEW SET

| Sel ect set to be reviewed >>

Choose which set to review. The specification of the set will be displayed in schema-format with item-
types and the current number of entries commented in. The blocking factor is displayed in brackets after
the capacity — if "best" then it will be optimized in processing, if empty then it will not. ( OR just press
return to go back to the menu. )

Name: DEPARTMENTS , Manual (5/10);

Entry:
DEPT (1, << K 1>
PAY- TYPE , << X 2>
DEPT- NAME , << X 24 >>
MANAGER , << X 24 >>
COSTED- GRCSS , << R 4 >>
COSTED- ER- NI , << R 4 >>
COSTED- EE- PENS << R 4 >>
HOLS ; << R 2 >>

Capaci ty: 321 (best) ; << 67 Entries >>

(Press Enter to return to nenu)

[ Capacity: 10000 (25), 3000, 1000; << 2467 >>

Sets which are specified for Auto-Expand have the capacity line formatted as above, with schema
conventions. The figures are, from left to right, maximum capacity, (blocking factor), current capacity,
increment; <<current entries>>.

SPECIFY AUTO-EXPAND FOR DETAIL SETS

Avai |l abl e SETS in dat abase are:
1 EMPLOYEES 2 LOCN DEPTS 3 BACS- DATA 4 **All Sets**

Select a Set >>

Choose the Detail set which is to have its Auto-Expansion specified or changed. You can also choose
"**All Sets**" and apply the specification to all detail setsin the database. Master sets cannot be made
Auto-Expandable. (OR just press return to go back to the menu.)

Maxi mum Entri es: 600000
Increment Entries 50000

Enter Maxi num Capacity (0=disable) >>

The current specification (Maximum and Increment), if any, isfirst displayed. Enter the maximum number
of entries up to which auto-expansion is to be allowed. The absolute maximum is 16.77 million multiplied
by the blocking factor. Alternatively, entering zero will disable auto-expansion. (OR just press return to go
back to select a set.)

Note that specifying a reduction of an existing maximum is acceptable and will work correctly, though the
reduction will not be observablein aLISTF.

| Enter Increnent as Entries or Percent (default = 10% >>
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Enter the number of entries, or the percentage of the current capacity, by which the set is to be expanded
each time it becomes full. A percentage must be terminated by the percent sign. Thus for example enter
250000 or 15%, or just press return for the default of 10%. A percentageisin fact converted to a number of
entries by FLEXIBASE and stored in the database as such.

AMEND/DELETE/ADD PASSWORDS

(REMEMBER - Capitals and lower case are relevant in passwords.)

Current User-Cd asses and Passwords are:
5 WALL 10 PLUM

Enter O ass-no to anend/del ete, or New class-no (0-63) >>

Enter the User-class number of the password which you want to AMEND or DELETE, OR enter a NEW
user-class number to which you will next assign a password. The user-class must be a valid number in the
range 0 to 63. ( OR just press return to go back to the menu. )

| Enter New Password ( or just press return to Delete) >>

Enter a new password for the selected user-class number. Capitals and lower case ARE relevant in
database passwords, any characters may be included. Passwords may be from 1 to 8 charactersin length. (
OR just pressreturn to delete the user-class from the password list. )

ADD/REMOVE READ/WRITE class to ITEM/SETs

Current User-Cd asses and Passwords are:
5 WALL 10 PLUM

Sel ect one or all of the listed itenms >>

Choose the Item (or set) on which you want to amend the security-access. OR choose the listed option to
amend security-access on ALL items (or sets). ( OR just pressreturn to go back to the menu. )

Current Security is: READ User-Cl asses / WRI TE User-Cl asses
5/ 10
Enter User-C ass-No (0-63) [Return if no nore] >>

Enter a User-class number. This must be a valid number in the range 0 to 63. You can specify any user-
classes, but ultimately only those classes which have passwords assigned will be active. A user who logs-
on with the creator password (;) has full read and write access to the whole database regardless. ( OR just
press return if you do not want to specify any further classes. )

CREATE NEW ITEM in database

|Enter NAME for new item [return=no nore] >>

Enter the name for the new Item. The name may be a maximum of 16 characters, the first must be A-Z, the
rest A-Z, 09 or certain other characters. ( OR just press return to go back to the menu. )

| Enter nunber of SUBITEMS if conpound [return=sinple item >>

Enter the number of sub-items if the item is to be compound. (A search-item may not be compound.) (If
amending the number of sub-items then dialogue later in the run will define how existing data is to be
distributed.) Total item length (Ilength* sub-items) may not exceed 2048 words. The number of sub-items
may not be O or exceed 255. ( OR just pressreturn if the item isto be smple (=1 subitem).)

| Enter |tem DATA-TYPE >>
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Enter the item-type. This may be one of the characters X,U,l,JK,R,P,Z or E. Do not use type E (IEEE
Real) on releases prior to MPE/iX4.0. If the item is to be a sort-item it may only be of types X,U or K. (
OR just pressreturn to go back to choosing an item for type-change. )

| Enter item LENGTH >>

Enter the item (or sub-item) length. For type P thisis nibbles and must be a multiple of 4. For types X,U,Z
this is bytes and must be a multiple of 2. For other types this is 16-bit halfwords. Total item length
(length* sub-items) may not exceed 2048 halfwords. (If amending existing length then dialogue later will
establish truncation etc) ( OR just press return to go back to the menu. )

|Insert BEFORE which item [or return=END of itemist] >>

The position of the new Item in the Item-list is determined by choosing the item before which the new item
isto be placed. (Inserting an item into the list will change the item numbers of following items - this might
be relevant if you have applications which reference items by number.) ( OR just press return to place the
new item at the end of thelist. )

Security READ CLASSES:
Enter User-C ass-No (0-63) [Return if no nore] >>

Enter a User-class number. This must be a valid number in the range 0 to 63. You can specify any user-
classes, but ultimately only those classes which have passwords assigned will be active. A user who logs-
on with the creator password (;) has full read and write access to the whole database regardless. ( OR just
press return if you do not want to specify any further classes. )

Security WRI TE CLASSES:
Enter User-Cd ass-No (0-63) [Return if no nore] >>

As above

DELETE ITEM from database

| Select an itemto be deleted >>

Choose the item which is to be deleted from the database. The item must not currently be included in any
set i.e it must be unreferenced. If the item is still referenced then use the "Delete Item from Set” menu
option first. ( OR just press return to go back to the menu. )

CHANGE ITEM TYPE/LENGTH

| Select Itemto be changed >>

Choose the item to have its data-type changed. Sets containing the item will have their blocking-factors
optimized. ( OR just pressreturn to go back to the menu. )

Current (subitens,) type and length are: R 2

Enter nunber of SUBITEMS if conpound [return=sinple item >>

Enter the number of sub-items if the item is to be compound. (A search-item may not be compound.) (If
amending the number of sub-items then dialogue later in the run will define how existing data is to be
distributed.) Total item length (length* sub-items) may not exceed 2048 words. The number of sub-items
may not be O or exceed 255. ( OR just pressreturn if the item isto be smple (=1 subitem).)

| Enter |tem DATA-TYPE >>
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Enter the item-type. This may be one of the characters X,U,l1,JK,R,P,Z or E. Do not use type E (IEEE
Real) on releases prior to MPE/iX4.0. If the item is a sort-item it may only be of types X,U or K. ( OR just
press return to go back to choosing an item for type-change. )

| Enter item LENGTH >>

Enter the item (or sub-item) length. For type P thisis nibbles and must be a multiple of 4. For types X,U,Z
this is bytes and must be a multiple of 2. For other types this is 16-bit halfwords. Total item length
(length* sub-items) may not exceed 2048 halfwords. (If amending existing length then dialogue later will
establish truncation etc) ( OR just press return to go back to the menu. )

CREATE NEW PATH

Avai |l abl e SETS in dat abase are:
1 CLOCK-NOS 2 DEPARTMENTS 3 DUMW 4 LOCATI ONS
Sel ect Master Set for path >>

Choose the Manual or Automatic master set which is to contain the chain-heads. The set will also have its
blocking factor re-optimized. ( OR just pressreturn to go back to the menu. )

Avai |l abl e SETS in dat abase are:
1 EMPLOYEES 2 LOCN DEPTS 3 BACS- DATA

Sel ect detail set for path >>

Choose the Detail Set within which the entries will be linked to the chosen master set. The set will also
have its blocking factor re-optimized. ( OR just pressreturn to go back to the menu. )

Possi bl e SEARCH I TEMS in this set are:
1 UNION 2 GRADE- CODE

Select itemto be the search-itemin the detail set >>

Choose the Item in the detail set which is to be the search-item for this path. Only items in the detail set
having the same data-type as the master search-item are listed. ( OR just press return to go back to the
menu. )

Possible SORT-I TEMS in this set are:
1 CLOCK-NO 2 DEPT 3 STATUS 4 NAME 5 N -NO
Select itemto be the sort-item (if required) >>

Choose the Item in the detail set to be the sort-item for this path (if a sort-item is required). Only itemsin
the detail set with suitable data-types (i.e. X,U or K) are listed. ( OR just press return if NO sort-item is
required on this path. )

DELETE PATH from Database

PATHS in this database are:

Pr Master Set Detail Set Search Item Sort Item
1 CLOCK- NOs EMPLOYEES CLOCK- NO
2 | DEPARTMENTS EMPLOYEES DEPT CLOCK- NO
3 CLOCK- NOs EMP- DATA CLOCK- NO

Sel ect one of the listed paths >>

Choose from the list the path which is to be deleted. If the path is the only path into an automatic master
set, then that automatic master will also be deleted from the database. Sets referenced by the path will have
their blocking-factors optimized. (OR just press return to go back to the menu.)

CHANGE SORT-ITEM

PATHS in this database are:
Pr Master Set Detail Set Search Item Sort Item
1 CLOCK- NOs EMPLOYEES CLOCK- NO
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2 | DEPARTMENTS EMPLOYEES DEPT CLOCK- NO
Sel ect the path on which the sort-itemis to be changed >>

Choose the path on which the sort-item isto changed, deleted or added. ( OR just press return to go back to
the menu. )

Possible SORT-ITEMS in this set are:
1 DEPT 2 STATUS 3 NAME 4 NI-NO 5 NI -CLASS

Sel ect the new sort-item[or return to delete sort iten] >>

Choose which item is to be the new sort-item. The list will only contain the items in the set of a suitable
type- X,U or K. ( OR just pressreturn if the path isto have no sort-item.)

CHANGE PRIMARY-PATH

Avai |l abl e SETS in dat abase are:
1 NEWAME 2 EMPLOYEES 3 BACS- DATA 4 EMP- DATA

Sel ect the set in which the primary-path is to be changed >>

Choose the Detail Set in which the primary path is to be changed. The primary path is the path on which
REPACKING can take place - see section on REPACK Function. ( OR just press return to go back to the
menu. )

PATHS in this set are:

Pr Master Set Detail Set Search Item Sort Item
1 CLOCK- NOs EMPLOYEES CLOCK- NO STATUS
2 | DEPARTMENTS EMPLOYEES DEPT CLOCK- NO

Sel ect the new primary path >>

The "I" indicates the current primary path. Choose the path which is to be the primary path. The primary
path is the path on which REPACKING can take place - see section on REPACK Function. ( OR just press
return to go back to the menu. )

ADD B-TREE INDEX

Avai |l abl e SETS in dat abase are:
1 NEWSET 2 CLOCK- NOs 3 DEPARTMENTS 4 DUMWY
5 LOCATI ONS 6 EMP- DATA

Sel ect the Master Set to have B-Tree | ndex >>

Chosen sets are validated to not aready have a B-Tree Index. Only Master (Manual or Automatic) are able
to have B-Trees (not Detail Sets).

DROP B-TREE INDEX

Avai |l abl e SETS in dat abase are:
1 NEWSET 2 CLOCK- NOs 3 DEPARTMENTS 4 DUMWY
5 LOCATI ONS 6 EMP- DATA

Sel ect the Master Set to have B-Tree | ndex >>

Chosen sets are validated to have a B-Tree Index.
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SCHEMA
B-Trees can be specified in a schema using the standard syntax (/Indexed).

PROCESSING

The creation, dropping and rebuilding of B-Trees is al handles transparently, robustly and in the most
efficient way (e.g. B-Trees not rebuilt for sets which are being modified unless the search-items is
implicated in the changes or the capacity isincreasing). A few new progress messages may be observed.

Dr oppi ng Appropriate B-Trees

Bui | di ng nodi fied or New B-Trees

Re-establ i shing B-Tree Settings

The latter message refers to the settings of BTREEMODEL and WILDCARD in DBUTIL, which are re-
installed at the end of the TRANSMUTE run.

RENAME DATABASE

Current Nane of database is PAYROL

Enter New Nanme for database >>

Enter the new name for the database. The name may be up to 6 charactersin length, the first must be A-Z,
therest A-Z or 0-9. ( OR just pressreturn to go back to the menu. )

CHANGE BLOCKMAX

On MPE/ XL and MPE/i X Set Bl ockMax to maxi mum (2560) to get best performance

Current Val ue of BlockMax is 2560

Enter new val ue for BlockMax (Range is 128 TO 2560 words) >>

Enter the new value for BlockMax in words. Therangeis from 128 to 2560, though that range may be less
on earlier versions of MPE. For MPE/iX you are advised to use the maximum. For MPE/V you are advised
to use the value recommended in the DIAGNOSE module of FLEXIBASE, since too high or too low
values will impair performance. Thereis no point changing BlockMax unless you also Optimize blocking-
factors. ( If you reduce the blockmax from its current value there is a high probability that current blocking
factors will become unworkable and this run will fail — therefore if you reduce BlockMax then also
Optimize All blocking-factors. ) ( OR just press return to go back to the menu. )

CHANGE NATIVE-LANGUAGE

Current Language i s NATI VE- 3000
1 NATIVE-3000 2 AMERICAN 3 CANADI AN-FRENCH 4 DANISH etc
Sel ect the new | anguage >>

Choose the new language to be native for this database. Sorted chains will not be rebuilt to match the new
native sorting sequence. If you want the sorted chains rebuilt, remove the implicated path in this run, then
reinstate the path in another run. ( OR just press return to go back to the menu. )
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SECTION 190 ARCHIVE FUNCTION

19.1 PURPOSE AND GENERAL PRINCIPLES

The purpose of the ARCHIVE function is to extract subsets of entries in a database into a smaller, archive
version of the database. It selects a limited number of records from a source database, puts them into an
archive database and deletes them from the original database. The new database will be a logical subset of
the original database. The archive database is created in the log-on group during the run, if it does not
already exist (see below). The user must have the appropriate access to the group and account of the main
source database to be able to DBOPEN the database for read and write (i.e. DBGET and DBDELETE)
access. The archive database will have all flags (logging etc.) set to their defaults. Remote databases can
also be archived from, but in this case direct access to the source root file is not possible and so passwords
and read/write lists are set to default values.

The primary purpose of the ARCHIVE module is to archive logically consistent data into new archive
databases. By enabling archiving of all logically connected entries a consistent subset of data entries will
be created and will be deleted from the source database. For example, if an accounts database contains data
for more than one company it will be possible to archive those entries relating to one of the companies into
another, smaller, database.

Before configuring an ARCHIVE run, it is necessary to grasp three notions which are fundamental to the
archiving process.

The"key" dataset. Thisistheinitial dataset from which entries will be extracted for archiving. For
each entry selected in the key dataset, the ARCHIVE function will also extract entriesin other
datasets that are associated with it by paths. For example, if the key dataset is a detail, then for
each entry selected, any entriesin the associated master dataset(s) will also be extracted for
archiving. For each archiving run, you must designate a single key dataset.

The archiving subset. By default, the ARCHIVE function will follow paths through the entire
database, to extract entries from the key set, and from all its associated sets. However, it may not
be required to archive data from all the associated sets. It is therefore possible to define an
"archive subset”. Thisisdone smply by designating the master sets at which the archiving
function should stop when following paths through the database (you must select master datasets
here, since to archive an entry from a detail dataset, you must necessarily archive its
corresponding chain headers also).

"Non-delete”’ datasets. It may be required to archive entries from some datasets, without deleting
them from the source. A typical example might be a detail dataset of customer orders, associated
with a master dataset of customer details. In this case, we would want to archive and delete entries
in the orders dataset, along with their master chain header entries; however, we would not want to
delete these chain headers from the customer dataset. It is therefore possible to declare one or
several "non-delete” sets within the archive subset.

Requi rements & Pre-conditions:

. The user nust be able to open the source database in npde 3.
The user nust supply a password which gives conplete read and wite access to
ALL sets and itens in the source database.
The user nust have read, wite, and save access to the |log-on group, or to the
group in which the destination database resides.

19.2 USER DIALOG
The following is the dial og between the user and the FLEXIBASE software:
: RUN FLEXI BAS. PUB. HQ

Select option 19 from the menu.



Section 19( Archive Function FLEXIBASE Documentation

Page 124

Do you want to run Interactively now or create a streamed Job file?
Enter | or J >>

The actual creation of the archive database can either be performed in session mode or defined and run asa
job.

| Sour ce Dat abase Nane >>

Enter the name of any existing database from which you wish to archive entries into the Archive Database.
This Database Name may be fully qualified and you must supply a password which will give full access to
all parts of the database from which you wish to archive. File equations and remote databases are all owed.
Note that ARCHIVE will fully qualify the source database name before attempting to open it, thusif afile
equation is required it must relate to the fully qualified database name. For example, if the program is run
while logged into the PUB group of the HQ account and the source database name TESTDB is entered
then ARCHIVE will open the database TESTDB.PUB.HQ. If the user back-references this to another
database he must enter the file equation :FILE TESTDB.PUB.HQ=<<other database name>>. Note: As
long as the file name on the left hand side of the file equation is fully qualified, it can be any valid MPE
filename (e.g. X.Y.Z or DB.GROUP.ACCT).

| Password >>

Enter password which gives full read and write access to all parts of the source database. If the source
database is a remote database then this password will be the only known password from the source
database, al others will be defaulted. Thus, this password must give full read access to the entire source
database. In any event the password should give read access to all of the source database to enable
complete copying of entries, to enable the correct set capacities to be used and to avoid inexact copying of
the source database.

| Ar chi ve Dat abase Nane >>

Enter a valid database name for the new Degtination Archive Database. This will be created as an exact
copy of the Source Database (unless remote) but with reduced Capacities (except in the case of a remote
source database — see above), and will be created in the logon group. The database name may not be
qualified and must not already exist.

| Enter Capacity Percentage or Formula >>

Enter the percentage of the Source Database Set Capacities to be used in the Destination Archive Database.
You may also express this as a multiple of the number of entriesin the Source Database. Thus entering the
number "50" will cause the new database to be built with half (50%) of the capacities of the Source
Database. Specifying a number on its own instructs ARCHIVE to calculate the Archive Database's
Capacities as a multiple of the Source Database's Capacities. Thus, entering 10 will cause the Destination
Capacities to be one tenth (10%) of the Source Capacities. The value entered must be greater than zero and
less than or equal to 100. To use the Source Database's entry counts as the basis for the calculation enter
"ENT*" followed by the percentage required. Entering "ENT*50" will specify 50% of the entry counts of
the Source Database. Thus, to base the percentage upon the Capacities smply enter a number between 0
and 100. To base the percentage upon the number of entries enter "ENT*" followed by a number between
0 and 200. In this way the Archive Database may be created with Capacities up to twice that of the number
of entriesin the Source Database.

Having specified the overall capacity percentage, the newly-calculated capacities of the sample database
are now displayed. Individual set's capacities may be altered as required. Thus you may override the
automatic calculations if required.

The Archive Database will have the foll owi ng Capacities:

Dat aset Name Type Capacity

CLOCK- NOs A 157
DEPARTMENTS M 23
BANKS M 37
DUMWY M 1
EMP- DATA M 157
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| Do you want to amend any of these Capacities (Enter Y or N >>

Enter Y to amend individual sets capacities by specifying the required capacities.

| Dat aset Nane to anmend >>

Enter the dataset name whaose capacity you wish to modify from the value displayed above.

| Capacity Requested >>

Enter the requested capacity for this set, e.g. 127.

| Creating Archive Database..... (please wait).....

If in session mode then the new archive database will be created at this point. In job mode the database is
not created and any future validation is done against the Source Database. If the Source database is located
on aremote machine then at this point the following lines are displayed on $STDLIST:

N. B As SOURCE DATABASE i s REMOTE, default passwords of 5 READER & 10 <<pass>>
--- and default read/wite lists (5/10) will be inserted in the archive database.

In the case of a remote source database, passwords are not available and thus the item and set read/write
lists are set to defaults of (5/10). Password level 5 is defaulted to the password READER, and password
level 10 is set to the password used to open the source database previoudly. If the remote source database
was opened with the";" password then a password 10 WRITER is used.

In order for ARCHIVE to navigate through the database structure when copying entries it al'so temporarily
changes al Automatic Master Sets in the destination database into Manual Master Sets. At the end of the
run they are reset back to Automatics. The user should NOT, however, break and abort an ARCHIVE run
asthe Automatic setswill not have been changed back to Manuals. Thisis very important.

| Are Archived Entries to be DELETED fromthe Source database? (Y/N) >>

ARCHIVE will delete entries from the Source database. Since the result of this operation may be difficult
to predict before the run, the user may choose not to delete entries from the Source database, thus enabling
the user to "try out" the ARCHIVE run initialy. The resulting archive database will contain all entries
selected from the Source database, but none of these entries will have been deleted from the Source
database, leaving it intact.

The next three questions are only asked if the answer to the above questionisY.

| Shoul d data be RECOVERED in the event of a run-time error? (Y/N >>

ARCHIVE will delete Detail Set entries as it successfully archives from the Source database (and master
entries once selection is complete). If an error occursin archiving, e.g. a set in the archive database fills up,
ARCHIVE can replace al those deleted Detail set entries back in the Source database — thus leaving it
intact. Answer Y if you want to enable this data recovery. Answering N will leave both Source and
Archive databases incomplete.

| Shoul d I mage LOGA NG be turned off in the Source database? (Y/N >>

Because ARCHIVE deletes entries from the Source database using normal IMAGE intrinsics these deletes
will be logged to any IMAGE Log Filethat isin use. This may result in a very large log file and you may
sdlect ARCHIVE to disable logging for the duration of the run and re-enable logging at the end. Note that
thiswill result in an inconsistent log file so it is recommended that a new logfile should be built after the
archiving run is complete. The next two questions allow the user to define "non-delete’ datasets as
described in "Purpose and General Principles' above.

| Do you wi sh to DELETE only from sel ected sets? (Y/N) >>
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Enter N and ARCHIVE will delete ALL entries from ALL datasets that it archives from the Source
database. This may not be acceptable, the user requiring only certain sets to be deleted from (e.g. only one
Detail Set, but none of its associated Master Sets). Enter Y to select alist of al of the dataset names from
which entries ARE TO BE DELETED from the Source database.

You may now sdect a list of dataset names (Masters or Details) from which entries ARE TO BE
DELETED from the Source database. Terminate the list with a null entry. Note that master set entries can
only be deleted if all of their associated Detail entry chains on all its paths are also deleted. As many
dataset names as required may be entered into thislist, the dataset must exist in the Source database.

Thedialog isasfollows:

| Set Nane to delete entries from[press return to end] >>

You may now select entries from the Source Database to be archived into the Archive Database. Specify a
"key" dataset (as described in "Purpose and General Principles’ above) and particular values of any item in
that set and the matching entries will be archived, along with as many associated detail/master entries as
possible. Up to three data item value conditions may be entered, and the wildcard character "@" may be
used to refine those entries to be archived. It isimportant to understand the process which ARCHIVE uses
to archive entries across. Starting with the "key" dataset specified, ARCHIVE will identify the entry or
entriesin that set matching the data-item value conditions entered. If this set is a detail set then ARCHIVE
will also have to archive entries in those master sets which have paths into the detail set (to provide the
correct chain heads). These master sets may have other detail sets associated with them by paths — the
entries in these detail sets for the relevant values will also be archived. These details may themselves
require master set entries to be archived to provide chain heads, and so the whole process repeats itself
until all paths are exhausted, or setsfill up.

Provided the Destination Set capacities are large enough, ALL logically connected data set entries will be
archived. Thereisno practical limit to the number of setsinvolved, nor the number of entries archived.

| Dataset Name >>

Enter the name of any of the Datasets in the Source Database from which you want to archive entries with
matching data-item values. Any Manual Master, Automatic Master or Detail Sets associated to this set by
paths will have their associated chains or chain heads archived aso (along with their associated entries).
Any set may be specified, even Automatic Masters (as these are temporarily modifed to become Manual
Masters for the purposes of the ARCHIVE run. The set should be selected carefully so as to ensure as
complete archiving as possible.

| Enter Data Value Condition(s) >>

The user may now specify up to three data item value conditions which will be used to select matching
data set entries. Each condition is composed of a data item name, arelational operator and a value. If more
than one condition is entered then they must be separated by an "AND" or an "OR".

Thus, the general syntax can be represented as follows:
| TEM RELOP VALUE
[ ANDY OR | TEM RELOP VALUE
[ ANDY OR | TEM RELCP VALUE] ]

where:

ITEM represents the name of any of the Data-items in the specified dataset, and may include the
specification of a specific sub item number (enclosed by parentheses).

RELOP is one of the allowed relational operators">", "<", "=", "<>" ">=" or "<=". Spaces may be entered
around relational operators, but are not mandatory and are ignored.
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VALUE isareevant value for the specified data item. The wildcard character "@" may be used to specify
ranges of values.

AND/OR is either the words AND or OR. These are mandatory if more than one condition is entered.

For example, to select al entries which have a data value of 20000 for the ACCOUNT-NO item in the
specified set (assuming ACCOUNT-NO to be avalid item within the specified set) the user would enter:

ACCOUNT- NO=20000

This may also be entered with spaces, eg ACCOUNT-NO = 20000; or with quotes, eg ACCOUNT-
NO="20000". The spaces and quotes are ignored, except in the instance when the quotes may be used to
specify preceding spaces in a data item value  Thus, REFERENCE=" A" is different to
REFERENCE="A".

Selecting on multiple (up to three) data value conditions is a powerful way of refining the specific entries
required. Each condition must be separated by AND or OR, further expanding the possibilities.

Thus, to sample those entries with a market-code of IT and an industry-code of BRICK the user would
enter:

MARKET=I T AND | NDUSTRY=BRI CK

Note that the data item names, and AND/OR, may be in upper or lower case (or even a mixture of the two)
but the data item values must bein the appropriate case to be matched correctly.

The following are valid examples of data value conditions (assuming that the items specified exist in the
specified set:

NAME > "A" and NAME < "B"

AMOUNT >= 0 AND anmpbunt <= 200
COVPONENT(12) <>" "

MARKET=I T or Market =UK or narket="FR'
| NDUSTRY<>" SAN' AND | NDUSTRY>" REFR"
ADDRESS( 2) >XXXXXX

The wildcard character "@" may be used to further refine the selection criteria. Thus entering STOCK
NO="PAP@" will sdlect only entries with a STOCK-NO whose first three characters are PAP. Each of the

three potential conditions may include the wildcard character - but it may only be associated with the "=
relational operator. Thus SUPPLIER > A@ isinvalid asit does not use the "=" operator.

Examples of itsvalid use are:

SUPPLI ER=COVP@

ACCOUNT- NO = 2@ AND MARKET <> UK
BALANCE>0 or NAVE=ICl @

DATE=@1

The next two questions alow the user to define an archive subset, as defined in "Purpose and General
Principles' above.

| Restrict this Archive to a subset of sets? (YN >>

Enter N and ARCHIVE will select ALL qualifying entries from the selected set aswell as all linked entries
from all associated datasets. This may be a long process, difficult to predict, and resulting in a large
guantity of entries some of which may not be relevant. Detail dataset entries must also archive their
associated Master entries to be archived successfully, but archiving of further Detail chains can be
prevented by specifying these Master sets as terminating datasets. For example, if archiving entries from a
detail set with only one master path (which in turn has four other dependant detail sets) the user can restrict
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the archive to only the detail and its master set by identifying the master set as a terminating set. None of
the other dependant detail sets will be archived. Enter Y to specify a list of Master sets at which to
terminate this process.

| Terminating Master Set Nane [press return to end] >>

You may now sdlect a list of Master dataset names at which to stop the recursive extraction process by
paths. Detail entries must archive their associated Master entries to be archived successfully, but the
archiving of further Detail chains can be prevented by specifying these Master sets as terminating datasets.
Asmany set names as required may be entered, the set name must exist in the Source database and must be
either aManual or Automatic Master set. Terminatethislist of set nameswith anull entry.

The software now attempts to archive entries from this set and any sets connected by paths to this set (and
any sets connected to them by paths, and so on). For example, suppose the requested set is a Manual
Master and one condition is entered (e.g. Search-Item=123456). This Master set has two Detail Sets, each
of which has one other Master Set (which are not connected to any other sets). The result would be: one
entry archived from the Manual Master Set (assuming the entry exists with the requested value); both
Detail Set chains for this Search Item value (if any, and as long as the Detail Sets do not become full); any
entriesin the other two Master Sets required to provide chain heads for the Detail Set chains.

The output would look like the following:

Archiving entries by Range.....
Num Entries Num Entries Percentage Percentage

Dat aset Nanme Archived Del et ed Del et ed Set Full
MANL 6 6 100% 26%
MAN2 3 3 100% 60%
MAN3 3 3 100% 60%

In this example, the "Percentage deleted” may be less than 100% in cases where a partial archive is
requested, and where certain master set entries cannot be deleted because they till have paths remaining to
chainsin one or more detail datasets.

19.3 PROGRESS REPORTING

In order to keep the user aware of how far through an archive ARCHIVE has processed it displays progress
messages on $STDLIST. These messages are to be used as approximate guides only as it is not possible to
estimate accurately the time required or number of entries which will be selected before they are actually
archived. The name of either the specified data set, or one of its associated detail sets, will be displayed
along with the number of entries which have been archived across for that set.

A percentage figure is shown which attempts to represent the percent complete for this dataset, but may not
always be accurate - they are meant as a guide only. These messages are displayed every 10 seconds
(unless specified otherwise - see Appendix C). In addition a file FXPROGRn (where n isa single digit 1-9)
is created which contains the same information. Normally this file will be called FXPROGR1, but if
another user is already using ARCHIVE, CREATE, ANALYZE or DIAGNOSE in the same logon group
then the file will be FXPROGR2 or 3 etc.

| <><><> ARCHI VE EXTRACTI ON COVPLETED <><><>

A new Source Database is then prompted for, enabling a completely new archiving procedure to begin.

19.4 ERROR AND WARNING MESSAGES

ERROR OPENING DATABASE
This message is followed by the error message returned by the DBERROR intrinsic which
explains why the database could not be opened.

ERROR - Invalid Database Name. Please re-enter
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A database name cannot have more than a six character filename, and must start with aletter. The
Source database name may be qualified with group and account names, which in turn must be
valid.

ERROR - Extraction too complex for Classic HP and has been truncated
Programs running on an MPE/V machine, or in Compatibility Mode on an MPE/iX machine, are
limited in the data stack size available. FLEXIBASE can run out of data stack space in these
programsif it hasto navigate through along chain of associated data sets to extract data (i.e.
copying one detail set entry can cause a whole series of associated data entries For ARCHIVE try
and restrict the extraction to a subset of datasets, thereby restricting the complexity of the extract.

No such entry in database <<Source Database Name>>
When archiving entries you have specified avalue in a particular set which does not exist in the
Source database.

<<Dataset Name>> set isfull - archiving incomplete
When archiving entriesit is possible to fill up one of the associated datasets. If this occurs the data
that has already been archived in thisrun isrestored to the original source database, thus leaving it
in afully consistent state. The ARCHIVE procedure should be done again specifying alarger
capacity for the dataset, or sets, concerned. A JCW is set when this condition occurs. The JCW
nameis SETFULL, and it containsthe value 1 if any set in the ARCHIVE run fills up.

IMAGE Error at line number nnnn

Dataset: <<setname>> in Database: <<database name>>
An unexpected error has occurred while archiving data across. Should this message appear,
contact Open Seaswith all the details (including STDLISTs and any other relevant data).

[INVALID - Must select at least one dataset name to del ete from)]
When sdlecting alist of dataset names from which to delete archived entries the user has not
selected any dataset names at all. At least one set name must be selected.

[INVALID - Must select at least one dataset name to terminate at]
When sdlecting alist of master dataset names at which to terminate the recursive archiving the
user has not selected any dataset names at al. At least one master set name must be selected.

[INVALID - Only Master Sets may be selected]
Only Master sets may be selected as terminating sets as a Detail set must, by the rules of
TurbolMAGE, aso archiveits Master entries to be successfully put.

File exists with the same name as the new root file
There exists afile on the system with the same name as that requested for the Archive Database
root file. Either choose another name, or purgethisfileif it is not needed.

WARNING ( Dataset filename conflict, cannot create database
Although theroot file can be created there exist other file(s) with names the same as one or more
of the Archive Database Datasets, e.g. NEWPAY 03 etc. Either remove these files or choose
another name for the Archive Database.

Destination Database Name may not be qualified
The Archive Database will be created in the logon group and account only, and so the name may
not be qualified. If required, the Archive Database can be renamed upon completion using option
14 from the FLEXIBASE menu.

Entry with this key value already existsin <<sample database name>>
When archiving entries the user cannot specify a particular data item value in a specific set whose
entry has already been archived across.

Dataltemisnot in set
The requested Data item is not defined as bel onging to the specified Dataset.
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Set does not exist in database
The requested Dataset is not defined as bel onging to the specified Database.

Dataitem is not in database
Thereguested Data Item is not defined as bel onging to the specified Database.

Schema file XPRQDASC can not successfully be put through DBSCHEMA
With aremote source database, ARCHIVE hasto use a self-generated schema file XPRQDASC
which it then uses to create the destination database via use of DBSCHEMA.PUB.SYS. Any
errorsin this schema file will cause this message to appear. It represents an unexpected error and
should be reported to your local Open Seas office. If an unexpected program error occurs, such as
abounds error etc., the program will abort with the following type of message:

<><> Program Error Occurred in Module ARCHIVEBYVALUE <><>
STRING INDEX EXCEEDS CURRENT LENGTH (PASCERR 651)
Program Module Trace:

OUTERBLOCK

ARCHIVEBYVALUE
Stack Marker:

Index Register %000000 (Decimal Q)

Code Location  %0004550 (Decimal  2408)

Status %060004 (Decimal 24580)

DetaQ %000027 (Decimal  23)

To report this fault please send the following to Open Sess:
1) Current Schema File of Database,
and
2) This printout
SOOI IS IO IS IO
Such an abort has not been expected, and as such represents a problem either with the software or database
itself. It will require further investigation, for which purpose the items listed above should be sent to Open
Sesas.

[Invalid option] or [INVALID RESPONSE PLEASE RE-ENTER]
There are some questions where there is an allowable range of acceptable answers (e.g., Y or N).
If an invalid option has been entered this message is displayed and the user must re-enter one of
the allowed values.

Error in << DB Call>> on Database "dname", Set Number "n"
ARCHIVE uses many standard IMAGE calls when operating. Any error encountered in these
callswill result in this message (should never occur unlessthere is some problem with the
database). Contact Open Seas if this error occurs.

When specifying data value conditions a number of errors may occur. In each case ARCHIVE will display
the error and attempt to locate the error on the input line by means of a """ symbol positioned under the
offending portion.

The following errors may be encountered:

[INVALID Condition - Sub Item is faulty]
The number entered in parentheses after the dataitem nameisinvalid (perhaps greater than the
maximum number of subitems.

[INVALID Condition - Relational Operator is Faulty]
Only therdational operators"=",">", "<", "<>" ">=" or "<=" are allowed to follow the data item
name, and MUST precede the item value.

[INVALID Condition - Item Valueis Faulty]
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Perhaps a non-numeric value has been entered for a numeric item?

[INVALID Condition - Item Name is Faulty]
The specified item name does not exist in the specified data set.

[INVALID Condition - Wildcards may only be used with "="]
The wildcard character "@" may only be used in conjunction with the relational operator "=".

[INVALID Condition - An AND or an OR isincomplete]
A dataitem name, relational operator and val ue has been specified followed by an AND and an
OR( ARCHIVE now expects another condition to follow. Alternatively the user has not entered
AND or OR correctly.

[INVALID Condition - A Maximum of 3 item conditions are allowed]
Three conditions only may be entered separated by AND/OR.

When entering the capacity percentage or formula the following error messages may be encountered:

[INAVLID Formula- missing "*"]
When specifying a multiple of the entry count the user MUST enter ENT followed by the
character "*" (indicating "multiplied by"), and then a number.

[INVALID Formula - percentage faulty]
The percentage entered MUST bein the range O to 100 for capacities, and must be non-zero, or 0
to 200 for entries, and again must be non-zero.
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SECTION 200 MPE FUNCTION

The purpose of the MPE Commands function on the main FLEXIBASE menu isto allow the user to enter
MPE commands or run other programs without having to leave the FLEXIBASE program. All
FLEXIBASE functions return to the main menu upon successful completion, including the MPE
Commands function.

Any MPE command that is programmatically executable (see the MPE Commands Reference manual) may
be entered, plus any legitimate parameters of those commands. UDC commands may not be entered
however.

In addition FLEXIBASE supports the use of the RUN command to execute non-FLEXIBASE programs
such as QUERY, EDITOR etc. All permitted parameters to the run command may also be entered. To ease
the execution of programs which reside in PUB.SY S the user may simply enter the name of the program.
For example, to run QUERY .PUB.SYS, enter the name QUERY and FLEXIBASE will run the program
for you.

To return to the main FLEXIBASE menu enter a carriage return in response to the prompt, otherwise
another MPE command may be entered.
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SECTION 21C SPLITTING AND JOINING SETS / ITEMS

Using combinations of the UNLOAD, TRANSMUTE and LOAD functions it is possible to split and join
(i.e. merge) datasets and data items as shown in the following example. These procedures make use of the
fact that data unloaded to an MPE file is independent of item boundaries and is simply a series of
contiguous bytes.

Example A SPLIT AN X10ITEM INTO TWO ITEMS OF X4 AND X6

UNLOAD the st containing theitem into an MPE file.

ERASE the set.

TRANSMUTE the database redefining the item astwo itemsin theitem list and in the relevant set
but keeping the two items contiguous in the set and in the same position within the set asthe old
item. Thiswill be a quick run since there are no actual entriesto be transformed. The new entries
must have a combined word length equal to the word length of the old item.

LOAD the MPE file back into the set.

CHECK that the datais as required using QUERY .

Example B ¢ SPLIT A SIMPLE X24 ITEM INTO A COMPOUND X6 ITEM

Proceed asin Example A but redefine the item as a compound item with 4 occurrences of X6.

Example C ¢ JOIN AN X4 AND X6 ITEM INTO A SINGLE X10 ITEM

TRANSMUTE the database if necessary to ensure that the two items are contiguous and in the
required sequencein the relevant set.

UNLOAD the set containing the itemsinto an MPE file.

ERASE the set.

TRANSMUTE the database, redefining the two items asa singleitem in the item list and relevant
set but keeping the new item in the same position within the set asthe old item. The new item
must have aword length equal to the sum of the word lengths of the old items.

LOAD back the MPE fileinto the set.

Check that the datais as required using QUERY..

Example D¢ MERGE A COMPOUND X6 ITEM INTO A SIMPLE X24 ITEM

Proceed asin Example C but redefine the item as a smpleitem.

Example E¢ SPLIT A SET INTO TWO SETS

Back-up the original database using DBSTORE/STORE.

TRANSMUTE the database redefining the old set asthe first of the new setsin the schema.
UNLOAD thefirst new set to an MPE file.

RESTORE the back-up copy of the database.

TRANSMUTE the database redefining the old set as the second of the new setsin the schema and
including the first of the new setsin the schema( the latter will be created empty.

LOAD thefirst of the new sets using the MPE file created in Step 3.

CHECK that the datais as required using QUERY..
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Example F¢ JOINING TWO SETSINTO ONE SET

UNLOAD thefirst of the setsto an MPE file.

UNLOAD the second of the setsto an MPE file.

ERASE both sets.

TRANSMUTE the database redefining the two old sets as one new set. Thiswill beaquick run
since there are no actual entriesto be transformed.

Process the two M PE files to produce a single file which matches the new set definition, using
EDITOR or other utility programs.

LOAD the new set using the MPE file produced in Step 5.

Check that the datais as required using QUERY..
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SECTION 22(C DATA BASE ENQUIRY AND REPORTING

INTRODUCTION

An optional facility with FLEXIBASE is the FANTASIA REPORTER software. The FANTASIA
REPORTER is a reporting system for HP3000 or TurbolMAGE data bases. It consists of two basic
modules:;

A user friendly, menu-based module to provide easy ad-hoc enquiry and reporting from IMAGE
databases. This module is named QUIP which stands for Q-GEN User Interface Program. This
generates interpretive report procedures, or if you have a COBOL compiler, compiled object
programs via the Q-GEN Compiler.

A second module, named the Q-GEN Compiler, for converting interpretive procedures to
compiled object programs.

Because the FANTASIA REPORTER can create optimized compiled COBOL report programs (instead of
using theinterpretive approach of most other report writers) it is much more efficient at run time.

The QUIP module also contains a flexible data dictionary that you can use to document your databases. It
simplifies use of the report writer because you can pre-configure item edits, database access and other
information into the dictionary.

An interface is al'so provided to the FANTASIA LASER SERVER software to provide enhanced, typeset
report printing and automatic forms overlays on HP Laser Jets.

Note that this Section of the FLEXIBASE manual provides only a very brief description of the capahilities
and facilities of the FANTASIA REPORTER software. It is more fully documented in a separate manual.
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PRODUCT STRUCTURE

Figure A shows the inter-relationship between the FANTASIA REPORTER modules and displays the
various paths that can be taken to produce a report.

As can be seen, thereis great flexibility provided. For the unsophisticated user the whole report production
process can be seen as a single step from a simple menu to report output. However for the expert user
intervention at Command Language or COBOL source code level isavailable.

QUIP End QUIP Editor
User Module Dictionary
‘ !
‘ v
Q-GEN COBOL
Compiler Source
Y
Y
Interpreter Runnable
Program

Report

Figure A FANTAS A REPORTER Modules
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In addition, because the Q-GEN Compiler Command Language is an enhanced and extended version of the
HP QUERY language, the Q-GEN Compiler can also convert any existing QUERY report procedures into
equivalent COBOL programs. This reduces the run time of such reports enormoudly.

It can also be seen from Figure A that the QUIP module can be employed as an easy-to-use menu-driven
reporting system even if the Q-GEN Compiler is not purchased. However use of the Compiler provides
additional facilities and faster run times.

PERFORMANCE

On a simple report, a program generated by the FANTASIA REPORTER is likely to run in about half the
time (both in terms of CPU seconds and el apsed time) than an equivalent interpreted procedure. On a more
complex report using sorting and totalling, it will be up to 3 times faster. On a report that retrieves data
from several data sets (e.g. using the JOIN/MULTIFIND commands of QUERY) it will be up to 8 times
faster. These performance figures have been verified by a series of tests on various HP3000 models (both
"Classic" and Precision Architecture models). The user manual contains more detailed information on
performance comparisons.

The performance advantages are obtained primarily because of the superiority of well written compiled
COBOL code over the interpreted process of other systems. There are also fewer disc accesses because of
the design of the Q-GEN Compiler (as an example MANUAL MASTERS are only read when there is a
change of key value). The performance of Q-GEN Compiler generated report programs is superior to all
other commonly used report writers on HP3000 computers, including QUIZ (from COGNOS) and
Business Report Writer (from Hewlett Packard).

SAMPLE PERFORMANCE DATA

Typica Interpreter (HP QUERY)
| 95 Minutes

Q-GEN
| 13 Minutes

Report Generated from 2 data sets of greater than 25,000
records with sorting and totalling at 2 levels

FAST MODULE

For users till running on MPE/V systems, there is a module supplied that can improve performance even
further by replacing IMAGE calls by direct file system calls within the programs generated by the Q-GEN
Compiler. Use of this module can reduce the run time of reports that perform serial reads so that they are
up to twice as fast as standard Q GEN Compiler generated report programs. The fast read facility can also
be used to improve the performance of user written programs.

THE QUIP MODULE

The Q-GEN User Interface Program (QUIP Module) is designed to enable untutored end-users to retrieve
information from IMAGE databases and format it on their terminal or output it to a printer.

The user is prompted (by the display of menus) for such information as data selection criteria, dataitemsto
be printed, report headings etc. Unlike other similar productsit has three major advantages:

Very high performance due to the use of the Q-GEN Compiler and optimized design.
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The system manager can easily control the size of database scans and also restrict usagein other
ways (e.g. can force certain reportsto be streamed as jobsiif initiated by certain users).

Data dictionary useis optional thus reducing the cost and complexity involved in installation and
use of the product.

QUIP MENU LEVELS

CHOOSE DATA BASES

SPECIFY REPORTED AND SORT ITEMS

SPECIFY CALCULATIONS

SPECIFY RECORD SELECTION

SPECIFY EDITSAND TOTALS

SPECIFY TITLESAND FORMAT

CHOOSE MODE AND OUTPUT DEVICE

TERMINAL PRINTER

The QUIP module does not require knowledge of IMAGE, or any other expertise. However it can also be
used by software staff to produce skeleton Command Language procedures or COBOL programs for
further refinement.

THE QUIP DICTIONARY

The QUIP Dictionary provides the system administrator with the means to control system resources
available to QUIP users. Additionally the QUIP Dictionary can also be used to improve the QUIP/User
Interface. Features of the Dictionary include:

Control of maximum data set scans on a Global and/or a User level.

Restricting database access for a user and/or a group of users.

Providing data set and data item aliases and descriptions on QUIP menu screens.
Providing default data item edits and column headings on end-user reports.
Routing printer output to local printers.

There are many other features in the Dictionary, which is maintained by an easy-to-use V-Plus based
program.

THE Q-GEN COMPILER

The Q-GEN Compiler will produce a runable object program given only the name of a report procedure
written in the Command Language or HP QUERY language.

Various optional control commands can aso be entered, e.g. to indicate that a COBOL source program is
required. No programming skills are required to use the Q-GEN Compiler and minimal training is
necessary to use the Command Language.
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COBOL PROGRAM GENERATION

Because one of the optionsin the Q-GEN Compiler isto generate a COBOL source program, it is possible
to produce reports that could not otherwise be done with any other reporting system. For example if you
require a very complex algorithm to be performed on the retrieved data you can generate a skeleton
COBOL program and then amend it.

The source code that the FANTASIA REPORTER produces has been specifically designed to make
amendment easy. It is good quality, well structured code. Note that the FANTASIA REPORTER will not
only generate report printing programs but will also produce on-line enquiry programs. It can therefore be
used as a general program generator to assist in the devel opment phases of new computer systems.

Once generated the COBOL programs can be freely moved to additional processors without the need for a
run-time license.

FLEXIBILITY

The FANTASIA REPORTER supports many facilities not in other report writers which makes it easier to
specify more complex reports. Among the features are the following:

Conditional printing, totalling or arithmetic using an IF statement.

Finding, sorting or printing using part of a data item.

Easy transfer of totals or other values from one report to another where several reports are
required from the same data.

European date format, as an option.

Easy and efficient retrieval of data from multiple data sets.

Optional output to disc for downloading to PCs (e.g. DIF format).

LASER PRINTING INTERFACE

The FANTASIA REPORTER has an in-built interface to the FANTASIA LASER SERVER software. The
FANTASIA LASER SERVER software is another software product produced by Open Seas that supports
sophigticated use of HP LaserJet printers. By sdecting the "FANTASIA" output option in the QUIP
module you can select which fonts to use for page headings, column headings and detail report lines. The
software will then automatically build a suitable form incorporating those specifications so that the output
looks much better than most computer printed reports.

In addition you can design a form to overlay onto the data (either with FANTASIA/3000 commands or the
facilities of FANTASIA PC) that is automatically invoked by an interpretive QUIP procedure or a Q-GEN
compiled program.

USER INTERFACE
The normal mode of use of the FANTASIA REPORTER is via the QUIP menus. The ingtructions on the

following pages explain how to run the QUIP menu program. Note that it uses V-PLUS so you normally
have to press Enter rather than Return to enter information (or use the labelled function keys where

appropriate).

We recommend compilation in aimost all cases (assuming that you have a COBOL compiler) particularly
when running on MPE/iX.

RUNNING QUIP
QUIP can be run in session mode by entering:

:RUN QUIP. PUB. HQ or :RUN QUI PX PUB.HQ for the native nbde version
on MPE/ i X
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Initially the program banner screen is displayed. The ENTER key must be pressed to see the main selection
menu. The contents of the screen are dependent on the configuration options set by your system manager
but typically will appear as below.

MAR 2 1987

Ref : QUI PO1
OPTI ON SELECTI ON MENU

Add a New Report

Run Report Interpretively
Produce Conpil ed Report
Run Conpi | ed Report
Report Description

Modi fy Report

Test Report

Conpile XEQ File

Exi t

©Coo~NoOURWNE

enter the option required [ 1]

name of report [ ]

Menu

f2 3 f4 5 6 Hel p Exit

FIG. 2-1 Main Sdlection Menu

Each option is described in detail below:

OPTION 1

OPTION 2

OPTION 3

OPTION 4

OPTION 5

OPTION 6

OPTION 7

ADD A REPORT. Sdlection of this option will take the user through the steps of
creating a new report.

RUN REPORT INTERPRETIVELY. This option causes a report that has already
been defined using QUIP to be executed interpretively. It provides the user with a
fast response for smple ad-hoc reports that are run infrequently. However if the
report is complicated or will be run on a regular basis the report should be
compiled as this will be more efficient in terms of the run time and machine
resources used. Note that QUIP generates QUERY statements in this case and
programmeatically executes them via the HP QUERY interpreter.

COMPILE REPORT. This option will cause the QUIP report to be compiled into
an object program (and optionally into COBOL source code) by means of the Q-
GEN Compiler. A compiled program is the most efficient method of running a
complex or frequently used report.

RUN COMPILED REPORT. This option will run a report that has previousy
been compiled using Option 3.

REPORT DESCRIPTION. This option provides a brief description of a QUIP
report. The output can either beto the terminal or to the system printer.

MODIFY REPORT. This option allows a report defined using option 1 to be
modified.

TEST REPORT. This option runs areport interpretively using a subset of the data
available. Allows the format of the report to be viewed without retrieving all the
data.
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OPTION 8 COMPILE XEQ FILE. This option compiles an XEQ file generated by options 2
or 7. Note if the XEQ file was generated by option 7 a subset of data will be
selected.
OPTION 9 EXIT. This option will stop execution of QUIP and return you to command level.

Y ou may also use the f8 function key at any time to stop execution of QUIP.
Field Descriptions

Option No. Enter the number of the option you require.

Report Name The name of the report to be actioned. It must be entered for all options except
when exiting QUIP.

Pressing f7 (Help) will display a help screen.

When adding a report, if afile already exists with the same report name, you may either enter a new name
or overwrite the existing report by pressing the f2 (Overwrite) function key.
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OPTION 1 ADDING A REPORT

Database Selection Screen

This screen is used to select the databases to be accessed by QUIP. A maximum of 16 databases can be
accessed within asingle report.

The screen will appear as shown below if no default databases have been defined.

Define the database/s to be accessed : -
Dat a base nane [ ] Password [ ] Mbde [ ]
G oup [ ] Account [ ]
Menu f2 Select 6 f7 Exit
Items

FIG. 2-2 Database Selection Screen

Field Descriptions

Database name The name of the database to be accessed.

Password The database password for the above database. Note that this must be entered in
the correct case aswith all IMAGE passwords.

Mode The database access mode for the above database. The default value for this field
is5.

Group The name of the group in which the above database resides. It isonly required if it

isnot in the log-on group.

Account The account in which the above database resides if it is not in the log-on account.
Notethat if thisis used then the Group name must also be entered.
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The format of the database selection screen shown hereafter is typical when default databases have been
defined.
Define the database/s to be accessed : -
Data base name [STORE ] Password [******] Mbde [5]
G oup [PUB ] Account [HQ ]
ACCESS| BLE DATA BASES
Base G oup Account
1 STORE PWB HQ
Dat a base used in the Q GEN denpnstration system
2 QU PDB PUB HQ
QUI P configuration data base
3 SLEDG SALES LEDGER
Sal es | edger data base
Menu f2 Select Prev Next 6 f7 Exit
Items Paoe Paoe

FIG. 2-3 Database Selection Screen
With this screen there are 3 ways to select a database:

The database definition field already contains thefirst of the default databases; to access this press
enter.

To access one of the other default databases displayed on the screen enter theindex that is beside
the database in the Data Base Name field and press return.

To access a database other than one of the default databases enter the details as described on the
previous page.

There may be further databases that you can access. These can be seen by pressing f5 (next page). Pressing
f4 (prev page) will display the previous 6 databases.
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Data Set Selection Screen

This screen is used to select the data sets (i.e. files) to be accessed in the database that was last specified.
The screen will be appended to the base selection screen. After making your choice of data sets you will be
returned to the database selection screen. The middle section of the screen contains the names and the
index numbers of the sets available in the database.

Define the database/s to be accessed : -

Dat a base nane [ ] Password [ ] Mbde [ ]
Group [ ] Account [ ]
1 SALES-MSTR 2 PURCHASE- MSTR 3 STOCK- MSTR
4  SALES- HEADER 5  SALES- LI NES 6 PURCHASE- HEADER

7 PURCHASE- LI NES

enter nunbers of datasets to be
accessed : [ ]

Menu f2 Sdlect Prev Next 6 f7 Exit
Items Paoe Paoe

FIG. 2-4 Data Set Selection Screen

Field Descriptions

Dataset to be accessed: The index numbers of the data sets to be selected. If more than one dataset is
selected the index numbers must be separated by commas or spaces. The numbers
must be entered in the order you want them to be accessed in the report.

Note that this screen is typical of all the screens where multiple values can be entered, in that the values
must be separated by commas or spaces.

Pressing f7 (Help) function key will take you into the help system where you can get help on any of the
displayed data sets.
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[tem Selection Screen

This screen isused to select the dataitemsto be:
reported in detail lines of the report
used for selection of the data
on which the report is to be sorted

The top section of the screen contains the names and the index numbers of the items available. If there are
more items available than will fit on a single screen, you may page through the items using the next (f4)
and previous (f5) page function keys.

MAR 2 1987 Ref : QUI P20
AVAI LABLE DATA | TEMS
Itens Available for Set :- PURCHASE- MSTR
1 PUR- ORDER- NO 2 SUPPLI ER- CODE 3 ORDER- DATE
4 DELI VERY- DATE 5 PUR- ORDER- NO 6 STOCK- CODE
7 ORDER- QTY 8 | TEM PRI CE 9 LINE-NO (4)

enter nunbers of items to be:-

reported ............ [
selected on ......... [
sorted upon ......... [
subtotal s(YYN........ [Y] edits for nuneric items(Y/N) [

S

Menu f2 Define Prev Next 6 f7 Exit
Cac Page Page

FIG. 2-5 [tem Selection Screen

Field Descriptions

Reported The index numbers of the displayed items to appear on the report as detail items.
The index numbers must be separated by commas.

Selected on The index numbers of the displayed items that will be selected by value during the
record retrieval phase of the report.

Sorted The index numbers of the displayed items upon which the report will be sorted.
The items will normally be sorted in ascending sequence. If the items are to be
sorted in descending sequence the index number must be followed with a"D".
Example: [1,2D,4 ]

Subtotals This option allows the user to define subtotals for the reported numeric items.
Default valueisY for Yes.

Editsfor numeric items This option allows the user to define output edits on the reported numeric items.
Default valueis.
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It is possible that you may want to define a calculation based on one or more of the displayed items. To do
this press the f3 function key, thiswill display the calculation definition screen. Once defined a calculation
can be like any other item except it cannot be used in a selection nor used as a sorted item.

There may be more items available than can fit onto one screen. Y ou can move between pages by using the
next page (f5) and previous page (f4) function keys, which will display the next and previous screen of
items respectively.

If an item name is followed by a number in brackets then there is more than one occurrence of that item.
The number of occurrences is specified by the number in the brackets. To report these items a subscript
must be entered after the item number, e.g. to report the second occurrence of LINE-NO in the above
screen enter 9(2). If the first occurrenceis required there is no need to use a subscript.

Calculation Definition Screen

This screen is used to define calculations to be used in the report. A calculation may be based on the values
of Numeric Items displayed on the upper part of the screen, or on numeric values.

MAR 2 1987 Ref : QUI P20
AVAI LABLE DATA | TEMS
Items Available for Set :- PURCHASE- MSTR
1 PUR- ORDER- NO 2  SUPPLI ER- CODE 3 ORDER- DATE
4 DEL| VERY- DATE 5 PUR- ORDER- NO 6 STOCK- CODE
7 ORDER-QTY 8 | TEM PRI CE 9 LINE-NO
CALCULATI ON DEFI NI TI ON Ref : QUI P28
Cal cul ati on Nane : [Total -Line-Val ue]
Oper at or Qper at or
Val uel: [ #8 ] [MJLL ] Value2:[#7 11 ]
Val ue3: [ 11 ] Val ued: [ 11 ]
Val ue5: [ 11 ] Val ue6: [ 11 ]
Menu f2 f3 Prev Next 6 Hel p Exit
Paoe Paoe

FIG. 2-6 Calculation Definition Screen

Field Descriptions

Calculation Name This is the name given to the calculation. It may contain Upper and Lower case
letters as well as numeric digits. Use a name that best describes the calculation.
The calculation name will appear on the report as a column. Some examples of
calculation names are:

Total Cost Tota-Cost
First Value 1st Vaue

Valuel etc These are the values to be used in the calculation. A value can be an available
item displayed on the upper part of the screen or a numeric value. If the value is
an available item it must be prefixed with a hash (#). Some examples of valid
valueentries are:
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#7 (specifiesitem number 7 of the available items)
100 (specifies a numeric value of 100)
10.5 (specifies a numeric value of 10.5)

If there is more than one occurrence of the item (thisisindicated when the item is
followed by a number in brackets e.g. LINE-NO(4) ), the nth occurrence of the
item can be used in the calculation by using a subscript after the item number e.g.

#7(2).
Operator This is the arithmetic operator that is applied to the values. The valid operators
are
ADD( Add
SsuB ( Subtract
MuL O Multiply
Div( Divide

Care should be taken in the order that the values and operators are entered, as the calculation is performed
sequentialy. An exampleis "find 10% of 110". This can be entered in two ways:

110 DIV 100 MUL 10

(1)r10 MUL 10 DIV 100
These will produce different results (thefirst gives the result of 10 and the second 11).
Toreturn to the item selection screen pressf1 (Exit Calc) function key.

Pressing the f7 (help) function key will display a help screen.
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Selection Definition Screen

This screen is used to define the selection criteria for the report. The user is prompted for selection
information for "selected on" items specified on the previous ITEM SELECTION SCREEN.

MAR 2 1987 Ref : QUI P20
AVAI LABLE DATA | TEMS
Items Avail able for Set :- PURCHASE- MSTR
1 PUR- ORDER- NO 2 SUPPLI ER- CODE 3 ORDER- DATE
4 DELI VERY- DATE 5 PUR- ORDER- NO 6 STOCK- CODE
7 ORDER- QTY 8 | TEM PRI CE 9 LINE-NO

enter selection criteria for : SUPPLI ER- CODE
relationship with last selection [ ]
sel ection operator... [ ]

selection value....... [ ]

Menu f2 Reselec Prev Next 6 f7 Exit
Paoe Paoe

FIG. 2-7 Selection Definition Screen

Field Descriptions

Relationship with last selection The relationship with the previous sdlection. This field will not
appear for the first selection to be defined. The relationship can be either "AND"
or "OR".

Selection operator This is the relationship between the item being defined and the selection value.
The operator can be one of :

CPERATOR MEANI NG

EQ is equal to

NE is not equal to

LT is less than

LE is less than or is equal to
Gr is greater than

GE is greater than or is equal
MA mat ches pattern

Selection Value The value to be used for sdlection. The MA operator will cause the report to

perform a generic search. This is typically used to find an item that matches a
pattern of characters. In this case the sdection value must contain a MATCH
PATTERN for example:

SON@ will find all occurrences of the item beginning with SON
e.g. SONYEK.

@SON will find all occurrences of the item ending with SON e.g.
WILSON.
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@SON@  will find all occurrences of SON anywhere in the item e.g.
SONYEK, WILSON, MYSONBY.

The MA operator can only be used on the first selection and in compiled
reports.

The sdlection value can be entered when the report is run. In order to do
thisenter " (two double quotes) in the selection valuefield.

To sdlect an item that contains only spaces the keyword SPACES must
be entered in the selection value,
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Edit Definition Screen

This screen is used to define output edits for numeric items. It will be displayed if you have requested edits
and have sdected numeric items for reporting on the ITEM SELECTION SCREEN. An edit can be used to
change the default representation of numeric items to improve the appearance and readability of your
reports.

QUIP will prompt for an edit for each reported numeric item. If an edit is not required for a particular item,
sKip to the next item by using the f5 function key. You may copy the previous edit by pressing the f4
function key.

MAR 2 1987 Ref : QUI P20
AVAI LABLE DATA | TEMS
Items Available for Set :- PURCHASE- MSTR
1 PUR- ORDER- NO 2 SUPPLI ER- CODE 3 ORDER- DATE
4 DELI VERY- DATE 5 PUR- ORDER- NO 6 STOCK- CODE
7 ORDER- QTY 8 | TEM PRI CE 9 LINE-NO

define edit mask for item: SUPPLIER- CODE

nunber of decimal places............. ... ... ..... [ T (0/9)

nunber of digits before decimal point.............. [ 1T (0/18)

Optional ly
repl ace | eading zeros with spaces or *......... [ T (Sor *)
replace left nmost zero with $ (dollar sign)....[ ] (Yor N
repl ace negative sign with CR................. [ T (Yor N

Menu f2 Re- Copy Skipto 6 f7 Exit
select Last Next

FIG. 2-8 Edit Definition Screen

Field Descriptions

Number of decimal places The number of decimal places to be displayed. A decimal point will be
inserted in front of the decimal digits. A valuein the range 0 to 9 must be entered.
If O isentered then a decimal point will not be printed.

Digits before decimal point The number of digits to be displayed in front of the decimal point. A
value in the range 0 to 18 must be entered. If O is entered then no digits will be
displayed in front of the decimal point.

Replace leading zero/s Any leading zeros can be replaced with spaces or asterisks. To replace leading
zeros with spaces enter S. To replace with asterisks enter *. Leaving the field
blank will cause leading zeros to be displayed.

Replace |eft most zero with dollar This will replace the left most (leading) zero with a dollar ($)
sign. If there is not a leading zero then the dollar sign is displayed in front of the
left most digit. A'Y or N reply must be entered in thisfield.

Replace negative with CR This option will replace the negative sign with a credit symbol (CR). A Y
or N reply must be entered in thisfield.
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Subtotals Definition Screen

This screen is used to define output subtotals for numeric items. It is displayed if you have requested
subtotals and have sdected numeric items for reporting on the ITEM SELECTION SCREEN. A subtotal
for anumericitem will be printed whenever a sorted item changes value.

QUIP will prompt for a subtotal for each numeric item reported, for each sort level.

MAR 2 1987

Items Available for Set :-
1 PUR- ORDER- NO

4 DELI VERY- DATE
7 ORDER- QTY

Ref : QUI P20
AVAI LABLE DATA | TEMS

PURCHASE- MBTR
2 SUPPLI ER- CODE

5 PUR- ORDER- NO

8 | TEM PRI CE

3 ORDER- DATE
6 STOCK- CODE
9 LINE-NO

define subtotals for sorted item: PUR- ORDER- NO

subtotal calculated for : ORDER- QTY
subtotal to be based on :
Accumulation....................... [ 1]
OF AVErage. ... ... [ 1]
or Count...... ... [ 1]
Menu f2 Re- f4 Skipto Next Exit
select Next Level

Field Descriptions

Accumulation

Average

Count

NOTE:

FIG. 2-9 Qubtotals Definition Screen

This accumulates the value of the item since the previous sort break, i.e. provides
asmpletotal.

This causes the average value of the item since the previous sort bresk to be
calculated and reported.

This causes the number of values since the previous sort break to be counted and

reported.

If Subtotals are not required for the displayed sorted item, press the Next Level
(f6) function key. The program will then go to the next sorted item.
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Report Title Screen

This screen is used to enter the report title. Thereport title will be printed at the top of each report page.

MAR 2 1987 Ref : QUI P20
AVAI LABLE DATA | TEMS
Items Available for Set :- PURCHASE- MSTR
1 PUR- ORDER- NO 2 SUPPLI ER- CODE 3 ORDER- DATE
4 DELI VERY- DATE 5  PUR- ORDER- NO 6 STOCK- CODE
7 ORDER- QTY 8 I TEM PRI CE 9 LINE-NO
Enter report title ....... [ ]
Conpress or Spread itens..[C] (CY9)
Summary Totals only....... [N]
Pause at Page Break....... [VY]
Menu f2 Re- f4 f5 f6 f7 Exit
select

FIG. 2-10 Report Title Screen

Field Descriptions

Report Title Thisis a 50 character free format field. There is no need to center the title in the
field asthisis automatically performed by the report generator.

Compressor Spread  This option controls the format of the reported items. Compressed format will
print the items with a single space between each item. Spread format will space
the items evenly across the page. The default value is Compressed (C).

Summary Totals If Y is entered for this option then only the total lines will be printed (i.e. detail
lines are suppressed). The default valueis N (i.e. detail lines are printed).

Pause at Page Breaks If Y is entered for this option then then report will pause at the bottom of each
page. The default valueisY.
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OPTION 2 RUNNING A REPORT INTERPRETIVELY

I nter pretive Parameter s Screen

This screen is used to enter the parameters for running a report interpretively.

MAR 2 1987 Ref : QUI P30
Run report interpretively ¢ QU PREP

Report to be :-
Run in job or interactively(Jd/1)........ [ 1]
Qutput to :-
Terminal (T), System Printer(P)
Disc(D), Attached Printer(A).......... [ 1]

Query XEQ file to be generated : -
Name of Query XEQ file.................. [ ]

Menu 3 Report 5 6 f7 Exit
Descr.

FIG. 2-11 Interpretive Run Parameters

Field Descriptions

Runin job or interactively This will select the mode that the report will run in. If job (J) is selected
the report will be scheduled as a job. If the report is selected to run interactively, it
will run from the terminal. Any selection made by the user may be overridden by
the system administrator.

Output to This controls where the report will go. Output to a printer will be 132 characters
wide. Output to the terminal will be 79 characters wide. Output to disc is 128
characters. The width of an attached printer is specified on afollowing screen.

Name of Query XEQ file This is the name of the QUERY report file that will be generated. QUIP
will actually generate 3 files: a database definition file (this will be suffixed with a
D); a find definition file (suffixed with F); and finally a report definition file
(suffixed with R).
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Parametersfor Attached Printer

This screen is used to enter the parameters for an attached printer.

MAR 2 1987 Ref : QUI P30
Run report interpretively ¢ QU PREP

Report to be :-

Run in job or interactively(Jd/1)........ [ 1]
Qutput to :-

Terminal (T), System Printer(P)

Disc(D), Attached Printer(A).......... [ 1]

Query XEQ file to be generated : -
Name of Query XEQ file.................. [ ]

PARAMETERS FOR ATTACHED PRI NTER

Number of Col umms (characters across page)............. [ 80]
Number of Lines per page.......... ..., [ 66]
Pause at page breaks........ ... .. ... ... [N]
Menu f2 f3 f4 f5 f6 iy Exit

FIG. 2-12 Attached Printer Parameters
Field Descriptions

Number of Columns  This specifies the number of columns or characters that will be printed across the
page (maximum is 132, minimum is 60).

Number of Lines This specifies the number of lines or rows that are printed between page breaks
(maximum is 66, minimum is 22).

Pause at Page Breaks If Y is entered for this option the report pauses at page breaks. Use this option if
your printer uses single sheet paper.
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Parametersfor Disc Output

This screen is used to enter the parameters for output to a disc file.

MAR 2 1987 Ref : QUI P30

Run report interpretively ¢ QU PREP
Report to be :-

Run in job or interactively(Jd/1)........ [ 1]
Qutput to :-

Terminal (T), System Printer(P)
Disc(D), Attached Printer(A).......... [ 1]

Query XEQ file to be generated : -
Name of Query XEQ file

PARAMETERS FOR DI SC OUTPUT

Name of disc file [ ]
Suppress Headings and Titles

Nunmber of Lines per page

Menu f2 3 f4 5 6 f7 Exit

FIG. 2-13 Disc Output Parameters

Field Descriptions

Name of Discfile This specifies the name of the disc file that will be generated by QUIP.

Number of Lines This specifies the number of lines or rows that are printed between page breaks

when Headings and Titles are not suppressed (maximum is 66, minimum is 22).
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Job Passwor ds Screen

This screen is used to enter any necessary passwords. It is only used when a report is run in a job. QUIP
will create ajob stream file, whose name will be in the form QUIPIX, where X isa number in the range 1 to
9. If thefiles QUIPI1 through QUIPI9 already exist QUIP will then ask if one of the files can be del eted.

MAR 2 1987 Ref : QUI P30
Run report interpretively ( QU PREP
Report to be :-
Run in job or interactively(Jd/1)........ [ 1]
Qutput to :-
Terminal (T), System Printer(P)
Disc(D), Attached Printer(A).......... [ 1]

Query XEQ file to be generated : -
Name of Query XEQ file.................. [ ]

Password for user ( JOHN [ ]
Password for group ( SMTH [ ]

Password for account ( LEDGERS [ ]

Menu f2 3 f4 5 6 f7 Exit

FIG. 2-15 Job Passwords Screen

Field Descriptions

Password for user Enter your user log-on password.

Password for group Enter the log-on password for your local group.
Password for account  Enter the log-on password for your local account.

Note that after running the report interpretively the QUERY XEQ fileswill remain. These can berun again
directly in QUERY, amended as required or submitted to the Q-GEN Compiler.

Note also that whether run interpretively or in compiled mode, when Terminal Output is selected the QUIP
program switches to character mode before displaying the output on the terminal.
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OPTION 3 COMPILING A REPORT
Compile Parameter s Screen
This screen is used to enter the parameters to produce a report in compiled form.
MAR 2 1987 Ref : QUI P30
Conpi l e report ( QU PREP
Report to be :-
Run in job or interactively(Jd/1)........ [ 1]
Qutput to :-
Printer(P), Terminal (T) or Disc(D)....[ ]
Cobol files to be generated : -
Name of Cbject program................. [ ]
Name of Source program(optional)........ [ ]
Menu f2 3 Report 6 f7 Exit
Descr.
FIG. 2-16 Compile Parameters
Field Descriptions
Runin job or interactively This will select the mode that the report will run in. If job (J) is seected

the report will be scheduled as a job. If the report is selected to run interactively it
will be run from the terminal. Any selection made by the user may be overridden
by the system manager.

Output to This controls whether the report will go to the printer, terminal or disc file. Output

Name of Object program

to printer will be 132 characters, Termina 79 characters and Disc 128.

This is the name of the generated object program. When compiled this
file can be run directly using Option 4 on the main selection menu or by using the
MPE RUN command.

Name of source Thisisthe name of the generated sourcefile. Thisis an optional field. This option

Note:

is used to produce a COBOL source file that can be amended to perform
processing outside the scope of QUIP.

When compiling a report QUIP generates Query type XEQ statements which are
passed to the Q-GEN compiler. These statements are written to a temporary file
QUIPCODE which can be saved and edited as required. If the report is compiled
in ajob then the user will be required to enter the log-on passwords.
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OPTION 4 RUN COMPILED REPORT

Compiled Report Screen

This screen is used to enter the parameter for running a report in compiled form. A compiled report can be
produced using the previous option.

MAR 2 1987 Ref : QUI P38
Run report ( QU PROG

Report to be: -
Run in job or interactively(Jd/1)........ [1]

Menu f2 3 f4 5 6 f7 Exit

FIG. 2-17 Run Compiled Report

Field Descriptions

Runin job or interactively This will select the mode that the report will run in. If job (J) is sdlected
the report will be scheduled as a job. If the report is selected to run interactively it
will be run from the terminal.

Note: If the report is run as a Job then you will be prompted for the log-on passwords.

OPTION 6 MODIFY REPORT

The modify report option is used to amend a QUIP report. The modify option uses the same screens as the
ADD report option. Screens are edited using the editing keys (insert,delete char) or by smply overwriting
the displayed fields. Thisway it is possible to add and del ete items to be reported, sorted etc.

The modifications are saved after enter has been pressed on the Report Title screen. The modification can
be abandoned at any time before this by pressing the f1 (menu) function key.
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OPTION 7 TEST REPORT

Test Parameter s Screen

This option is used to preview the format of a QUIP report. This is done by sdlecting a subset of the
available data. The subset is defined by the user, who specifies a limit on the number of records that should
be selected. The screen shown below is used to enter the report test parameters.

MAR 2 1987 Ref : QUI P30
Run report interpretively ¢ QU PREP
Nunmber of records to be selected.......... [10 ]
Report to be :-
Run in job or interactively(Jd/1)........ [ 1]
Qutput to :-
Terminal (T), System Printer(P)
Disc(D), Attached Printer(A).......... [ 1]
Query XEQ file to be generated : -
Name of Query XEQ file.................. [ ]
Menu f3 Report f5 f6 f7 Exit
Descr.

FIG. 2-18 Interpretive Test Run Parameters

Field Descriptions
Num. of records This specifies the number of records that should be sel ected.

Runin job or interactively This will sdect the mode that the report will run in. If job (J) is selected
the report will be scheduled as a job. If the report is selected to run interactively, it
will run from the terminal. Any selection made by the user may be overridden by
the system administrator.

Output to This controls where the report will go. Output to a printer will be 132 characters
wide. Output to the terminal will be 79 characters wide. Output to disc is 128
characters. The width of an attached printer is specified on afollowing screen.

Name of Query XEQ file This is the name of the QUERY report file that will be generated. QUIP
will actually generate 3 files: a database definition file (this will be suffixed with a
D); a find definition file (suffixed with F); and finally a report definition file
(suffixed with R).
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SECTION 23( IMAGE TRENDS ANALYSIS

Introduction

FLEXIBASE/IMAGE Trends provides a set of facilities for the monitoring of structural trends within the
IMAGE databases on HP3000 computer systems. FLEXIBASE/IMAGE Trends is easy to use, requiring
little typing as it is Windows-based and presents information in a structured and easy to read manner.
FLEXIBASE/IMAGE Trends can draw graphs and bar charts in windows, or present the statistics in
numeric tabular form. The areas of information which can be monitored include Space Usage, Numbers of
transactions and access efficiency.

Softwar e Design
FLEXIBASE/IMAGE Trends has been designed for ease of use and employs Microsoft Windows
asthe user interface on Personal Computers. Each window has its own online help facility which
explains the current window and the facilities available from it. The software operatesin
client/server mode reading statistical information stored in a statistics database on the HP3000.
The tatistics database on the HP3000 is updated by running the DIAGNOSE and ANALY ZE
modules of FLEXIBASE/IMAGE.

Softwar e and Har dwar e Environments

FLEXIBASE/IMAGE Trendsis designed for use with the IMAGE database system on the
Hewlett Packard 3000 range of computers running the MPE/iX (Version 3.0 or later) operating
system. Also required isan IBM PC (386SX or above) or compatible with a minimum 4MB of
memory, running Microsoft Windows 3.1 or later, with Serial or a LAN connection to the Hewl ett
Packard computer.

General Principles of Operation
Data Collection

Before using the PC software to produce graphs of database performance, it isfirst necessary to
collect datafor analysis. The DIAGNOSE and ANALY ZE modules store the data output in their
reports in a database called FXSTAT.PUB.HQ (see the end of this section for a detailed
description of the database); it is therefore necessary to allow write access to the database from
the accounts where these modules are run (by default, the database is RELEASEd). The TRENDS
function requires that a minimum of two collection points are present in the database before it can
work.

The data is collected automatically. However, if it cannot be stored, either because the statistics
database isinaccessible or becauseit hasfilled up, then no error messageis given. It isup to the
user to ensure that the database is properly maintained, and eventually to clear down or archive

unwanted data.

In order to ensure that datais collected at meaningful, regular intervals, a parameter is maintained
by FXUTIL which determines how often DIAGNOSE and ANALY ZE will carry out data
collection (see Section 24 on how to configure this parameter). By default, this parameter is set at
30 days. Thismeans that, if you run DIAGNOSE (for example) on 1st September for the first
time, data for 1st September will be loaded into the statistics database. However, if you then run
DIAGNOSE during the month, the database will not be updated until 1st October. The same
principle holdstrue for ANALY ZE.

Y ou should also note that, if you do not run ANALY ZE, the corresponding data will of course not
appear in your PC reports and graphs, although thereis no indication of an "absence of data” in
the PC product.
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Running the PC Software

The application window is a sizable MDI-parent (Multiple Document Interface) window:

Menu and StatusBar

The functions of the menu items are explained under MENU. At the bottom of the window isa
StatusBar. Only the first segment is currently used showing the Connection name when a
connection is open.

Connections

Before any trending work can be commenced, a connection to a host computer must be opened.
Connection facilities are available under Connection in the menu. Several connections may be
open at the same time, each conversing with the statistics database on that particular HP3000, and
it ispossible to switch easily between connections. Thusit is simple to interrogate multiple host
computers within asingle run of FLEXIBASE/IMAGE Trends.

Data Services

Print

The following data services are general and will operate on the data in whichever window isthe
active window. Using a combination of Searching, Subsetting, Sorting and Selected printing,
thereisagreat deal of flexibility in building reports from statistical datain grids and graphs.

The Print Control window is activated by sdlecting "Print" under "Fil€" in the menu. It allows
specification of the data to be printed. The Window field at the top displays the active window
caption (the Print function works with respect to the currently active window). Usually thereis
only one st of datain awindow which is printable but where there are more, then the data
dropdown list allows selection of which dataisrequired. If the selected dataisin agrid, then the
grid columns are individually multi-selectable for reporting - and note that the printed width of
any column will be asthe width is currently set in the grid. If the datais anon-grid list or text,
then thereis a choiceto print selected data or al data. The current printer font settings are shown
and can be changed by pressing the "Change Font" button to get access to a standard Font
definition dialog box. (Access to the standard Printer setup dialog box is available under "File" in
the menu.) For agrid the range of data to be printed is flexible by reference to the beginning, end,
selected row and required number of rows. Pressing the "OK" button actions the print.

Save Datato PC File & Extended Copy to Clipboard

The"Save Data’ window is activated by selecting "Save Data' under "File" in the menu. It allows
specification of the data to be saved. The Extended Copy to Clipboard is activated by selecting
"Extended Copy to Clipboard” under "Edit" in the menu.

The "Extended Copy to Clipboard" enables detailed specification of the data to be copied, unlike
the standard copy to clipboard which simply copies selected data. Its specification window is
exactly the same as for the save specification except that the spreadsheet option is not available.

The Window field at the top displays the active window caption (the "Save Data" function works
with respect to the currently active window). Usually there is only one set of datain a window
which can be saved but where there are more, then the data dropdown list allows selection of
which dataisrequired. If the sdlected dataisin agrid, then the grid columns areindividually
multi-selectable for saving - and note that the saved width of any column will be asthe width is
currently set in the grid. If the dataisanon-grid list or text, then there is a choice to save selected
data or all data. A checkbox option is available to save the data in spreadsheet format (i.e. in
comma-separated format) which can be imported into spreadsheet applications.

For a grid the range of rows to be saved is flexible by reference to the beginning, end, sel ected
row and required number of rows. The data will be saved in ASCII format unlessthe dataisa
graph in which caseit will be saved in bitmap format. Pressing the "OK" button causes a dialog
box to appear requesting the filename for the new data file.
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Find

Pattern

The Find or Search window is activated by selecting "Find" under "Edit" in the menu. The
Window field at the top displays the active window caption (the Find function works with respect
to the currently active window). Usually thereis only one set of datain a window which is
searchable but where there are more, then the data dropdown list allows selection of which datais
to be searched. If the selected dataisin agrid, then an individual grid column must be selected for
searching. Key into the "Search for” field the text which is to be searched for, and check the Case
sensitive checkbox if it is appropriate, €l se the search will be caseinsenditive. If the "Report each
find" radio-button is checked, (thisisthe only method for text searches) then pressing the "Find"
button initiates a search from the beginning or from the latest find. When afind is made then the
found text is highlighted in the active window and a beep sounds. (It is therefore a good idea to
position the Find window so that you can till see the relevant contents of the active window.)
Pressing the "Find" button again then looks for the next occurrence of the search text, and so on.
An aternative method of search, for grids only, is selected by clicking one of the radio-buttons
relating to checkmarks. In these cases, pressing the "Find" button searches the whole grid and and
inserts a checkmark at the left end of every row where afind is present. Previous checkmarks are
optionally retained. A further function isthen available. By pressing the " Subset" button, all un-
CheckMarked rows are removed from the grid. Note that there are two related functions available
under "Edit" in the menu - "Delete All CheckMarks' and "Reverse All CheckMarks'. Using these
facilitiesin combination, it is possible to manipulate the grid contents to form compound subsets.

Matching in the Search For Field

Built-in pattern matching provides a versatile tool for string comparisons. The pattern-matching
features allow you to use wildcard characters, such as those recognized by the operating system,
to match strings. The wildcard characters and what they match are shown in the following table:

? Any single character

*  Zeroor more characters

# Anysngledigit (0-9)

[charlist] Any single character in charlist
[!charlist] Any single character not in charlist

A group of one or more characters (charlist) enclosed in brackets ([ ]) can be used to match any
single character in expression and can include aimost any charactersin the ANSI character set,
including digits. In fact, the special characters|eft bracket ([ ), question mark (?), number sign (#),
and asterisk (*) can be used to match themselves directly only by enclosing them in brackets. The
right bracket (]) cannot be used within a group to match itself, but it can be used outside a group
asan individual character. In addition to asmplelist of characters enclosed in brackets, charlist
can specify arange of characters by using a hyphen (-) to separate the upper and lower bounds of
the range. For example, [A-Z] in pattern resultsin a match if the corresponding character position
in expression contains any of the uppercase lettersin the range A through Z. Multiple ranges are
included within the brackets without any delimiting. For example, [a-zA-Z0-9] matches any
alphanumeric character.

Other important rules for pattern matching include the following:

An exclamation point (!) at the beginning of charlist means that a match is made if any character
except the onesin charlist are found in expression. When used outside brackets, the exclamation
point matches itsdlf.

The hyphen (-) can appear either at the beginning (after an exclamation mark if oneis used) or at
the end of charlist to match itsalf. In any other location, the hyphen is used to identify a range of
ANS| characters.

When arange of charactersis specified, they must appear in ascending sort order (from lowest to
highest). [A-Z] isavalid pattern, but [Z-A] is nat.

The character sequence[ ] isignored; it is considered to be a zero-length string.
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In some languages, there are special charactersin the alphabet that actually represent two separate
characters. For example, several languages use the character "a8' to represent the characters "a’
and "€" when they appear together. The Like operator recognizes that the single special character
and thetwo individual characters are equivalent. When a language that uses one of these special
charactersis specified in the WIN.INI file (sLanguage), an occurrence of the special single
character in either pattern or expression matches the equivalent 2-character sequencein the other
string. Similarly, a special single character in pattern enclosed in brackets (by itsdlf, in aligt, or in
arange), matches the equivalent 2-character sequence in expression.

Sort
The sort window is activated by selecting "Sort" under "Edit" in the menu. The Window field at
the top displays the active window caption (the Sort function works with respect to the currently
active window). Usually thereis only one set of data in a window which is sortable but where
there are more, then the data dropdown list allows selection of which datais to be sorted. Only
datain grids can be sorted. Grids can be sorted on up to three columns as keys with options for
Ascending/Descending order and Case-sensitivity on each key. Click on each column required as
akey, primary key first. A "Reset” keys button is available to enable re-selection of keys.

Pressthe "Sort" button to action the Sort. The grid dataisre-arranged in Situ.

Connections to Host Computer

FLEXIBASE/IMAGE Trends is designed to run multiple s multaneous connections which can be switched
between, and these connections may be any mixture of Reflection, Session or Serial. It would also be
possible to run multiple copies of FLEXIBASE/IMAGE Trends each running various connections. A
connection is specified using the Connection configuration window which is displayed by selecting "New"
or "Modify" under "Connections' in the menu. If New was selected then the fields will all contain default
values, else if Modify was selected the fields contain the parameters of the existing selected connection.
Using Modify, if the connection name is changed, then when the "Save' button is pressed a new
connection file is created under the new name, wheress if the connection name is unchanged then the
existing connection file will be modified. Depending upon the Operating system and Connection Type
chosen, the appropriate fieldswill be made visible.

Detailed explanations of how to configure connections using the PC's Serial Port, Reflection, Business
Sessions or HPAdvancelink for Windows, are provided in the MS-Write files which are installed from
diskette at the same time as the PC software.

Opening a Connection
Clicking on Open under Connectionsin the Menu-bar causes a dialog box to appear. This dialog
box enables selection of a configuration file from those listed. Configuration files have the file
extension ".fxc" and must reside in the installation subdirectory. Three example template
configuration files are supplied with this software named "serial .fxc" and "sessionx.fxc" and
"reflecx.fxc". Thesefiles are intended as examples rather than defaults, and the user is urged to
modify them to produce appropriate connection configurations before attempting to Open a
connection (see Modify Connection and New Connection).

The opening process goes through the following stages:

Establishes connection with (response from) the host.

Logs on, as configured in the connection file - passwords will be requested if not
configured.

Runs the host server software.

Opensthe FXSTAT dtatigtics database.

The processis, however, subject to modification by checking and un-checking of optionsin the
Open dialog box - namely a Terminal Window can be presented to the user before connection
(this enables the user to route through data switches, check response from host or to effect a non-
standard logon etc.) and the Logon can be omitted (in order to maintain an existing logon, or
where the user islogging on with the Terminal window).
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When a connection is Opened which is configured to use a Terminal emulator, FLEXIBASE first
looks for a running copy of Session or Reflection which is appropriately configured (see the next
section). If oneis found then FLEXIBASE forms a DDE link to that copy of Session or Reflection
for its communication. If a suitable copy is not aready running then a copy of Session or
Reflection is caused to run automatically and the link then formed.

Running FLEXIBASE/IMAGE with a TERMINAL EMULATOR

Trend Analysis

Users who can only connect to the host by a non-serial (i.e. network) connection will need to use
this method, which employs a DDE link between the terminal emulator and FLEXIBASE. At
present this method is only supported with REFLECTION from Walker Richer & Quinn (Version
4.0 and upwards), SESSION from Unison/Tymlabs or ADVANCELINK from Hewlett Packard
(Version 3.18 and upwards). The applications must be running under Windows 3.1 or later.

Thereis an exclusive relationship between a configured copy of the terminal emulator, and a
FLEXIBASE connection file, based on the DDE Application Server Name in the configuration of
the Terminal Emulator. It istherefore possible for a FLEXIBASE connection to link to its
configured partner emulator if that is already running, or otherwiseto run and link to a new copy.

This function is activated by sdlecting "Trends' in the Menu. Using this function, the DBA may
graphically analyze various parameters relating to data and filespace size, access efficiency and transaction
volumes by time. Various graph and chart styles are available, and time periods and individual parameters
of individual objects are selectable and can be combined on the same graph.

Specification of a Graph or Chart

Objectsand parameters

There are four types of Object for which Trend Datais available - DBs, DataSets, Paths, Programs
- represented by the four List Objects:- radio-buttons at the top left of the window. In addition
thereis aradio-button for an Hourly analysis which enables the transactions volumes during the
specified period to be analyzed by the 24 hours of the day. Turning on one of these radio-buttons
causes a grid of available object names to appear beneath the radio-buttons.

Thefirst time that an object-typeis selected, the list will be obtained from the server.
Subsequently selecting that object-type simply makes the list visible. Any time that a Database
nameis selected (clicked-on), it becomes the Current Database, and its nameis shown in the
current database field at the top right of the window. For Sets, Paths and Programs, the list will be
limited to those objects relevant to the current database. The choice of object type also determines
which parameters are available and displayed in the parameters listbox on the right of the window
beneath the current database field. At the bottom of the window is the Selected Trend Data grid.
When the Add button is pressed (or a double-click made in the Object or Parameter lists), the
currently selected object and parameter are added into this grid. Each row in this grid will give
riseto aline on the graph. The number of lines on the graph islimited only by clarity, and the user
may mix different object-types and parameters on the same graph, the scale for each parameter
being automatically rationalized to bring the lines into the same visua range. Entries may be
removed from this grid by multi-selecting them and pressing the Remove button.

It isimportant to remember that some statistics are derived from DIAGNOSE runs and some from
ANALYZE runs. Thereforeif ANALY ZE is never run, only certain statistics will be available.
For afull listing of the FXSTAT database schema, and a description of how FLEXIBASE |oads
dataintoit, see section 3.8.

The following parameters are available for plotting (see below for a detailed description of each
parameter):-
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Databases
Average DBPuts per day
Average DBDeletes per day
Average DBUpdates per day
Average DBOpens per day
Average DBCloses per day
Average Aborts per day
Average Abnormal Ends per day
Maximum Concurrent Users
Maximum DBPutsin one day
Maximum DBDeletes in one day
Maximum DBUpdates in one day

DataSets
Average DBPuts per day
Average DBDeletes per day
Average DBUpdates per day
Average NullDBUpdates per day
Capacity
Number of Entries
Maximum Increase in number of entriesin one day
Size of set in sectors
Used space in sectors
% Messy (detail sets)
High Water Mark (detail sets)
% Deleted
% Full
Average Secondary Chain length (master sets)
% Inefficient (master sets)
% Secondaries (master sets)
Clustering factor (master sets)

Paths
The format of the Path Nameis:

Master SetName . Detail SetName ( SearchltemName)

Average Chain Length
Maximum Chain Length
Minimum Chain Length

Programs
Average DBPuts per day
Average DBDeletes per day
Average DBUpdates per day
Average NullDBUpdates per day

24-Hourly Analysis
Average DBPuts per hour
Average DBDeletes per hour
Average DBUpdates per hour
Average DBOpens per hour
Average DBCloses per hour
Average Aborts per hour
Average Abnormal Ends per hour

Dates
The user can overtype the default datesin the From and To fieldsin order to limit the data plotted
to a particular date range. Numeric dates follow the format entered under International in the
Windows Control Panel. The default dates allow all data to be plotted. The user need not be
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concerned whether objects within the same graph have their dates of trend data collection
synchronized (e.g. if an object is new and has lesstrend data collected) since the software will
always produce visually correct graphics. There must be at least two events of trend data
collection from DIAGNOSE and/or ANALY ZE before a graph can be drawn. The dates (and
times) held in the FXSTAT.PUB.HQ database on the HP3000 relate to the start times of
DIAGNOSE and Analyzeruns.

Graph Type

The Graph Definition area allows atitle for the graph to be overtyped into the Titlefield, and
various options to be selected for the type of graph using the radio-buttons. In addition to Line
Graphswhich aretime-based i.e. the X-axis accurately represents the dates of data collection, the
user can also choose Bar Charts which represent each event of trend data collection with abar i.e.
the X-axis does not accurately correspond to time, but if DIAGNOSE and/or ANALY ZE has been
run on areasonably regular basis, then the X-axis will be satisfactory.

There are several styles of Bar Chart available, and, with the Horizontal bars option, a Dates
checkbox allows the actual dates of trend data collection to displayed against each bar.

L oading and Saving Graph Specifications
The specification of a graph may be saved to a file on disc by selecting Save Specification under
Filein the Menu, and loaded back by selecting Open Specification under File in the Menu. (Trend
Graph Specification files are saved with the extension .TGR.)

Activating the Graph or Bar Chart
Once the graph has been fully specified, it can be displayed in awindow by pressing the Draw
Graph button. Alternatively, pressing the Data to Grid button will cause the specified trend data to
be displayed in agrid, in which case the specification of Graph Typeis not used, only the object
parameters and dates are relevant. Graphs can be printed by seecting Print under Filein the

Menu.

Menu Options
File
Open Specification...
Save Specification...
Save Data...

Print...

Printer Setup...

Exit

Edit
Copy to Clipboard

Causes a dialog box to be displayed requesting the name of the file containing the
trend graph specification to be opened.

Causes a dialog box to be displayed requesting the name of the file under which to
save the trend graph specification.

Causes a window to be displayed for specifying the details of the data from the
active window to be saved to a PC file.

Causes a window to be displayed for specifying the details of the data from the
active window to be printed.

Causes a standard printer setup dialog box to be displayed.
Causes Termination of the application after a confirmation. A subsequent dialog

box will ask how each open connection isto be terminated.

Causes selected text in the active window to be copied to the clipboard, (or use
Ctrl/C).

Extended Copy to Clipboard Causes a window to be displayed for specifying the details of the data

Paste

from the active window to be copied to the clipboard.

Causes text on the clipboard to be pasted into the selected text of the active
window.
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Find... Causes a window to be displayed for specifying the details of the data to be
searched for in the active window.

Delete All Checkmarks... Causes al Checkmarksin the active window grid to be deleted.

Reverse All Checkmarks... Causes all Checkmarks in the active window grid to be deleted, whilst a

checkmark appearsin all grid rows without one.

Susbset CheckMarked rows Causes al rows in the active window grid to be deleted unless they
contain a Checkmark (following a count and confirmation).

Sort... Causes a window to be displayed for specifying the details of the data to be sorted
in the active window.

Connections

Open Causes a dialog box to be displayed listing connection files so that one can be
selected for opening.

Close Closes the currently open connection. A dialog box asks whether alog off isto be
effected.

Switch Causes a dialog box to be displayed listing the currently opened connections so
that one can be selected for switching to.

New Causes awindow to be displayed for specifying the details of a new connection.

Modify Causes a dialog box to be displayed listing connection files so that one can be
selected for modifying.

Ddete Causes a dialog box to be displayed listing connection files so that one can be
selected for deleting.

Trends

Causes awindow to be displayed allowing specification of the trend data required.

Windows

Cascade Causes all MDI-child windows to be displayed in cascaded fashion.

Tile Vertical Causes all MDI-child windows to be displayed in vertically tiled fashion.
Tile Horizontal Causes all MDI-child windows to be displayed in horizontally tiled fashion.
Arrange Icons Re-arranges all MDI-child window iconsinto order.

Close All Windows Closes all MDI-child windows.

Window Caption List  All MDI-child windows, whether iconised or not, are listed here. Clicking on any
listed caption brings that window to the front with focus.

Help

Contents Causes Windows Help to display the alphabetical index of help topics for
FLEXIBASE/SQL.

Active Window Causes Windows Help to display the context sensitive help for the active window.

The F1 key will also activate this so that help can till be obtained even when
thereisamodal dialog box on screen.

Genera Principles of operation Causes Windows Help to display details of the General Principles of
Operating this software.
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Overview Causes Windows Help to display an Overview of the software funtionality.

About FLEXIBASE/IMAGE Trends Causes information to be displayed on the version number of
FLEXIBASE/IMAGE Trends PC and Host software which is being used.

TRENDING PARAMETERS

The following paragraphs contain a detailed description of the definitions of Data Values Displayed
concerning Data Bases, Data Sets, Paths, Programs and 24-Hourly Analysis.

Databases

DateRun, TimeRun
Time of start of Diagnose or Analyse Run

Aver age DBPuts per day
Thetotal number of DBPutsissued to all setswithin thislogfile within the specified database
divided by the number of days the logfile being added to the history file (afile called
"dbname"+FX containing historical records of full analyze runs) was running.

Average DBDeletes per day
Thetotal number of DBDeletesissued to all setswithin this logfile within the specified database
divided by the number of days the logfile being added to the history file (afile called
"dbname"+FX containing historical records of full analyze runs) was running.

Average DBUpdates per day
Thetotal number of all DBUpdates issued to all sets within thislogfile within the specified
database divided by the number of days the logfile being added to the history file (afile called
"dbname"+FX containing historical records of full analyze runs) was running.

Average DBOpens per day
Thetotal number of DBOpensissued to all setswithin thislogfile within the specified database
divided by the number of days the logfile being added to the history file (afile called
"dbname"+FX containing historical records of full analyze runs) was running.

Average DBCloses per day
Thetotal number of DBCloses issued to all setswithin thislogfile within the specified database
divided by the number of days the logfile being added to the history file (afile called
"dbname"+FX containing historical records of full analyze runs) was running.

Average Aborts per day
Thetotal number of program aborts detected by the logging process within thislogfile divided by
the number of days the logfile being added to the history file (afile called "dbname"+FX
containing historical records of full analyze runs) was running. A program abort is defined asa
process which ended without explicitly calling DBClaose.

Average Abnormal Ends per day
Thetotal number of Abnormal transaction ends caused by any Program on the specified database
within this logfile divided by the number of days the logfile being added to the history file (afile
called "dbname'+FX containing historical records of full analyze runs) was running. In this case
the program has issued a DBBegin to start alogical transaction but has failed to issue a DBEnd
before finishing.
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Maximum Concurrent Users
Thisfigureisthelargest observed number of concurrently operating write users at any onetime.
This occurrence may not have been in the current logfile, but represents an historical maximum.
Thisfigure only represents write users, as transaction logging does not record read-only users
(DBOpen modes 5-8). Thus, thisfigure is not a complete figure for the maximum number of users
on the database concurrently. However, by multiplying this figure by a factor of, say, 1.5 an
approximate value can be reached. This multiplying factor will, of course, be different for each
database. It should be noted that programs which only read the database can still open the
database in modes 1 to 4 and thus be logged.

M aximum DBPutsin one day
For each logfile the total number of putsis divided by the number of days for which the logfile
ran. The maximum observed value of thisfigureis stored in the database Analyze History file (a
file called "dbname'+FX). When compared with the average number of puts (calculated by
dividing the total daysinto the total puts) the volatility of the put access to the database can be
judged. A large maximum with a small average indicates an abnormally large addition run which
isrun infrequently. Comparable numbers indicate a smoother process of adding data entries.

Maximum DBDeletesin one day
For each logfile the total number of deletesis divided by the number of days for which the logfile
ran. The maximum observed value of thisfigureis stored in the database's Analyze History file (a
file called "dbname'+FX). When compared with the average number of deletes (calculated by
dividing thetotal daysinto thetotal deletes) the volatility of the delete access to the database can
be judged. A large maximum with a small average indicates an abnormally large deletion run
which is run infrequently. Comparable numbers indicate a smoother process of deleting data
entries.

Maximum DBUpdatesin one day
For each logfile the total number of updatesis divided by the number of days for which the logfile
ran. The maximum observed value of thisfigureis stored in the database's Analyze History file (a
file called "dbname'+FX). When compared with the average number of updates (cal cul ated by
dividing the total daysinto the total updates) the volatility of the update access to the database can
be judged. A large maximum with a small average indicates an abnormally large update run
which is run infrequently. Comparable numbersindicate a smoother process of updating data
entries.

Data Sets

Aver age DBPuts per day
Thetotal number of DBPutsissued to any set within this logfile within the specified database
divided by the number of days the logfile being added to the history file (afile called
"dbname"+FX containing historical records of full analyze runs) was running.

Average DBDeletes per day
Thetotal number of DBDd etes issued to any set within thislogfile within the specified database
divided by the number of days the logfile being added to the history file (afile called
"dbname"+FX containing historical records of full analyze runs) was running.

Average DBUpdates per day
Thetotal number of all DBUpdates issued to any set within this logfile within the specified
database divided by the number of days the logfile being added to the history file (afile called
"dbname"+FX containing historical records of full analyze runs) was running.

Average NullDBUpdates per day
Thetotal number of DBUpdates issued by any Program to any set within this logfile within the
specified database which did not actually change any data item values, divided by the number of
days the database's | ogfile being added to the history file (afile called "dbname'+FX containing
historical records of full analyze runs) was running. This statistic is very important to program
performance. It represents uneccessary database calls, and thus redundant 1/O. This quantity is
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also included in the Num Updates figure above, and thus comparison of these two figures gives an
indication of the potential for performance improvement.

Capacity
The maximum number of possible entriesin the st.

Number of Entries
The number of entries read by the program in the set, using a serial read.

Maximum Increase in number of entriesin one day
When adding or deleting entries to a dataset, free spacein the dataset is consumed or released. In
atypical month there may well be an extreme program which performs alarge number DBPUTS.
The Capacity of a dataset must at least be sufficient to accept all of these new entries without
filling up. Thus, ANALY ZE computes the maximum increase in the number of entriesfor each
set (as being the largest difference between the number of DBPUTs and DBDELETES for each
logfile). The maximum observed figureis stored and reported here. Thus, when estimating a
Capacity it must be at least this many entries greater than the current entry count.

Size of set in sectors
Thetotal disc space taken up by the dataset expressed in sectors (4096 Sectors = IMb). IMAGE
builds the dataset to the size specified by the capacity, even if no entries are added to the set. This
value represents the total amount of disc space consumed by the dataset.

Used spacein sectors
The approximate disc space used by the actual entriesin the dataset expressed in Sectors. This
valueis calculated by multiplying the total disc space ("Set Size" above) by the number of entries
and dividing by the Capacity. In fact there could be "dead" spacein the set at the end of each
block but thisis not accounted for in the calculation. This figure subtracted from the total disc
space gives arough estimate of the amount of "wasted" disc space taken up by the dataset.

% Messy (detail sets)
This is the percentage of non-contiguous chained entries along the Primary Path pointing out of
the block (i.e. entriesin the chain do not point to the next sequential entry in the set and point out
of the current block). A perfectly REPACKed detail set would have zero Percentage Messy. The
higher thisfigureis, thelonger and more inefficient chained access along the Primary Path
becomes. This Percentage Messy is measured using a "block” size of 96 Sectorsinstead of the
set's block size.

High Water Mark (detail sets)
The Maximum Number of Entries that the set has ever contained. For detail setsthiswill be equal
to the number of entries plus the number of deleted entries. Thisrepresents the largest number of
entries which this set has ever contained, since the last Repack. A Repack will reduce this number
to equal the number of entries.

% Deleted
For a Detail Set, thisisthe Number of Deleted Entries as a percentage of the Maximum Number
of Entriesthat the set has ever contained sincethelast, if any, REPACK (i.e., the "Highwater
Mark").

% Full
The number of entries read as a percentage of the Capacity.

Aver age Secondary Chain length (master sets)
The average length of the Secondary Chainsin aMaster Set. A Primary with no Secondariesis
considered to have a chain length of one.
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% Inefficient (master sets)
For aMaster Set, thisisthe number of Secondariesin the set located in a different block to that of
the Primary, as a percentage of the number of entriesin the set. Thisisthe primeindicator of
inefficiency in the set asit causes extra disc accesses or memory transfers to read the entries.

% Secondaries (master sets)
The number of Secondary entriesin a Master Set as a percentage of the number of entriesin the
set. A high percentage can result in poor performance if associated with a high Percentage
Inefficient (see next item).

Clustering factor (master sets)
An indicator of how much the entriesin a Master Set cluster together. A high value can indicate
poor performance, especially if associated with a high percentage of Secondaries. Rangeis 0.0 to
1.0, with values over 0.25 considered as high.

Paths

The format of the Path Name is MasterSetName + "' + Detail SetName + '(' + SearchltemName + ')', e.g.
MASTER.DETAIL(VALUE).

Average Chain Length
Each "Path” isalink between a Master Set and a Detail Set by means of a specific Searchltem.
Each entry in the Master Set may have zero or more entriesin the Detail Set with its specific
Search Item value. The number of entries for this Searchltem value is termed the "Chain Length".
Thisvalueisthe average of all Chain Lengths on this path.

Maximum Chain L ength
Each "Path” isalink between a Master Set and a Detail Set by means of a specific Searchltem.
Each entry in the Master Set may have zero or more entriesin the Detail Set with its specific
Search Item value. The number of entries for this Searchltem value is termed the "Chain Length".
This value is the maximum observed Chain Length on this path.

Minimum Chain Length
Each "Path” isalink between a MasterSet and a Detail Set by means of a specific Searchltem.
Each entry in the Master Set may have zero or more entriesin the Detail Set with its specific
Search Item value. The number of entries for this Searchltem value is termed the "Chain Length".
Thisvalueis the minimum observed Chain Length on this path.

Programs

Aver age DBPuts per day
Thetotal number of DBPuts issued by this Program to any set within thislogfile within the
specified database divided by the number of days the logfile being added to the history file (afile
called "dbname"+FX containing historical records of full analyze runs) was running.

Average DBDeletes per day
Thetotal number of DBDeletesissued by this Program to any set within this logfile within the
specified database divided by the number of days the logfile being added to the history file (afile
caled "dbname"+FX containing historical records of full analyze runs) was running.

Average DBUpdates per day
Thetotal number of all DBUpdates issued by this Program to any set within thislogfile within the
specified database divided by the number of days the logfile being added to the history file (afile
called "dbname"+FX containing historical records of full analyze runs) was running.

Average NullDBUpdates per day
Thetotal number of DBUpdates issued by this Program to any set within this logfile within the
specified database which did not actually change any data item values, divided by the number of
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days the logfile being added to the history file (afile called "dbname"+FX containing historical
records of full analyze runs) was running. This statistic is very important to program performance.
It represents uneccessary database calls, and thus redundant 1/0. This quantity isalso included in
the Num Updates figure above, and thus comparison of these two figures gives an indication of
the potential for performance improvement.

24-Hourly Analysis

Aver age DBPuts per hour
Thetotal number of DBPuts issued within this hour of the day to any set within the specified
database divided by the number of days between the start and end of the graph readings.

Average DBDeletes per hour
Thetotal number of DBDeletes issued within this hour of the day to any set within the specified
database divided by the number of days between the start and end of the graph readings.

Average DBUpdates per hour
Thetotal number of all DBUpdates issued within this hour of the day to any set within the
specified database divided by the number of days between the start and end of the graph readings.

Average DBOpens per hour
Thetotal number of DBOpens issued within this hour of the day to any set within the specified
database divided by the number of days between the start and end of the graph readings.

Average DBCloses per hour
Thetotal number of DBCloses issued within this hour of the day to any set within the specified
database divided by the number of days between the start and end of the graph readings.

Average Aborts per hour
Thetotal number of program aborts detected by the logging process within this hour of the day
divided by the number of days between the start and end of the graph readings. A program abort is
defined as a process which ended without explicitly calling DBClose. Ideally this figure should be
zero, but could be oneif the program terminated abnormally. However, it could also be oneif the
program simply failed to call DBClose before ending.

Aver age Abnormal Ends per hour
Thetotal number of Abnormal transaction ends caused by any Program within this hour of the
day in the specified database divided by the number of days between the start and end of the
graph readings. In this case the program has issued a DBBegin to start alogical transaction but
has failed to issue a DBENd before finishing. Ideally this figure should be zero, but if the program
aborted the log process would automatically post Abend entries signifying an abnormal end.

Trend History Database

As of release E.04.01 both Diagnose and Analyze will store results of their runs in a Trend History
Database called FXSTAT.PUB.HQ. The information stored in this database can be accessed by the user
using QUERY .PUB.SYS or by using the FLEXIBASE/IMAGE Trends Windows PC program. Data will
be stored in this database whenever a full Diagnose or Analyze (Stats Option - updating the History File,
see section 5) run is performed. The user does not need to run both of these programs in order to use the
Trends Database, however for a complete pictureit is recommended that both runs are done regularly.

Data will only be stored from a Diagnose run if the user selects to Diagnose all datasetsin the database (i.e.
replying "@" in response to the dataset name). In addition the FXUTIL utility allows the user to configure
the minimum duration (in number of days) between Diagnose runs on the same database that data is
alloved to be stored. The default is 30 days, and thus Diagnose will only store data in the
FXSTAT.PUB.HQ database if 30 days or more have elasped since the last time data was stored.



Section 230 Image Trends Analysis

Page 176

FLEXIBASE Documentation

Data will only be stored from an Analyze run if the user sdlects the Stats option, is the creator of the
database, and sdlects Yes for the question "OK to Update History File". In addition the FXUTIL utility
allows the user to configure the minimum duration (in number of days) between Analyze runs on the same
database that data is allowed to be stored. The default is 30 days, and thus Analyze will only store data in

the FXSTAT.PUB.HQ database if 30 days or more have elasped since the last time data was stored.

The database schema for the FXSTAT.PUB.HQ database is as follows:

Passwor ds:

Itemns:
<<

<<

<<

<< >>
<< >>
<<UN- REF>>
<< 7 >>
<<UN- REF>>
<< 9 >>
<< 10 >>
<< 11 >>
<< 12 >>
<< 13 >>
<< 14 >>
<< 15 >>
<<UN- REF>>
<<UN- REF>>
<< 18 >>
<< 19 >>
<< 20 >>
<< 21 >>
<< 22 >>
<< 23 >>
<< 24 >>
<< 25 >>
<< 26 >>
<< 27 >>
<< 28 >>
<< 29 >>
<< 30 >>
<<UN- REF>>
<< 32 >>
<< 33 >>
<<UN- REF>>
<< 35 >>
<<UN- REF>>
<< 37 >>
<<UN- REF>>
<< 39 >>
<<UN- REF>>
<<UN- REF>>
<<UN- REF>>
<< 43 >>
<< 44 >>
<<UN- REF>>
<< 46 >>
<<UN- REF>>
<<UN- REF>>
<< 49 >>
<< 50 >>
<< 51 >>
<< 52 >>
<< 53 >>
<< 54 >>
<< 55 >>
<< 56 >>
<< 57 >>
<<UN- REF>>
<< 59 >>
<< 60 >>

>>
>>
>>

A wWNE

$CONTROL BLOCKMAX=2048
Begi n Data Base FXSTAT ;

| SB ;

10 RCBIN ;

ABNORMAL - ENDS,
ABORTS,

ACTI ONED,
AVERAGE- LENGTH,
AVGE- SEC- CHAI N,
Bl TMAP- LENGTH,
BLOCKI NG FACTOR,
BLOCK- LENGTH,

BL OCKMAX,

CAPACI TY,

CHAI N- LENGTH,
CHAI N- NUMBER,
CLOSES,

CLUSTERI NGFACTOR,
CONTROL- CCDE,
DATE- CREATED,
DATE- DBSTORED,
DATE- RUN,
DELETES,

DETAI L- SETNAME,
DATABASE- NAME,
EXCLUSI VE,
ENTRY- LENGTH,
FORMATVERSI ON,
CETS,

GLOBAL- M SCVALL,
GLOBAL- M SCVAL2,
GLOBAL- M SCVALS,
GLOBAL- M SCVAL4,
GLOBAL- M SCVALS,
GLOBAL- M SCVALSG,
GLOBAL- M SCVAL7,
GLOBAL- M SCVALS,
GLOBAL- M SCVAL9,
HI GHVWATERVARK,

HI STFI LEPRESENT,
HOUR- M SCVAL1,
HOUR- M SCVAL2,
HOUR- M SCVALS,
HOUR- M SCVAL4,

I MAGELEVEL,

| MVAGEM NBUFFERS,
| MPLI ED- UPDATES,
LDEV- NUM

LOG D,

MASTER- SETNAME,
MAX- BUFFERS,

MAX- BUFFSPECS,
MAX- CONUSERS,
VAX- DELETEPERDAY,
MAX- FREESPACE,
MAX- GETSPERDAY,
MAX- | NCREASE,
MAX- LENGTH,

MAX- LOGRECS,

MAX- PUTSPERDAY,
MAX- UPDATEPERDAY,
MEDI A- LENGTH,

M N- LENGTH,

M N- BUFFERS,

NN
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<< 61 >>
<<UN- REF>>
<< 63 >>
<< 64 >>
<< 65 >>
<< 66 >>
<<UN- REF>>
<< 68 >>
<< 69 >>
<< 70 >>
<< 71 >>
<< 72 >>
<< 73 >>
<<UN- REF>>
<< 75 >>
<< 76 >>
<< 77 >>
<< 78 >>
<< 79 >>
<< 80 >>
<<UN- REF>>
<< 82 >>
<< 83 >>
<< 84 >>
<< 85 >>
<< 86 >>
<< 87 >>
<< 88 >>
<< 89 >>
<< 90 >>
<< 91 >>
<< 92 >>
<< 93 >>
<< 94 >>
<< 95 >>
<< 96 >>
<< 97 >>
<< 98 >>
<< 99 >>
<< 100 >>
<< 101 >>
<< 102 >>
<< 103 >>
<< 104 >>
<<UN- REF>>
<< 106 >>
<< 107 >>
<< 108 >>
<< 109 >>
<< 110 >>
<< 111 >>
<< 112 >>
<< 113 >>
<< 114 >>
<< 115 >>
<< 116 >>
<< 117 >>
<< 118 >>
<< 119 >>
<< 120 >>
<< 121 >>
<<UN- REF>>
<< 123 >>
<< 124 >>
<< 125 >>
<< 126 >>
<<UN- REF>>
<< 128 >>
<< 129 >>
<<UN- REF>>
<< 131 >>
<< 132 >>
<<UN- REF>>
<< 134 >>
<< 135 >>

M N- BUFFSREQ,
MPE- RECORD- S| ZE,
NEWAL UE

NULL- UPDATES,
NUM ABORTS

NUM ABNCORIVAL ENDS,
NUM BLOCKS

NUM CONCUSERS,
NUM CONTBLOCKS!
NUM CONTENTRI ES
NUM CLOSES

NUM DAYS

NUM DAYSHI ST,
NUM DBl NFOENTRY.
NUM DELETED,

NUM DELETES,

NUM ENTRI ES,

NUM GETS

NUM | NDEXFI LES!
NUM | NDEXSETS,
NUM | NEFPO NTS,
NUM | TEMS

NUM OPENS

NUM PATHS

NUM PUTS

NUM SETS,

NUM SECONDARI ES,
NUM SORTEDPATHS
NUM UPDATES,

NUM WRI TEACCESS
OPENS,

OLDVALUE

PATH- NUMBER
PATH M SCVAL1
PATH M SCVAL3
PATH M SCVALS5
PERCENT- DELETED,
PERCENT- FULL
PERCENT- | NEFF
PERCENT- MESSY,
PERCENT- MESSY2,
PERCENT- MESSY3
PERCENT- SECONDS,
PERCENT- WRI TE,
POTBL OCKVAX

PRI MARYPATHNUM
PROGRAM NAME,
PROGRAM VERSI ON,
PROG- M SCVAL1
PROG- M SCVAL2
PROG- M SCVAL3
PROG- M SCVAL4
PROG- M SCVALS
PROG- M SCVAL6
PUTS,

RANDOM TY,
RECORDCCDENUVBER
RECOMVEND- TEXT
SEARCHI TEMTYPE
SEARCH TEMLENGTH,
SEARCHI TEMNAME
SEARCH TEMNUMBER,
SET- SECTORSI ZE
SET- SECTORUSED,
SET- M SCVAL1
SET- M SCVAL2
SET- M SCVAL3
SET- M SCVAL4
SET- M SCVAL5
SET- M SCVAL6
SET- M SCVAL7
SET- M SCVAL8
SET- M SCVAL9
SET- NAME

SET- NUMBER

24

24

24

24
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<< 136 >> SET- TYPE,

<< 137 >> TI ME- RUN,

<<UN- REF>> TPI - ENABLED,
<<UN- REF>> TPI - PRODUCT,

<< 140 >> TRANSTI MEPUTS,

<< 141 >> TRANSTI MEDELETES,
<< 142 >> TRANSTI MEUPDATES,
<< 143 >> UPDATES,

Set s:

Name: CONTROL, Manual (5/10);

Entry: CONTROL- CODE(0),
FORMATVERSI ON;

Capaci ty: 1 (1) ;

Name: DATABASES, Aut omati c(5/ 10);

Entry: DATABASE- NAMVE(9) ;

Capaci ty: 301 (23) ;

Name: DATASETS, Aut omati c(5/10);
Entry: SET-NAME(5);
Capaci ty: 1001 (47) ;

Name: PROGRAMS, Aut omati c(5/10);
Entry: PROGRAM NAME(1);
Capaci ty: 501 (51) ;

Nane:
Entry:

GLOBALDI AGS, Det ai | (5/10) ;

EXCLUSI VE,
PROGRAM VERSI| ON,
NUM SETS,
BLOCKMAX,
NUM | TEMVS,
M N- BUFFSREQ
NUM | NDEXSETS,
NUM | NDEXFI LES,
M N- BUFFERS,
NUM DAYSH! ST,
NUM CONCUSERS,
NUM WRI TEACCESS,
GLOBAL- M SCVAL1,
GLOBAL- M SCVAL2,
GLOBAL- M SCVAL3,
GLOBAL- M SCVAL4,
GLOBAL- M SCVAL5,
GLOBAL- M SCVAL7,
GLOBAL- M SCVALS,
DATE- RUN,
TI ME- RUN,
Capaci ty: 620 (31) ;
Nane:
Entry:

SETDI AGS, Det ai | (5/10) ;

EXCLUSI VE,

NUM | TEMS,

NUM PATHS,

CAPACI TY,

NUM ENTRI ES,
PERCENT- FULL,
PERCENT- SECONDS,
PERCENT- | NEFF,
RANDOM TY,
ENTRY- LENGTH,
BLOCKI NG FACTOR,
CLUSTERI NGFACTOR,
AVGE- SEC- CHAI N,
LDEV- NUM
PERCENT- MESSY,
PERCENT- DELETED,
NUM DELETED,

NUM SORTEDPATHS,
PERCENT- MESSY2,
PERCENT- MESSY3,
SET- TYPE,

TV AOXXTX
N
NNNNONEN

<<
<<

<<

<<

<<

DATABASE- NAVE( ! DATABASES( DATE- RUN)

<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<

DATABASE- NAVE( ! DATABASES( DATE- RUN)

<<
<<
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<<
<<
<<
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<<
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SEARCHI TEMNAME, << X 16 >>
SEARCHI TEMTYPE, << X 2 >>
NUM SECONDARI ES, << I 2 >>
HI GHWATERMARK, << 1 2 >>
MAX- FREESPACE, << R 4 >>
PERCENT- VRl TE, << R 4 >>
NUM CONTENTRI ES, << I 2 >>
NUM CONTBLOCKS, << 1 2 >
SEARCHI TEMLENGTH, << 11>
PRI MARYPATHNUM << 11 >>
SET- SECTCORSI ZE, << 1 2 >
SET- SECTORUSED, << 1 2 >
SET- M SCVAL1, << 1 2 >>
SET- M SCVAL2, << 1 2 >>
SET- M SCVAL4, << R 4 >>
SET- M SCVAL5, << R 4 >>
SET- M SCVAL7, << X 10 >>
SET- M SCVALS, << X 10 >>
SET- NUMBER, << K 1 >>
SET- NAME( DATASETS) , << X 16 >>
DATE- RUN, << X 8 >>
TI ME- RUN; << | 1 >>
Capaci ty: 16000 (16) ;

<< Set No: 7 >>
Name: PATHDI AGS, Det ai | (5/10);
Entry: DATABASE- NAME( DATABASES( DATE- RUN) )
<

< X 26 >>
MASTER- SETNAME( DATASETS), << X 16 >>
SEARCHI TEMTYPE, << X 2>
SEARCHI TEMLENGTH, < 1 1>
AVERAGE- LENGTH, << R 4 >>
MAX- LENGTH, << 1 2 s>
M N- LENGTH, << 1 2 s>
CHAI N- LENGTH, << 1 2 >
CHAI N- NUMBER, << 1 2>
PATH M SCVAL1, << 1 2 s>
PATH M SCVAL3, << R 4 >>
PATH M SCVALS, << X 10 >>
DETAI L- SETNANE( | DATASETS( PATH NUMBER) ) ,

<< X 16 >>
PATH- NUMVBER, << K 1>
SEARCHI TEMNAME, << X 16 >>
DATE- RUN, << X 8 >
TI ME- RUN; < 1 1>

Capacity: 12008 (19)

<< Set No: 8 >>
Name: RECOMVENDS, Det ai | (5/10);
Entry: DATABASE- NAME( ! DATABASES( SET- NUMBER) ) ,
<

< X 26 >>

RECOMMVEND- TEXT, << X 78 >>
RECORDCODENUMBER, << 1>
DATE- RUN, << X 8 >>
ACTI ONED, << X 2 >>
SET- NUMBER, << K 1 >>
SET- NAME( DATASETS) ; << X 16 >>

Capaci ty: 765 (17) ;

<< Set No: 9 >>
Name: ANALYSEGLOBALS, Det ai | (5/ 10);
Ent ry: DATABASE- NAME( ! DATABASES( DATE- RUN) ),
<< X 26 >>

PROGRAM VERSI ON, << X 8 >>
NUM DAYSHI ST, << R 2 >>
MAX- LOGRECS, << I 2 >>
MAX- PUTSPERDAY, << R 2 >>
MAX- DELETEPERDAY, << R 2 >>
MAX- UPDATEPERDAY, << R 2 >>
MAX- GETSPERDAY, << R 2 >>
NUM OPENS, << 1 2 >>
NUM CLOSES, << I 2 >>
NUM ABORTS, << I 2 >>
NUM ABNORMAL ENDS, << 2>
PUTS, << | 2 >>
DELETES, << 1 2 >>
UPDATES, << I 2 >>
NUM GETS, << 1 2 >>
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NUM DAYS, << R 2 >>
MAX- CONUSERS, << 1 2 >>
GLOBAL- M SCVAL1, << 1 2 >
GLOBAL- M SCVAL2, << 1 2 >
GLOBAL- M SCVAL3, << 1 2 >
GLOBAL- M SCVAL4, << R 4 >>
GLOBAL- M SCVALS5, << R 4 >>
GLOBAL- M SCVAL7, << X 10 >>
GLOBAL- M SCVALS, << X 10 >>
DATE- RUN, << X 8 >>
TI ME- RUN; << I 1>
Capaci ty: 630 (14) ;
<< Set No: 10 >>
Name:  ANALYSESETS, Det ai | (5/ 10);
Ent ry: DATABASE- NAME( ! DATABASES( DATE- RUN) ),
<< X 26 >>
CAPACI TY, << 1 2 >>
NUM ENTRI ES, << 1 2 >
SET- TYPE, << X 2 >>
PUTS, << I 2 >>
DELETES, << I 2 >>
UPDATES, << 1 2 >>
NULL- UPDATES, << 1 2 >>
CETS, << 1 2 >>
TRANSTI MEPUTS, << R 2 >>
TRANSTI MEUPDATES, << R 2 >>
MAX- | NCREASE, << 1 2 >>
| MPLI ED- UPDATES, << 1 2 >
NUM DAYS, << R 2 >>
SET- M SCVAL1, << 1 2 >>
SET- M SCVAL2, << 1 2 >>
SET- M SCVAL4, << R 4 >>
SET- M SCVAL5, << R 4 >>
SET- M SCVAL7, << X 10 >>
SET- M SCVALS, << X 10 >>
SET- NUMBER, << K 1 >>
SET- NAME( DATASETS) , << X 16 >>
DATE- RUN, << X 8 >>
TI ME- RUN; << I 1>
Capaci ty: 15008 (14) ;

<< Set No: 11 >>
Name:  ANALYSEPROCGS, Det ai | (5/ 10);

Ent ry: DATABASE- NAME( ! DATABASES( DATE- RUN) ),
<< X 26 >>

PUTS, << | 2 >>
DELETES, << 1 2 >>
UPDATES, << 1 2 >>
NULL- UPDATES, << 1 2 >>
CETS, << 1 2 >>
TRANSTI MEPUTS, << R 2 >>
TRANSTI MEDELETES, << R 2 >>
TRANSTI MEUPDATES, << R 2 >>
| MPLI ED- UPDATES, << 1 2 >
NUM DAYS, << R 2 >>
PROG- M SCVAL1, << 1 2 >>
PROG- M SCVAL2, << 1 2 >>
PROG- M SCVAL3, << R 4 >>
PROG- M SCVAL4, << R 4 >>
PROG- M SCVAL5, << X 10 >>
PROG- M SCVALS6, << X 10 >>
PROGRAM NAME( PROGRAMS) , << X 28 >>
DATE- RUN, << X 8 >>
TI ME- RUN; << I 1>

Capaci ty: 6006 (14) ;

<< Set No: 12 >>
Name:  ANALYSEHOURS, Det ai | (5/ 10);
Ent ry: DATABASE- NAME( ! DATABASES( DATE- RUN) ),
<< X 26 >>

NUM DAYS, << R 2 >>
OPENS, << 24 | 2 >>
CLGCSES, << 24 | 2 >>
ABORTS, << 24 | 2 >>
ABNORMAL - ENDS, << 241 2 >>
NUM PUTS, << 241 2 >>
NUM DELETES, << 241 2 >>
NUM UPDATES, << 241 2 >>
HOUR- M SCVAL1, << 241 2 >>
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HOUR- M SCVAL3, << 24 R 4 >>
DATE- RUN, << X 8 >>
TI ME- RUN; << | 1 >>
Capaci ty: 620 (4) ;

<< Set No: 13 >>
Name: ACTI ONS, Det ai | (5/10);

Entry: DATABASE- NAME( ! DATABASES( DATE- RUN) ) ,
<< X 26 >>
PROGRAM NAME, << X 28 >>
OLDVALUE, << X 10 >>
NEW/AL UE, << X 10 >>
SET- NAME, << X 16 >>
SET- NUMBER, << K 1>
DATE- RUN; << X 8 >>
Capaci ty: 260 (26) ;

END.

NB. The initial capacities are set as above, however the user may modify these using FLEXIBASE at any
time. However, please note that if a dataset fills up during a Diagnose or Analyze run the remainder of the
run will continue without storing any information in FXSTAT.PUB.HQ. An error message will be
displayed on FXLIST if this condition is encountered, and a capacity change executed. The user should
regularly check on the capacities of these sets to ensure that there is sufficient room for the next few runs
of Diagnose and Analyze. In particular the exact capacities required for the PATHDIAGS and SETDIAGS
sets, for example, will depend upon the mix of databases the user runs Diagnose and Analyze on, and will
vary from user to user.

Most of the above data items refer to the Diagnose and Analyze statistics, the definitions of which can be
found elsewhere in this manual. Some items (specifically those which are unreferenced or those with
"MISCVAL" in their names) are present for future expansion and are not currently used. DATERUN isin
the format "YYYYMMDD" (e.g. 19940430) and corresponds to the date at the time Diagnose was begun
on this database. TIMERUN isin the form of an integer number "HHMM" in 24 hour format, thus a value
of "130" represents 1:30am and a value of "2358" represents 23:58 or 11:58pm.

The RECOMMENDS s&t contains the set of recommendations last issued for this database, and are cleared
out at the sart of the next run. RECORDCODENUMBER is an interna reference number for the
recommendation. ACTIONED isafield that isnot used at present.

The ANALY SEHOURS set contains data items whaose 24 sub-items represent the 24 hours of the day, sub-
item 1 relating to midnight-1am, 2 representing 1am-2pm etc.

This database will be created as part of the installation procedure of releases E.04.01 or above. If the
database FXSTAT.PUB.HQ already existsit will not be overwritten in subsequent release.
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SECTION 24( FXUTIL CONFIGURATION UTILITY

Introduction
The FXUTIL Configuration utility allows you:
to modify the performance and formatting parameters for the the ANALY ZE and DIAGNOSE functions

to create utility command files in IMAGESQL or ISQL formats, which can be used in modifying the
configuration of IMAGE/SQL ATTACHed databases.

To enable flexibility in terms of output and parameters from the ANALYZE and DIAGNOSE modules,
FXUTIL maintainsafilein PUB.HQ containing the following parameters for the ANALY ZE module:

Output device

Output page width

Output page length

Date format

Blank entry suppression

Lotus output option

Number of days between statistics updates

and the following parameters for the DIAGNOSE module;
Max Master Percent Full
Max Detail Percent Full
Max Secondary Percentage
Max Inefficient Percentage
Target Master Percent Full
Target Detail Percent Full
Target Secondary Percentage
Target Inefficient Percentage
Lotus output option
Max Percentage Messy
Number of days between statistics updates
Number of days allowed for capacity increase recommendations

To run this utility one must have read and write access to the PUB.HQ group. A file containing default
parameter valuesis provided on your installation tape.

To run this program sdlect option 20 from the main FLEXIBASE menu (MPE Commands) and enter
"EXUTIL." This will run the program FXUTIL.PUB.HQ and open the file FXANCFG.PUB.HQ. The
utility contains options for configuring the ANALYZE and DIAGNOSE module parameters, and for
generating IMAGE/SQL configuration command files.
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The following isthe FXUTIL menu:

<><><> FXUTIL  <><><> Version E.05.01 (c) Sector 7 Software 1989-1996
sol d under license by PROACTI VE SYSTEMS wor | dwi de
(THU, JAN 11, 1996, 1:21 AM

1 CONFI GURE output paraneters for ANALYZE nodul e
2 CONFIGURE run-time paraneters for DI AGNOCSE Modul e

3 MAKE ASCI| file from Re-Attachment QR File
4 MAKE QR and QL Re-attachment Files for a database
5 MAKE QL Re-attachnment File for a single set
CHOOSE (1-5)

ANALYZE Parameters

Select Option one from the menu.

The current parameters for output from ANALYZE are now displayed, one at a time. The user is then
asked to enter the new value. Entering return leaves the current value as it was. Any other value is
validated and accepted if it is within the relevant constraints.

Current Qutput Device configured = LASER
Enter required Qutput Device >>

Enter a valid device name, including $STDLIST, $NULL etc., to which output from ANALY ZE will be
directed. If the device name is DISC then the user will be prompted for a disc file name at run time. This
device may be overridden by afile equation; however if DISC isredirected to LP the program will till ask
for adisc file name. To avoid this, re-run FXUTIL and modify the contents of the file rather than use afile
equation. The default for this option is device LP.

Current Page Wdth configured = 178
Enter required Page Wdth >>

Enter a number between 1 and 256, specifying the maximum number of characters per line for output from
ANALY ZE. This value may not be overridden by afile equation. The default is 132.

Current Page Length configured = 66
Enter required Page Length >>

Enter a number between 1 and 99 to specify the number of lines per page for output from ANALY ZE. The
default is 66.

Current Date Format configured = 0
Enter required Date Format (0-2) >>

Enter the required date format for all input and output of dates in ANALY ZE. Enter a number between 0
and 2 to select one of the following formats:

0 dd/mm/yy for example, 31/12/89.
1 mm/dd/yy for example, 12/31/89.
2 ddmmmyy for example, 31DECS89.

The default for this parameter is 2.

Current configured Bl anks option = YES
Enter required Bl anks option (YES/ NO >>

Enter YES if blank entries in the log file (for example, DBUPDATE entries which have not changed any
data item values at all ( NullUpdates) are to be ignored in the Audit Trail and Enquire options of
ANALYZE. The logging process logs DB calls even if no actual data has changed or been added, for
example DBUPDATE calls which actually change no data, or DBBEGIN calls with no text. These entries
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will not be displayed in the Audit trail and Enquiry options if YES is selected in this option. Otherwise
these callswill appear, but will use up paper. The default for this option is YES.

Current Lotus CQutput Option configured =

Enter Lotus CQutput Option (YES/ NO >>

The output of the ANALYZE and DIAGNOSE modules can also be stored in a Lotus-123 compatible
"Comma Separated Variable' file This file can then be imported into any Lotus-123 compatible
spreadshest for further processing and for historical comparisons. Enter YES to activate this option, or NO
(default) to disable it. This file will be created in addition to the normal ANALYZE and DIAGNOSE
output, and you will be asked for the files hame at run time.

| Enter required Num days between Updates >>

Enter the minimum number of days to allow between updating the FXSTAT.PUB.HQ statistics data base.
This database will store data for each set and path for each complete run of Analyze. A small value will
result in this database becoming full quickly, large values will reduce the effectiveness of the trends
available from the data. The default valueis 30.

<><><><> End of Configuring Parameters <><><><>

DIAGNOSE Parameters
All users do not have the same database capacity and performance regquirements. Where disc space is tight
auser may try and keep datasets capacities such that the datasets are at 90% full or more. Because of these
differing requirements DIAGNOSE allows you to configure its decision-making parameters.

DIAGNOSE uses the following default parameters in its recommendations and diagnoses:

Max Master Percent Full (default value = 80)
Target Master Percent Full (default value = 70)
Max Detail Percent Full (default value = 85)
Target Detail Percent Full (default value = 70)

Max Secondary Percentage (default value = 30)
Target Secondary Percentage  (default value = 26)
Max Inefficient Percentage (default value = 24)
Target Inefficient Percentage  (default value = 20)
Max Percent Messy (default value = 15)
Current Lotus Output Option (default value = NO)

When first installed the value of these parameters are set to their default values. However, the user may
configure any of the above values using the FXUTIL utility (within certain common sense restrictions, for
examplethe Target Master Set Percent Full cannot be higher than the maximum).

Unless there are good local reasons to change these values we recommend they be left at their defaults.
They have been chosen to allow early detection of critical conditions and to recommend sufficient
increases to minimize future repetitions of those conditions. However, because there is some built-in
latitude in these defaults it may be more appropriate to establish somelocal parameters.

| Enter Num Days between Stat DB Updates >>

Enter the minimum number of days to allow between updating the FXSTAT.PUB.HQ statistics data base.
This database will store data for each set and path for each complete run of Diagnose. A small value will
result in this database becoming full quickly, large values will reduce the effectiveness of the trends
available from the data. The default valueis 30.

| Enter Num Days for Capacity Increases >>
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Enter the number of days to allow for when calculating new Capacities (if needed). Diagnose will calculate
the appropriate Capacity based upon the normal parameters, but will also ensure that this allows for the
average number of entries that will be added in this number of days. The average number of entries is
calculated using data from the FXSTAT.PUB.HQ database. The default valueis 60.

QR AND QL Files

See Section 18.2 on support for IMAGE/SQL for an explanation of the uses for QR and QL files. By using
FXUTIL, you can generate these files for your own use.

Option 3 on the FXUTIL menu will copy the QR file as a non-privileged text file. The file name is
FXATCCFG. Note that thisis a temporary file, and will be lost when your session ends. This is designed
to minimize therisk of files containing IMAGE passwords being left on the system.

Option 4 on the FXUTIL menu will generate the pair of files at any time for a database without using
TRANSMUTE.

The DBA thus has the ability to perform a full automatic re-attach in the event of an accidental DETACH.
The QR file would be used as input to IMAGESQL and the QL file would be used asinput to ISQL.

Option 5 on the FEXUTIL menu will generate an SQL file relating to a single set from a database. If thisis
done before the SPLIT or UPDATE is performed, then this file can be used to recreate the dropped SQL
objects after the SPLIT or UPDATE, by using thefile asinput to 1SQL.
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APPENDIX AC INSTALLATION & DEMONSTRATION

INSTALLATION OF HP3000 SOFTWARE

Toinstall the FLEXIBASE software on your system follow the instructions bel ow.
Log on as MANAGER.SY S and restore the file JFLEXINS from the tape supplied.
Use EDITOR to insert the MANAGER.SY S password into line 1 of that file.
Keep thefile JFLEXINS, exit from EDITOR and introduce it as a job using the command
:STREAM JFLEXINS.

NOTE: If you already have FLEXIBASE installed on your system, you may need to modify the second
1JOB command to include passwords for DPCONT.HQ.

Theingallation is carried out by two jobs:
- thefirgt (called JFLEXINS) will build a suitable account structure (in account HQ) and restore the
product files (a second tape mount will be necessary), and then stream a second job
the second job (also called JFLEXINS) will run the FXUPGRAD program to install or upgrade
the statistics database FXSTAT and the FLEXIBASE configuration file, and purge any files no
longer required by new releases of the product.

When the second job has finished, the FLEXIBASE system will be installed and ready for use (unless a
failure has occurred ( check the STDLIST if necessary). The following files will be restored.

FLEXIBAS: The FLEXIBASE menu program.

TRANSMUT, TRANSMUX, FXDMAPPP, FXDMAPPX: The TRANSMUTE database
transformation programs.

FXTPOSE, FXTPOSEX: The TRANSPOSE programs for changing key item values.
FLEXISET, FLEXISEX: The programs containing routines for dealing with sets.
FXDECO, FXDECOX: The programs for decompiling root files into schemas.
FLEXICAP, FLEXICAX: The capacity change programs.

DIAGNOSE, DIAGNOSX: The diagnosis programs.

COPYBASE, COPYBASX: The database copy programs.

FXCREATE, FXCREATX: The database creation programs.

FXTSFER, FXTSFERX: The TRANSFER programs.

FXSORTA, FXSORTB, FXSORTAX, FXSORTBX: Custom sort programs used in REPACKing.
FLEXIMAP, FLEXIMAX; FLEXMAP2, FLEXMAPX: The dataset repack programs.
FXINTCHK, FXINTCHX: The data integrity checking programs.

PFXHOSTI: Server software to work in conjunction with the PC client.

TMDEMOL: Database schema file for the database FIRST, used in the demonstration runs.
TMDEMO2: Database schema file for the database SECOND, used in the demonstration runs.

FXANALYS, FXANALY X: Thelog file analysis programs.



Appendix A Installation & Demonstration FLEXIBASE Documentation
Page 188

FXANCFG: The configuration file for ANALY ZE and DIAGNOSE.

FXUTIL: Configurator program for ANALY ZE and DIAGNOSE.

FXUPGRAD: Upgrade program for statistics database (only used during installation).
FXRENAME, FXRENAMX: The database rename programs.

FXARCHIV, FXARCHIX: The ARCHIVE function programs.

FL1, FL2: Datafilesthat are used to build a test database named FIRST.

FINIT: A program used to load the test database.

TMXEQL: QUERY XEQ file for database FIRST.

TMXEQ2: QUERY XEQ file for database SECOND.

TMMESSD@: The FLEXIBASE messagefiles. File TMMESSDA isthe English version with
other suffixes for other languages.

FXSTATSC: Schemafilefor SXSTAT statistics database.

CFLEX etc: The FLEXIBASE manual in FANTASIA format.

DBCHECK: Unsupported HP utility to check the internal structure of an IMAGE database.

TDBCHECK: Turbol MAGE version of DBCHECK.

HQFX: A demonstration database for the ANALY ZE module.

HQFXLOG: A demonstration logfile for the ANALY ZE module.

HQFXFX: A Database History Filefor collecting statistics.

FXUPGRAD: program to create and upgrade the FXSTAT database.

SQLMAIN, SQLRTNXL: XL and program to support IMAGESQL log file generation

S7CATO000, PFXIDEP: program to support SQL object generation
Note that on MPE/V, FLEXIBASE requires that your operating system is configured with a Maximum
Code Segment Size of 16384. If you currently have a lesser figure configured then certain FLEXIBASE
functions may fail with a "Hard Load Error" message. It is suggested that you reconfigure your operating
system using a SYSDUMP/UPDATE dialog to overcome this problem { for most HP3000 installations
thereislittle point in having alesser figure configured.
FLEXIBASE is supplied in both MPE/V and MPE/iX modes. To save disc space, you may want to delete
unnecessary programs from your system. If you are running on MPE/V, then you should delete all files of
type NMPRG, NMXL, and MGCAT. If you are running under MPE/iX, then delete all files of type PROG,
with the exception of the menu program, FLEXIBAS.PUB.HQ, and the server program PFXHOSTI.

To use the French, German or Spanish language versions of the software, refer to Appendix K.
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INSTALLATION OF PC SOFTWARE

The PC Software is supplied on a diskette. The procedure is the same whether this is a first time
installation of FLEXIBASE/IMAGE, or an update to a previous version.

This software is written in Visual Basic 3.0, and uses the standard Microsoft installation procedure for
Visual Basic programs. You should be aware of the following implications:

The Microsoft setup program will need to ingtall the Visual Basic run-time procedure library in
\WINDOWS\SY STEM. It istherefore important that this directory should be available for write
access when you are doing the installation (this may not ordinarily be the case if you are running
Windows from a server, or Windows for Workgroups).

FLEXIBASE uses a number of Visual Basic common modules (.VBX and .DLL files) aswell as
the Graphics Server GSW.EXE. Following Microsoft's recomendation, these will beinstalled in
\WINDOWS\SY STEM. If earlier versions of thesefiles are already installed, then they will be
overwritten with the latest versions from the installation diskette. If later versions are already
installed, then they will not be overwritten. In thisway, at the end of the installation process, the
latest versions of the Visual Basic common modules will beinstalled on your system. Since
Visual Basic 3.0 is upwards compatible, thisinstallation process should not cause any problems
for existing software.

The following instructions assume that you insert the Setup diskette into drive A, but if you wish to use
another drive simply subgtitute the letter of that drive for "A:".

If Windows is not already running, type win at the DOS prompt.
Insert the FLEXIBASE/IMAGE Setup disk in drive A, and close the drive door.
In the Program M anager window, Click on File in the menu-bar, then select Run.
Type A:SETUP and then click on the OK button.
To accept the path that Setup proposes, click on the Continue button - or -
To choose your own directory, type a new path in the "Install” field, and then click on the
Continue button. (Y ou are recommended to accept the default path.)
A progress histogram will inform the user of percentage completion of the setup process.
A dialog box will inform you that installation is complete. Click on the OK button.
Setup will ask if you want to view the README.WRI file, which contains details about this
release. Click on the Y esor No button.
A FLEXIBASE group window is now visible within program manager, containing the following
icons:-
FLEXIBASE/IMAGE Trends:. the software icon
Help on FLEXIBASE: this provides a direct access to the FLEXIBASE on-line help.
The Readme file accompanying this rel ease of the software
Three MS-Write icons which provide access to detailed information on configuring
connections between the PC and the HP3000.

Any of these icons can be moved to other programs groups.
Click on the FLEXIBASE/IMAGE icon when you require to run the software.

When you run the FLEXIBASE software and use Connections, Open in the menu, you will see four
connections already configured. These connections are provided as templates, to show how to set up
connections in FLEXIBASE. Note that you should configure your own connections under different names,
otherwise they will be overwritten when you install future versions of the software (note that the LAN
connection will only be available when Telnet is directly supported by MPE/iX).
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DEMONSTRATION
To do asimple capacity change using FLEXIBASE, proceed as follows:
Log on as DPCONT.HQ.
Type"RUN FLEXIBAS.PUB.HQ" to run the FLEXIBASE software.

Select option 5 from the menu. Thisrunsthe CAPACITY function which will prompt as follows:

Do you want to run Interactively now or create a
streanmed Job file.
Enter | or J >>

Reply | for interactive.

| Dat abase nane >>

Reply FIRST

A dight pause occurs at this point while FLEXIBASE checks the database specified.

| Set nane >>

Reply CUSTOMER

Note: if you didn't know the set name the entry of a question mark (?) would have given us alist of setsin
the database. A question mark can be entered in response to any prompt to invoke the on-line, context
sensitive, help facility.

FLEXIBASE will now display the current number of entries (13) and the existing capacity (19).

| Enter new capacity (or change % >>

Enter +20%

The program will display the proposed new capacity.

| Do you want to proceed ¢ Enter Y or N >>

Enter Y

The progress of the capacity change (as a percentage complete) is displayed followed by the message
"CAPACITY CHANGE COMPLETE". Another set name and database name will then be prompted for.
Press return in each case to exit from the function.

DEMONSTRATION OF DIAGNOSE

As a demonsgtration of the analytic capabilities of FLEXIBASE we will execute the DIAGNOSE function.
In this example we will run in job mode to show how easy it is to create standard functions that can be
saved for repeated running.

Sdect option 2 from the menu after logging on as DPCONT.HQ and entering ":RUN
FLEXIBAS.PUB.HQ". Thisrunsthe DIAGNOSE function which prompts as follows:

Do you want to run Interactively now or create a
streanmed Job file.
Enter | or J >>
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Reply Jfor job mode.

The program will then prompt for a User Password, Group Password and Account Password ¢  press
Return in each case unless you have placed any passwords on the HQ account.

Runni ng FLEXIBASE in this nmode will create an MPE job streamfile.
The default filename is FLEXIJOB, you may sel ect another nane.
Enter nane of job file [return=FLEXI JOB] >>

You may select a specific job file name, but for this demo simply pressing Return will use the default file
FLEXIJOB. If thisfile exists you will be asked if the file should be replaced, appended to or the name re-
entered. For this demo select R for replace.

FLEXI JOB. PUB. HQ jobfile will be newy created

Dat abase nane >>

Reply FIRST

| Ent er Password >>

Reply "}

|Enter Set Nane (or @for all sets) >>

Enter @

| Do you want the summary or detail report on $STDLI ST >>

Reply S.

The program will then prompt for another database( press Return once to exit. The program will then ask
when the job file should be streamed. Y ou have the option of streaming the job now, at a future date/time
or saving the file. Sdlect Sto stream now to initiate the diagnosis run. Press Return to go back to the main
menu again. After the job has completed, a full analysis of the test database will be printed on your system
line printer. Depending on which version of MPE you are running, you should see a recommendation
either to REPACK the TRANSACTIONS set and change its blocking factor, or to change the blocking
factor and increase the BLOCKMAX for the database as a whole. A recommendation to change its
capacity should also be present.

DEMONSTRATION OF ANALYZE

The ingtalation tape also contains a demonstration database and logfile for use with the ANALYZE
module. The database is called HQFX.PUB.HQ; the logfile is HQFXLOG.PUB.HQ. The logging process
used to create this logfile was called FXLOG and had a password of TEST. To run the demonstration
follow the exampl e bel ow, entering the values indicated, after logging on as DPCONT.HQ.

Select option 4 from the FLEXIBASE menu. Reply | for interactive mode and then proceed as shown by
the dialog below. Output will appear on the system line printer
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<><> ANALYZE/ 3000 <><>  Version D.00.01 (c) Sector 7 Software 1989
sol d under license by PROACTI VE SYSTEMS wor | dwi de
(SUN, OCT 1, 1989, 2:50 PM
Ent er Dat abase nane >> HQFX. PUB. HQ
Enter Password >> ;

Dat abase HQFX. PUB. HQ has Logid of FXLOG
Enter Logid Password >> TEST

Enter Logfile Name >> HQFXLOG PUB. HQ

Logfil e HQFXLOG PUB. HQ cont ai ns 48 | og records
Logfile starts at 21:41 27/09/ 89
and runs until 21: 25 28/ 09/ 89

You can anal yze the above Database and Logfile in three different ways:

A - Audit Trail Option : Asorted trail of selected log entries
E - Logfile Enquiry Option : Full details of selected log entries
S - Statistics Option : Logfile and historical statistics

Enter one of the above letters to choose an option, or press RETURN to
end the anal ysis of this Database/Logfile conbination.

Sel ect Option (A Eor S) >> S
OK to Update Database History File (Y/N) >>Y
<><><><><><><><> ANALYZE/ 3000 - Log Statistics Option <><><><><><><><>
Reading Log File....................

21: 41 27/ 09/ 89 <><><> Logi d FXLOG Started <><>

00: 10 28/ 09/ 89 <><><> Logi d FXLOG Restarted <><>

36 entries selected

Produci ng User & Set Statistics.....
Readi ng dat abase history file.......

Logfile has already been added to history file.

<S>>SO ISISIS> End of Log Statistics Option <><><><><><><><><>

Sel ect Option (A Eor S) > A
<SISISISISISISS> ANALYZE/ 3000 - Audit Trail Option <>SISISISISISISS>

Sort by Users, Ldev Nos or Processes (ULor P >P
Print only DBBEG Ns, Ends & Menps with Text (Y/N >> N

Selection Criteria:

Enter Dataset Name >> (enter return)
Enter User Nane >> (enter return)
Enter Program Name >> (enter return)
Enter Ldev Number >> (enter return)
Enter start tinme/date >> (enter return)
Enter end tinme/date >> (enter return)

Proceed with this selection (Y/N) >>Y

Reading Log File....................
21: 41 27/ 09/ 89 <><><> Logi d FXLOG Started <><>
00: 10 28/ 09/ 89 <><><> Logi d FXLOG Restarted <><>
30 entries selected
Sorting Qutput......................
Printing Audit Trail................
<>SISISISISISISI>D> End of Audit Trail Option <>SISISISISISISI>D>




FLEXIBASE Documentation Appendix A( Installation & Demonstration
Page 193

Sel ect Option (A Eor S) > E

<S>>SO I>I>> ANALYZE/ 3000 - Log Enquiry Option <>I>I>I>ISI>I>>
Selection Criteria:

Enter Dataset Name >> CUSTOMER

Ent er Program Name >> TRANSPOS. PUB. HQ

Enter User Nane >> (enter return)

Enter Ldev Nunmber >> (enter return)

Data Item Condition >> (enter return)

Enter Start Tinme/Date >> (enter return)

Enter End Tine/ Date >> (enter return)

Proceed with this selection (Y/N) >>Y

Reading Log File....................

21: 41 27/ 09/ 89 <><><> Logi d FXLOG Started <><>

00: 10 28/ 09/ 89 <><><> Logi d FXLOG Restarted <><>
2 entries selected

<S>>SO I>D> End of Log Enquiry Option <>SISISISISISISISIS>

Sel ect Option (A/Eor S) > E
<SISISISISISISS> ANALYZE/ 3000 - Log Enquiry Option <>SISISISISISISS>

Selection Criteria:

Enter Dataset Name >> CUSTOMER

Enter Program Name >> (enter return)
Enter User Nane >> (enter return)
Enter Ldev Number >> (enter return)
Data Item Condition >> CREDI T-LI M T<>0
Enter Start Tinme/Date >> (enter return)
Enter End Tine/ Date >> (enter return)

Proceed with this selection (Y/N) >>Y
Reading Log File....................
21: 41 27/ 09/ 89 <><><> Logi d FXLOG Started <><>
00: 10 28/ 09/ 89 <><><> Logi d FXLOG Restarted <><>
1 entries selected
<S>>SO ISI>I>D> End of Log Enquiry Option >SS ISISISI>I>L>
Sel ect Option (A E or S) >> (enter return)

Ent er Dat abase nanme >> (enter return)

END OF PROGRAM

DEMONSTRATION OF TRANSMUTE IN SCHEMA MODE

To demonstrate TRANSMUTE we have provided you with a database plus two schemas (the "origina”
form which matches the database named "FIRST," and a modified form). These schemas differ in several
respects and the TRANSMUTE program will process the records in the database and convert their format
to match the new schema. The contents of the two schema files are shown below:
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DATABASE FI RST ( SCHEMA FI LE TMDEMOL)

Begi n Dat abase FI RST;

Passwor ds:
5 READER;
10 WRI TER;
Itemns:
ACCOUNT- NO, J (5/10);
NANE, X40(5/ 10) ;
ADDRESS, X30(5/10);
CREDIT-LIMT, J (5/10);
DATE, X6(5/10);
AMOUNT, J (5/10);
TYPE, U4(5/10);
Set s:
Name: CUSTOMER, Manual (5/10);
Entry: ACCOUNT- NO(1),
NAE,
ADDRESS,
CREDI T-LIM T;
Capacity: 19;

Name: TRANSACTI ONS, Det ai | (5/ 10) ;
Entry: ACCOUNT- NO( CUSTOMER) ,
DATE,
AMOUNT,
TYPE;
Capacity: 250(13);
End.

MODI FI ED DATABASE ( SCHEMA FI LE TMDEMO2)

Begi n Dat abase SECOND; <<Changed from Fl RST>>
Passwor ds:
5 READER,
10 WRI TER;
Itens:
ACCOUNT- NO, X4(5/ 10); <<Changed from J>>
NAME, X40(5/10);
ADDRESS, 3X30(5/ 10); <<Changed from X30>>
CREDI T-LIMT, J (5/10);
DATE, X6(5/10);
AMOUNT, R4(5/10); <<Changed from J>>
TYPE, U4(5/10);
Sets:

Name: CUSTOMER, Manual (5/10);
Entry: ACCOUNT- NO(1),

ADDRESS, <<2 Sub-itens Added>>
CREDI T-LIMT;
Capacity: 29; <<Changed from 19>>

Name: TRANSACTI ONS, Det ai | (5/ 10) ;
Entry: ACCOUNT- NO( CUSTOMER) ,
DATE,
AMOUNT,
TYPE;
Capacity: 250(13);
End.

Asyou can see from examining the above, the following changes have been made to the second schema:
The ACCOUNT-NO item has been changed from a numeric J1 item to a character X4 item.
The ADDRESS item has been expanded from a single item to a multiple occurrence item.
The AMOUNT item has been changed from a numeric J1 item to an R4 item.

The capacity of the CUSTOMER set has been increased to 29.
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The database is al so renamed.
Execute the following instructions to run the demonstration:

Log on as DPCONT.HQ (the creator of the database).

Type RUN FLEXIBAS.PUB.HQ and select option 17 from the menu.
Thisrunsthe TRANSMUTE function which will ask afew questions.
Answer asfollows:

Do you want to run Interactively now or create a
streanmed Job file.
Enter | or J >>

Reply | for interactive.

| A d Dat abase nanme >>

Reply FIRST

A dight pause occurs at this point while FLEXIBASE checks the database specified.

| Enter New Schema filename [or return = MENU for changes] >>

Reply TMDEMO2

| Capacities to be determ ned by Schema or |eft unchanged? (S/L) >>

Reply S

| Bl ocki ng-factors to be determi ned by Schema or |eft unchanged? (S/L) >>

Reply S
A pause occurs at this point while FLEXIBASE checks the specified schema and builds various work files.

A prompt then appears which asks whether leading zeros on the ACCOUNT-NO item should be output as
zeros or spaces in the new version of the item.

| Enter Z or S >>

Reply Sfor Spaces

A warning message is displayed about uniqueness of keys which can be ignored. A message then appears
asking whether the new sub-item should come Before or After existing sub-items.

| Enter B or A >>

Reply A

A prompt requesting the number of decimal places for the AMOUNT item (which has changed in type) is
now displayed.

| Ent er nunber >>

Reply 0 for the number of decimal places.

A definition of all the changes that have been identified is now displayed and the program requests
confirmation to proceed. Note that because the CUSTOMER set has changed in content (and hence entry
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length), reblocking of that set will take place and will be indicated in the list of changes. Although the
TRANSACTION set has also changed in content, its blocking factor is dictated in the schemas.

Do you wish to proceed with the physical changes as above?
Enter Y or N >>

Reply Y

The program will now transform the database FIRST with respect to the modified schema file TMDEMO2
into a database called SECOND. A listing of al the prompts, user responses and changes made will appear
on the system line printer.

If you wish to see the contents of the new database then enter function 20 (MPE COMMANDS) and run
the QUERY program (ssmply type QUERY in response to the prompt) and enter the following:

>XEQ TMXEQR

This will report all the entries that now exist in the database SECOND to the line printer. Press return
afterwards to go back to the main menu.

DEMONSTRATION OF TRANSMUTE IN INTERACTIVE MODE

This demongtration is a continuation of the previous one, and therefore assumes that the modifications
contained in the Schema Mode demonstration of TRANSMUTE have already been applied. It will guide
you through the steps to be taken to create a new item in the SECOND database, called PREV-LIMIT, and
add it to the CUSTOMER dataset.

Begin by choosing the TRANSMUTE function as before, but this time give SECOND as the database
name, and reply with r et urn to the request for a schema file name. You will then be shown the
Interactive TRANSMUTE menu. The different options on the menu are chosen by entering the number
corresponding to the option that you want to execute. When you have finished making modifications, enter
P to process changes. you can abandon your changes at any time by entering Q at the main menu prompt.
The only exceptions to this rule are the rename options, which are incompatible with any others, and are
executed immediately. In the following dialog, your replies arein bold characters.

First enter 21 to create a new item in the database:
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CREATE NEW I TEM i n dat abase:

Enter NAME for new item[return=no nore] >> PREV-LIMT
Enter nunber of SUB-I1TEMS if conmpound [return=sinple iten] >>
Enter |tem DATA-TYPE >> J

Enter item LENGTH >> 1

| TEMS i n dat abase are:

1 ACCOUNT-NO 2 NAME 3 ADDRESS 4 CREDIT-LIMT

5 DATE etc

Insert BEFORE which item[or return=END of itemist] >>5
Security READ CLASSES:

Enter User-d ass-No (0-63) [Return if no nore] >> 5
Enter User-Cd ass-No (0-63) [Return if no nore] >>
Security WRI TE CLASSES:

Enter User-d ass-No (0-63) [Return if no nore] >> 10
Enter User-d ass-No (0-63) [Return if no nore] >>

CREATE NEW I TEM i n dat abase:

Enter NAME for new item[return=no nore]

Pressr et ur n. You will then be returned to the options menu. Now select option 1 to add the new item to
aset. Thedialog continues as follows:

ADD | TEM i nto Set
Avai |l abl e SETS in dat abase are:
1 CUSTOMER 2 TRANSACTI ONS

Select the Set >> 1
CUSTOVER

| TEMS i n dat abase are:
1 ACCOUNT-NO 2 NAME
5 PREV-LIMT 6 DATE

3 ADDRESS 4 CREDI T-LIMT
7 AMOUNT 8 TYPE

Select the itemto be added into the set [return=no nore] >>5
ITEMS in this set are:
1 ACCOUNT-NO 2 NAME 3 ADDRESS 4 CREDIT-LIMT
Insert BEFORE which item[or return=END of set] >>
I TEMS i n database are:

1 ACCOUNT-NO 2 NAME
5 PREV-LIMT 6 DATE

3 ADDRESS 4 CREDI T-LIMT
7 AMOUNT 8 TYPE

Select the itemto be added into the set

[return=no nore] >>

Once you have returned to the main option menu, you should select P to process the changes you have
made. TRANSMUTE will then identify the modifications that will be applied to the existing database, and
ask if you wish to proceed with them.

Note that you would need to re-install the FLEXIBASE software if you want to run through the
demongtration again, since changes have been made to the data during the demonstration. After running the
above tests, you could then try the software on one of your own databases. You may find it worthwhile to
read more of this manual before attempting to run the software on your own filesC however FLEXIBASE
will generally prompt you for the necessary information.

One useful test of the capability of FLEXIBASE is to run the CHECK function on your operational
databases to try and pick up logical errorsin them that you may not be aware of.

We recommend that you use STORE or DBSTORE to back up your databases before using any of the
database updating functions of the FLEXIBASE software on them (if you make a mistake in any new
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schema file you supply or the responses you make to the FLEXIBASE program then you may need to
restore the old versions of the databases).

Note that the FANTASIA REPORTER software is not included on FLEXIBASE demonstration

installation tapes. Contact Open Seas or your local distributor for further information or a demonstration
version of this optional moduleif you requireit.
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APPENDIXB( MANUAL PRINTING

The FLEXIBASE Technical Reference Manual is provided in both printed form and computer readable
form. You can print more copies of the manual if you have a copy of the FANTASIA software and a
LaserJet printer. FANTASIA is a typesetting, graphics and forms software package for HP 3000 users
marketed by Open Seas. The manual fileis CFLEX.PUB.HQ.

Also provided with FLEXIBASE is a Guide for the New User, which can be printed in the same way as the
Technical Reference Manual. The manual fileis CFLEXGUD.PUB.HQ.
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APPENDIX C( JOB CONTROL WORDS

Several Job Control Words (JCWs) are utilized by the FLEXIBASE software. The following isalist of the
JCWSs and their functions:

FLEXTERM

This JCW contrals the usage of HP Screen Enhancements (e.g. inverse video etc., via the use of escape
sequences), and can have 3 values:

FLEXTERM = 0
FLEXTERM = 1
FLEXTERM = 2
FLEXTIME

is the setting if the FLEXIBASE menu is run from an interactive terminal whose
logical device either has a terminal type other than 10, 11 or 12 or does not return
avalueto a status request. FLEXIBASE then considers this terminal to be non-HP
and thus does not use HP Screen Enhancements. This condition is automatically
detected by the FLEXIBASE menu and does not need the user to set anything.
Further options recognize this value as a non-HP terminal .

is the setting if the FLEXIBASE menu is run from an interactive terminal whose
logical device is a terminal type of 10, 11 or 12 and which returns a value to a
status request. FLEXIBASE then considers this terminal to be an HP or HP-
Compatible Screen and thus does use HP Screen Enhancements. This condition is
automatically detected by the FLEXIBASE menu and does not need the user to set
anything. Further options recognize this value as an HP terminal.

if the user wishes to force FLEXIBASE to not use HP Screen Enhancements and
thus override FLEXIBASE's automatic setting he/she can :SETJCW
FLEXTERM=2, before running the FLEXIBASE menu. Further options recognize
thisvalue as a non-HP terminal.

This JCW controls the time delay between successive progress messages. See Appendix J for further
details on this JCW. Those functions which report progress (on STDLIST and in the file FXPROGRS), do
so by default at intervals of 30 seconds. Thistime interval can be changed asthe value of FLEXTIME.

E.g. If the user inputs

» SETICW FLEXTI ME=10

before the run, then progress will be reported every 10 seconds.

Obviously more frequent progress reporting causes a dightly bigger overhead of run time.

FLEXMODE

Thisis automatically set by FLEXIBASE and is used internally to indicate whether the software is running
in an interactive session or in a batch non-interactive job.

FLEXMODE > 0 indicates the software is running in a session.
FLEXMODE <= 0 indicates the softwareis running in a job.

FLEXAUTO

This is automatically set to a value of 1 in the automatic capacity management function ONLY if one or
more sets actually have capacity changes actioned, else it is not set. This can enable the user to take
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different actions in a jobstream (eg. DELETING STDLIST or INFORMING USER) depending on
whether or not capacity changes have taken place.

FXCAPJCW

If avalueis set in this JCW, it can be used in the parameters controlling automatic capacity management
by using "JCW" in the capacity change formula. See the Section entitled "Automatic Capacity Function™
for more information.

FLEXTAPE
This JCW can be used to control operator intervention on capacity changes and repacks when disc space is
low. See the Sections entitled " Capacity Function”" and "Repack Function” for more information.

FXDIAGO2
If this JCW is set to 1, the DIAGNOSE function will not recommend a new capacity for any set (see
Section 3.5 for more information).

FXANALO1
If thisJCW is set to 1, the rules normally imposed by ANALY ZE that require all log files in a sequence to
be present are relaxed. See Section 5.10 for further information.

FXBIGSET
If this JCW is sat to 1, then the I/O optimisation is changed in the TRANSMUTE, REPACK and
MASTER CAP CHANGE modules.This JCW should only be set to 1 where users of XL systems are
processing large sets in excess of twice main memory size. In cases of very large sets, throughput can be
increased by up to 25% by use of the JCW, but indiscriminate use will slow processing of smaller setsby a
similar amount.

SETFULL
ThisJCW isset to "1" if any set isfilled to its capacity during a CREATE run.

FXBESTBF

If this JCW is set to 1 before a TRANSMUTE (SCHEMA METHOD) run, then the blocking factor of al
sets will be optimized during the run. Individual sets can be omitted from this optimization by use of a null
blocking factor in the schema.

FXRESULT

This JCW isused in FLEXIBASE's Job Stream controls. When ajob fileis created via FLEXIBASE aline
is automatically created to set the value of this JCW equal to one (i.e. ! SETJCW FXRESULT=1). If a
FLEXIBASE module completes correctly it will, at the end of the run, reset the value of this JCW to zero.
Therefore, if the value of this JCW is not zero after running one of the FLEXIBASE modules in a job an
error will have occurred (although this error may not necessarily be terminal). The job files will be created
with contral lines at the end to examine the contents of this JCW, and if greater than zero to send Console
Messages to the Operator informing him/her of the abnormal termination.

Note that this JCW is only st to the initial value one by an MPE Command in ajob stream. When running
interactively the JCW will either be missing, or equal to zero. It was not designed for use in session, but the
user may take advantage of it's presence if required. Whether running in job or session a successfully
completed module will always terminate with FXRESULT set to zero.

The poss ble values of FXRESULT after running FLEXIBASE are as follows:
Run completed successfully.
A problem was encountered, but the data base is still intact.
A problem was encountered; the data base is corrupt and should be restored.
FLEXIBASE was unabl e to open the data base; the data base is unchanged.

Note that if FLEXIBASE is running against a database enabled for indexing with Omnidex or
SUPERDEX, it may need to rebuild the TPl indexes (for example in the case of a REPACK). Should a
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problem occur such that the database is intact and coherent, but the associated indexes are damaged, then
FXRESULT will be set to one.

FXPAKDEC

During a TRANSMUTE run, by default, new or converted values are stored in P type data items in
SIGNED format. (Positive signed values are stored by COBOL in a subtly different bit pattern from
unsigned values). If you wish P type data items to be stored in unsigned format then "SETJCW
FXPAKDEC=0" before commencing the TRANSMUTE run.
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APPENDIXD( RECOVERING FAULTY DATA

It can occur during runs of FLEXIBASE that entries cannot be loaded into a Set. For example, if
TRANSMUTEIng a Set so that duplicate Search Item values are created or LOADINg a Detail Set from an
MPE file where chain heads are missing. FLEXIBASE will attempt to salvage these unloadable entries into
anew MPE file so that they can be loaded into the database at a later time (after, for example, the missing
chain heads had been added through QUERY etc.).

For example, let us assume that a Detail Dataset has been corrupted so that a broken chain condition has
been detected using the DIAGNOSE module and a REPAIR is recommended. If, in addition to the broken
chains, a missing chain head condition has been created (perhaps by corruption of the Search item, or
deetion through IMAGE) then when running the REPAIR option it will not be possible to repair these
faulty entries without correcting the missing chain head situation. FLEXIBASE handles this situation by
storing the faulty entries in a binary MPE file in such aformat that they can be LOADed back in using the
LOAD from MPE option (option 13). This binary file can be modified by using an editor such as EDITOR
if the Search Item is faulty (or alternatively by a user-written program). If chain heads are missing then
they can be added through QUERY or a user program before LOADing back the entries.

Thiswill be handled as specified above in the following options:

17 TRANSMUTE

18 TRANSFER

8 REPAIR

13LOAD

5 CAPACITY-CHANGE

6 AUTOMATIC CAPACITY MANAGEMENT

The software will tell the user the name of the MPE file, which takes the format of "XP"' + the first 4
characters of the Database name + set number (or in TRANSMUTE, the filename is "XPDUPE" + set
number). For example, for set number 5 of the SALES database, the file created by FLEXIBASE will be
caled XPSALEQS. If these MPE files become full (they are built with a maximum of 1024 entries) then
the following entries will belost. If the files cannot be built then the entries will also belost.

The messages produced by FLEXIBASE to tell the user of these occurrences are as follows:

<Error causing failure>, entry stored in <MPE filename>
This message means that FLEXIBASE has been unable to add the new entry for the reason given,
and has therefore stored the entry in the named MPE file.

<Error causing failure><MPE filename> full or unavailable, data has been lost
This message means that FLEXIBASE has either failed to build the new MPE file (perhaps
becauseit already exists) or the fileisfull. The entry cannot therefore be salvaged and is
consequently lost.
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APPENDIX EC ON-LINE HELP FACILITY

At any prompt throughout the FLEXIBASE software the user has the option to enter a question mark (?)
and receive help on the current prompt. After supplying the requested information the software will re-
prompt the user for aresponse and continue as normal.

In many cases this context sensitive help will be similar in content to the information contained in this
manual. However, throughout the software there are prompts for database names, dataset names or data
item names. In these cases the help facility will display alist of potential responses.

For example, when prompted for a database name the help facility will give alist of all databases residing
in the logon group, eg.:

The databases in GROUP.ACCOUNT are
BASE1 BASE2 ... €c.

For dataset names the help facility will give alist of datasets within the specified database, along with each
sets capacity, number of entries and percentage full, e.g.:

Dataset Name Type Cap. Entries %Full

SETONE M 300 100 33
This also enables the user to get immediate information on the set loading situation. Simply enter the
DIAGNOSE option from the main menu, sdlect a database and at the dataset prompt enter "?' for the
above details.
Similar details are available for dataitemsin the TRANSPOSE and CREATE functions.

Sometimes the help facility refers the user to this manual for further details, in cases where a more detailed
discussion isrequired.
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APPENDIXF( OPTIMUM MASTER SET CAPACITIES

IMAGE locates Master Set entriesinto a Set by applying an algorithm to the Key Value of the entry which
is to be located. This algorithm is designed so as to minimize the number of times that two different Key
Values will produce the same location in the Set. It is not possible, however, to fully eiminate this
occurrence. Whenever this happens, IMAGE will locate the secondary entry into a nearby empty position
within the Set. In certain circumstances this arrangement can contribute to poor performance.

A few secondaries are, in themselves, no problem. A large number of secondaries, however, can badly
affect a database's performance when adding and deleting entries. If a set is exhibiting this behavior, one
must be able to accurately calculate the correct parameters to change so as to reduce this bad behavior to an
acceptable level.

THE NUMBER OF SECONDARIES

This Appendix explains how the actual number of secondaries, which contribute to poor performance, can
be mathematically calculated. There exists a formula for calculating the theoretical number of secondaries.
Thisformulais:

S=1-(1-€e"))F

where,S = Number of Secondaries #DIV Number of Entries
F = Number of Entries #DIV Capacity of the Set
and e=Baseof Natural Logarithms (2.7183)

This theoretical formula states that the Number of Secondaries only depends upon the Capacity of the Set
and the Number of Entries within the Set. In non-mathematical terms what this means is that the quantity
of entries which can contribute to poor performance increases, in an exponential fashion, as the set gets
fuller.

PRIME NUMBERS, GOOD OR BAD?

It has previoudy been suggested, that capacities which are Prime Numbers tend to give better results.
Extensive research has shown this to be incorrect, although we can avoid the worst situations by using
prime numbers (but we are also unlikdy to pick the best).

However, there is a class of capacities which should definitely be avoided at all costs. Research has shown
that any capacity which is a multiple of 64 should be avoided. This would appear, from the evidence, to be
ageneral result for all Character Keys (X, P, U and Z types) to a greater or lesser degree. Numeric Keys (1,
J, K and R types) also exhibit this problem but tend to be even worse.

EXTENDED THEORY

What can be said about the existing theoretical secondaries formula? The number of secondaries is
obvioudy a function not only of the capacity and the number of entries, but also of the characteristics of
the particular key value distribution. That is, for any capacity and number of entries there could be a
different range of key values, and the number of secondaries will vary with this different distribution. But
by how much? Well, the majority of cases seem to match the theoretical formula fairly well. However,
certain cases, typically numeric or 2-word keys with poor distributions of key values, give results which on
average paralld the theoretical curve, but with a constant offset (either higher, or even lower in some
cases). Thisleads to the first mathematical result:

The number of secondaries, averaged about each capacity, tends towards the formula:

S=1-(1-¢e% )F+k
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where k isthe "Key Distribution Offset.”

The "Key Distribution Offset” is the constant offset mentioned above, and represents an improvement, or
degradation, to the theoretical quantity of secondaries due to the specific spread of key values actually in
the set. Positive values of k indicate that the key values in the set tend to cluster together more. Negative
values indicate a better spread of values. In many cases the value of k will be zero, but can be as high as
11%. The above formula can be used to estimate the average number of secondaries at any capacity, but
only by examining the current state of affairs to measure k. More usefully one can calculate the
approximate capacity which would yield a manageable number of secondaries.

It is important to note that this does not guarantee that the capacity so calculated will definitely yield this
exact number of secondaries. Because of the erratic behavior of any single capacity one must perform a
sampling test for a range of capacities about the chosen capacity to select the capacity which gives the
lowest number of secondaries.

THE EFFECT OF BLOCKING FACTORS

When attempting to locate a secondary, IMAGE will first try the same block of entries in which the
primary entry is located. Now, if a secondary is successfully located in the same block as the primary this
does not lead, in itsdf, to a large degradation of performance. When adding, deleting or locating the
secondary, IMAGE must do a little more (  two attempts instead of one ¢ but thisis ideally al done in
memory without any need for swapping of buffers or extra disc I/Os (if you're short on memory though,
thiswill not help!). Measurements indicate that the time taken to access a secondary within the same block
asits primary is approximately 15% to 20% of the time taken to read that block in from disc (although this
will vary with processor speed ( these figures are for a mid-range classic 3000 machine). In terms of
elapsed time, reading a secondary within the same block as the primary takes about 1.2 times the time to
read in the primary itsalf. Taking disc caching or XL mapped file access into account this figure actually
rises to about 50% (because the timeto originally read the primary decreases with caching enabled).

Three things, however, really do hurt performance:
-+ Large numbers of secondaries from the same primary location (i.e., long secondary chain),
Lots of full blocks (high clustering), and
Large numbers of secondaries in blocks other than the primary location's block (inefficient
secondaries).

INEFFICIENT SECONDARIES

The term "Percentage Inefficient Secondaries’ is an important statistic for an IMAGE Master Set, and is
defined as the number of secondaries which lie outside of their primary block, as a percentage of the
number of entries. The fact that another IMAGE Block must be read in from disc, or memory, to locate the
secondary entry results in a larger overhead than that previously discussed. With or without caching the
time taken to read in an inefficient secondary would be a minimum of twice the time taken to read a
primary (assuming the primary was in cache to start with). If the primary was not in cache the Situation
improves because the inefficient secondary will be( leading to afactor of 1.5 rather than 2. One or two of
these inefficient secondaries is not going to upset the apple cart very much, but when the percentage of
inefficient secondaries reaches approximately 23% or more one can expect to see performance begin to
degrade( not only on adding and deleting but also on calculated master reads.

To see how this value varied, a large number of experiments to load up master sets at various capacities
and blocking factors, key types, number of entries etc, were performed.. The results were recorded and
analyzed, and an empirical mathematical formula deduced which accurately matched the data. The formula
is:

I =¢
wherex = In(S) - V(B-1)

where,S = No of Secondaries #DIV No of Entries,
B = Blocking Factor,
I = Number of Inefficient Secondaries,

and V ="Key Value Randomity" (see below).
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Again, in non-mathematical terms, this says that the quantity of inefficiently located entries in a set
decreases, exponentially, as the blocking factor increases. The rate of decrease is determined by the factor
we have called the "Key Value Randomity."

We have given this factor the name of "Key Value Randomity" because it depends upon the actual spread
of key values as well as the distribution of those keys throughout the set due to IMAGE's hashing
algorithm. The purpose of the hashing algorithm is to enable a random distribution of primary positions.
The parameter V measures just how successful IMAGE has been in this endeavor. Typically, values of V
seem to range from 0.001 (very poor randomity) to 0.700 (very good randomity).

OPTIMUM CAPACITY SELECTION PROCEDURES

The above empirical theory gives us a good basis upon which to calculate the optimum capacity for any
master dataset. Some general rules are;
- Avoid Capacities which are multiples of 64.
Powers of two are always awful, and don't select a Capacity of 1,024 under any circumstances!
For Numeric keys avoid Capacities which are even numbers.
In many cases only odd Capacities gave reduced Secondaries for Numeric Key Types(l, J, K &
R). Thisisnot, however, ahard and fast rule asit depends entirely on the range of Key Values
within the set. By selecting a Capacity above the highest Key Valuein the set it is even possible
to have absolutely zero Secondaries. So, thisis simply a guideine.
Do not select a Capacity just because it's a Prime Number.
Test the actual key values against any Capacity selected.
Experiment shows that varying the capacity up and down by 4 or 5 will enable a capacity to be
sdlected which resultsin less secondaries than any of the others. The individual variahility of
specific capacities must be examined before selecting the capacity, so as to weed out the bad
performers.
Take the Blocking Factor into account.
The most important statistic of a Master Dataset is the percentage of inefficient secondaries, not
the percentage of secondaries themselves. It isthis figure which quantifies how inefficient in
terms of performance these secondaries are( and thisfigure, in turn, depends upon the blocking
factor.

The method of "Good Capacity Selection” first requires the current values of the two key distribution
parameters k and V to be determined. In doing this we are establishing how the current spread of key
values within the set affect the number of inefficient secondaries generated by IMAGE. From these two
values the approximate location of a capacity which will give, say, a percentage inefficiency of 15% or less
can be established (given the current blocking factor). An examination of the capacities either side of this
capacity against the actual key values will lead to a capacity which will, ideally, give the smallest number
of secondaries. (In the real world absolutes are unobtainable, but we can get close!)

A better alternative would be to increase the blocking factor (either aswell as, or instead of, increasing the
capacity). An appropriate blocking factor may also be estimated from the above empirical mathematical
formulae. However, care should be taken on MPE/V systems, since too high a Blockmax reduces the
number of IMAGE buffers available. Current thoughts indicate that in most cases the Blockmax should not
be raised above 1024 or 1536 words (due to the potential restriction this places upon the number of buffers
available). These restrictions no longer apply on MPE/iX systems, where the number of buffersis either
fixed irrespective of block sizes, or made redundant (from MPE/iX 3.0 onwards) by the fact that IMAGE
now uses mapped file I/O. In this case, there is no restriction on block sizes; indeed 1/0 efficiency can be
improved by increasing the Blockmax to the maximum allowed by IMAGE.

HOW MANY SECONDARIES ARE TOO MANY?

All the above theory may be academic interest, but what practical use does it really have? Well, a reduced
amount of secondaries will definitely improve DBPUT and DBDELETE performance. If an application
uses DBPUTs and DBDELETES intensively this can become crucial to application run times. Also,
excessively long secondary chains can affect DBGET and DBPUT performance if IMAGE has to traverse
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these chains each time a mode 7 DBGET or DBPUT is required. If a significant proportion of these
secondaries lie outside of the primary's block (i.e., inefficient secondaries) then performance is further
degraded.
As an illustration of how these factors actually affect performance, compare the following run times. The
following timings were done on a range of datasets, varying the number of secondaries and inefficient
secondaries in each set. Three operations were timed on a mid-range classic 3000 machine, single user in
batch mode, with disc caching (similar results were obtained without caching). These operations were:
a complete load of the set using DBPUTSs.
aserial DBGET & DBDELETE of the entire set.
aserial DBGET of the entire set.
By subtracting the serial DBGET time from the DBGET/DBDELETE time we get the time taken to solely
perform the DBDELETES. Adding this to the DBPUT time and dividing by the number of entries in the
particular set we get the average time taken to perform one DBPUT and one DBDELETE.
El apsed Seconds CPU Seconds
%ge Bl ocking | Secondaries (per Entry) (per Entry)
Ful | Fact or Yage I nef f PUT DELETE Tot al PUT DELETE Tot al
58% 11 24.3% 1.4% | 0.048 0.045 0.093 [ 0.033 0.031 0.064
58% 10 24.3% 4.2% | 0.048 0.046 0.094 [ 0.033 0.031 0.064
67% 12 43.0% 9.8% | 0.049 0.067 0.096 | 0.035 0.032 0.067
58% 2 24.3% 14.0%] 0.055 0.048 0.103 |0.039 0.032 0.071
80% 3 31.7% 19.1%|0.062 0.052 0.113 | 0.042 0.031 0.073
64% 1 25.9% 25.9%]| 0.092 0.066 0.158 | 0.048 0.029 0.077
99% 4 37.0% 30.2%|0.184 0.054 0.238 | 0.164 0.034 0.198
99% 2 37.0% 34.2%|0.323 0.057 0.38 | 0.299 0.034 0.333
These are just some of an extensive range of timings, from which one can accurately state just how many
Inefficient Secondaries are too many. The difference in average timings highlights the excessive run times
beyond approximately 23% I nefficient Secondaries (the "knee in the curve" occurs at just beyond 23%). In
fact performance begins to drop at around the 16% level, and really falls off at 23%. The above theory can
be used to establish a correct capacity which will provide this acceptable level of inefficiency. The
DIAGNOSE module of FLEXIBASE has been modifed in line with this theory so as to recommend
appropriate capacities for the spread of key values actually in the set.
OTHER CONSTRAINTS

Additional constraints on the selection of a Master Set Capacity are those of providing sufficient room for
expansion (i.e., not too low a capacity) and remaining within acceptable serial DBGET limits (i.e., not too
high a capacity). Available disc space and time must, of course, also be taken into consideration.

Something like 10% to 15% of the Set should be available purely for new entries, otherwise one would be
increasing the capacity far too often. Some Sets, of course, do not change at all, with the other extreme
being sets which are continually filling up and emptying out.

Any application which serially reads a Master Set is going to have its run times determined by the capacity.
IMAGE will read each potential entry in the set, whether in use or not, until it reaches the last position in
the set. Thus, if one selected a capacity which gave 0% inefficient secondaries at the expense of being only
15% full then serial DBGETswould really suffer.

The other area for consideration is the average length of the secondary chains within the set. It is possible
to have a small number of inefficient secondaries but for them all to be on one or two long secondary
chains. In this circumstance performance is degraded when accessing those secondaries. However, thisisa
refinement to the basic principle and is, luckily, not a common occurrence in sets with less than 30%
secondaries.
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APPENDIX G( TRANSACTION LOGFILES( THEIR USES

The ANALYZE module of FLEXIBASE makes use of the Transaction Logging facility provided by
IMAGE and TurbolMAGE. Thisfacility was primarily introduced for security purposes (enabling database
recovery with DBRECOV). With logging enabled for a database, MPE logs all database writes (and some
other database calls as well) to alogfile. These logfile records can then be used with DBRECOV.PUB.SY S
to perform roll-forward recovery from a previous DBSTORE or STORE of the database.

Recovery was the original and prime purpose of Transaction Logging. But how often is this recovery
facility actually used? Can't we put these logfiles to some more immediate use? If you use BACKCHAT
(another product from Open Seas) you will already know that logging can be used to mirror and distribute
databases. In fact there is also much valuable information locked up in these log files, information that can
be put to use each day.

One aspect that sometimes concerns users when logging is suggested is the possible performance impact.
In practice you can usually turn on logging and not see any performance impact whatsoever (if in doubt,
just try it for aday or two asit is very easy to turn logging on and off).

Transaction Logfiles contain a complete history of all write access to a database during the time that the
logging process was running. As such they can be used to establish a dynamic picture of the actual use of a
database. This picture can then be merged with the static information of the database provided by the
DIAGNOSE module of FLEXIBASE. In thisway a clearer view of the database can be formul ated.

For example, a Logfile can tell you how many users actually open the database with write access and
which sets are modified most, and how often, and at what time of the day. This is information that can
never be gleaned from looking at a static database in isolation, and this information is vital in establishing
the criteriafor performance optimization.

Logfiles can also tell you exactly who updated a certain data item, at what time and on what logical device.
Sengitive data items can be monitored and unusual data behavior can be traced to the programs which
cause them. In addition, logfiles can supplement or replace existing audit trails or work trails (ASCII files
listing modifications done by programs and users). The little-used DBMEMO call, along with DBBEGIN
and DBEND, has the facility for entering text into alogfile. This text can be designed by the programmers
S0 as to write information to the transaction logfiles instead of to ASCII work trails. At the end of the
logging cycle (seelater) the logfiles can be read and those DB text calls can belisted in sorted order.

What else can you tell about a database from its logfile? Well, firstly it must be understood that only write
access is logged. This means that most of the DBGET and DBFIND access that occurs in a database goes
un-noticed. However, there is a lot we can tell from the write access alone. Remember, that every
DBUPDATE and DBDELETE must have been preceded by at least one DBGET. So we already can
establish some of the read access to the database.

However, one logfile alone gives a rather narrow picture. To build up a picture of the use of a database one
must really look over a broader period of time. Today's logfile may be excessively large because of the
end-of-the-month update or archiving run. Alternatively it may be a holiday period and have little in it.
Either way one needs to look for a representative period of time. Now, because logfiles take up disc or tape
resources it isimpractical, and unworkable, to keep logfiles active for weeks at atime. So, the ANALYZE
module creates and maintains a History file for the database into which the salient points from each logfile
examined can be stored.

Here are some examples of the questions that can be answered by analyzing transaction logfiles:

How many write access users have the database open concurrently?

Which dataset gets modified the most?

How many unnecessary DBUPDATESs do my programs perform, and which program is the worst?
What time of day do we get most modifications?
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Which program changes the CREDIT-LIMIT fied in the CUSTOMER set of the SALES
database? And has any CUSTOMER been given a CREDIT-LIMIT of more than fifty thousand
pounds?

Which program keeps changing the STOCK-LEVEL of such-and-such a STOCK-ITEM toa
negative quantity?

What changes has the terminal on logical device 21 made to the Accounts database?
Wouldn't it be niceif | could use the logfiles as an audit trail of the work done each day?
Doesthe TRANSACTIONS dataset have more updates, deletes or puts doneto it because I'm
worried about the effect that new sorted chain is having on performance?

If I recover from thislogfile, will | lose data because of incompl ete transactions?

Every time the user runs program XY Z and enters a transaction the program hangs up for 20
seconds. Thereisno locking conflict so what isit doing? How many DB callsisit making?

We once had a user who reported that someone (of course it was not them!) was modifying the CREDIT-
LIMIT field of a CUSTOMER record. We checked all of the programs which we knew could access this
data item (all of two) and couldn't see any possihility of it being done without the user's knowledge (it was
passworded and the program was tied to a specific logical device etc.). Well, we figured that the only way
to be sure was to analyze the transaction logfiles every day. Each day for an entire year we checked the log
files for any modifications to the CREDIT-LIMIT field, and every single one was really done by the user
themsdlf. This satisfied the user, and the external auditors.

Anocther time someone phoned up and said that every Tuesday the stock levels of his computer product
stocks were coming up out of balance. It so happened that on Monday nights the end-of-week report was
run on these stocks and it did a few updates to keep everything in line. So, of course, everybody blamed
this program immediately and set about finding the bug. No luck. The program looked perfect. We ran it
on a test copy of the production database and it actually worked perfectly. Now we got suspicious and
blamed the users! That made us fed better but didn't fix the bug, so we checked the logfiles for Monday
nights. And lo-and-behold we found another program, run automatically after the end-of-week report,
which did atidy-up routine but failed in one essential detail ( it didn't update the stock levels correctly!

Anocther time-saving use of logfilesisin eiminating the need for some database recovery procedures. One
day a payrall program (which had just been modified without being tested properly!) crashed on a Friday
afternoon. Now normally this would have been a restore from the backup tapes and recover from the
logfiles (after al that's what logfiles were for wasn't it?). However, as that would have taken quite some
time the computer team analyzed the logfile using the ANALY ZE module of FLEXIBASE. It turned out,
luckily, that only one database transaction had actually occurred before the program crashed. This entry
could easily be corrected by using QUERY (making copious notes as evidence in the process (  a printout
from ANALY ZE of the full transaction details was enough) and the payroll run restarted after it had been
re-coded and tested on a copy database.

However, such things are only one aspect of Transaction Logfiles. Within them lie hidden statistical
information that can greatly help improve the performance of databases and individual applications.
Programs such as DIAGNOSE, or the CSL's DBLOADNG, have in the past only looked at the static
condition of a database at the time of the run. Thisisfine, but does not look at the dynamic condition of the
database during normal use.

For example, long sorted paths are not usually recommended as they can severely affect performance.
However, if there are very few DBPUTs and DBDELETES on these sorted paths, their benefits may well
outweigh any dight performance degradation once or twice a day. A logfile can be used to calculate the
number of DBPUTs and DBDELETESs on a particular dataset.

When estimating potential capacities for a dataset it isimportant to know how many entries get added each
day, and at what rate. Log files can tell you this also. When deciding which logical devices to place
datasets upon it is important to identify the most heavily used sets. Log files can tell you which get most
write access.

ANALYZE will tdl you this kind of statistical information for a particular logfile but it also goes one
further. Onelogfile in itsalf may be unrepresentative. It may span the month-end update run, or Xmas, and
s0 have a larger-than average or smaller-than-average number of records. To overcome this, ANALYZE
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can store each logfile's statistics into a History file for each database and thus accumulate these statistics in
amore representative way.

To pick just one of the statistics produced by ANALY ZE the Number of Null Updates is directly relevant
to performance. These are calls to DBUPDATE which do not actually change a single value within the
dataset. It is very easy to code these up in a big loop that calculates a value and updates every entry in a
dataset. However, Null Updates really accomplish nothing but they do use up 1I/O time. Simple
modifications of the guilty programs could eliminate them.

SETTING UP A DATABASE FOR LOGGING

The procedures for starting up IMAGE transaction logging are very smple and can be performed in less
than 5 minutes (no application system changes are required). Follow these steps:

Ensurethat all database users have LG capacity. Use the LISTDIR5 program (on MPE/V) or the
LISTUSER command (on MPE/iX) to check this.
Set up alogging process by use of the GETLOG command. This tells MPE which logfile to use
and whereto find it. For example,
GETLOG MYLOG, LOG=MYFI LE, DI SC
will define alogging process with alog identifier (LOGID) of MYLOG located on disc as
afilecaled MYFILE.
Build the logfile itself using the MPE Build command. For example,
: BU LD MYFI LE; CODE=LGOG, DI SC=1000
will build thelogfile MY FILE with 1000 records with afile code of LOG (all logfiles must
have thisfile code).
Use DBUTIL to tell TurbolMAGE which logid should be linked to this database. For example,
: RUN DBUTI L. PUB. SYS
>SET MYBASE LOG D=MYLOG
Password: (press return)
Enable the database for logging using DBUTIL again. For example,
>ENABLE MYBASE FOR LOGA NG
SEXIT
It only remains now to start the actual logging process by issuing the :LOG command. For
example,
: LOG MYLOG, START
Thistells MPE to open the logfile and log any DB calls into the file associated with the
logid MY LOG (defined in step 1). This step must be done on the system console by a user
with OP capability.



Appendix G{ Transaction Logfiles FLEXIBASE Documentation
Page 216




FLEXIBASE Documentation Appendix H{ Output File Names
Page 217

APPENDIXH( OUTPUT FILE NAMES

When using any of the FLEXIBASE software functions, file equations set the device to be used for the
unloaded entries if other media becomes necessary because of a shortage of disc space, and for the listing
of the details of the run. They have default values of DEV=TAPE and DEV=LP respectively. The defaults
can be overridden by using file equations that are entered before running the programs. The relevant file
equations are given below:

Defaults can be overridden for example by:

‘FILE FXUNLOAD;DEV=CTAPE (sets the mediato cartridge tape)
‘FILE FXLIST;DEV=PRINTER4,1,1 (sends listing to a specific printer)

Thereisone exception( the RENAME function which uses afile namefor thelisting of TSLIST.

NOTE: INPUT and OUTPUT are default file names which the PASCAL compiler associates with $STDIN
and $STDLIST. Since al FLEXIBASE modules are written in Pascal, this means that you should avoid
setting file equations for INPUT or OUTPUT before running FLEXIBASE, otherwise the results may be
unpredictable.
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APPENDIX IC COMPATIBILITY WITH LOGGING

FLEXIBASE automatically disables transaction logging and ILR for the duration of al modifying runs,
with the appropriate exceptions of the TRANSPOSE and LOAD functions. Because the FLEXIBASE
software can change entry positions or structures it is recommended that a new log file is started
immediately before or after any FLEXIBASE run. Note that FLEXIBASE will restore any logging options
in effect prior to starting its processing after the processing has completed.
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APPENDIX J( PROGRESS REPORTING

In order that the user can monitor the progress of a FLEXIBASE run, the percentage complete is displayed
on the users terminal during sessions and is recorded in a file named FXPROGRS for both jobs and
sessions during the most time consuming parts of processing. The file FXPROGRS can be read at any
time. By default, the percentage is reported every 30 seconds. The frequency of reporting can be altered by
the following command before the run commences: SETJCW FLEXTIME=nn where nn is the eapsed
time in seconds between updates. The percentage complete is not reported for fast functions or functions
using a non-homogeneous algorithm (e.g. set REPACK).

In the case of the DIAGNOSE function, since there can be concurrent usersin the same group, the progress
fileis named FXPROGR1, FXPROGR?2, etc. depending upon the user access.
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APPENDIX K( NATIVE LANGUAGE FACILITY

Users have the option for FLEXIBASE user dialog and output to be in languages other than English. This
is achieved by setting a file equation before running the program (it is suggested that this be incorporated
into a UDC command that also contains the program run command). The following is the form of the file
equations that can be used:

: FI LE TMVESSDA. PUB. H=TMVESSDD. PUB. HQ f or Ger nan

: FI LE TMVESSDA. PUB. H=TMVESSDF. PUB. HQ for French

: FI LE TMVESSDA. PUB. H=TMVESSDE. PUB. HQ f or Spani sh

Note that only German, French and Spanish are currently supported as alternative languages.

It is possible for FLEXIBASE to operate in different languages concurrently by the use of different file
equates. If no file equate is present then English is assumed.

An alternative to the above is to rename the message files (e.g. rename TMMESSDD.PUB.HQ as
TMMESSDA:PUB.HQ) so as to permanently replace the English language version for all users. This
procedure would need to be foll owed whenever a new FLEXIBASE version was installed.

When ajobfileisrun, it will always refer back to the particular language file under which it was created.
The presence of such a file equation is detected by FLEXIBASE when cregting job files. If the user has

issued a file equation for TMMESSDA.PUB.HQ, FLEXIBASE will add this file equation to any job file it
creates so that the job will operate with the correct messagefile.
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APPENDIX LC USING FLEXIBASE IN A POWERHOUSE ENVIRONMENT

The procedure to use FLEXIBASE in a Powerhouse environment is as follows. If using a function which
changes structurei.e. TRANSMUTE or CAP CHANGE, proceed as follows:

Decide on what changes you want to make.

Use QDD to change the dictionary.

Go into QUTIL and SET SOURCE filename NOGO

Note that filename is optional. If you do not specify a name here, the default is QUTLFRC.
CREATE ALL

EXIT

A message will appear in the form "FILE filename (or QUTLFRC) has been created”.
RUN FLEXIBAS.PUB.HQ and take option 17 from the menu.

The TRANSMUTE function will prompt you for the Old Database Name which you know and for the New
Schema filename which is whatever you specified in the SET SOURCE command, or is"QUTLFRC".
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APPENDIXM( FLEXIBASE AND APPLICATIONS PACKAGES

Some applications packages maintain information about their databases, and in particular about database
Sizes, in a separate dictionary. If you want to use FLEXIBASE in conjunction with such applications to
maintain dataset capacities, it isimportant to keep the dictionary in line with the real database.

HP's MM /3000 and FA/3000

In both these products, there are in effect two dictionaries: one is used by the Customizer, while the other
controls the production databases. The object is to allow the system administrator to carry out
customi zation tasks while the application is running, and then to transfer any changes from the customizer
dictionary to the production dictionary while users are off the system. This is done by using the "Prep
Dictionary” job. In MM/PM and FA, the customizer dictionary is called APPDIC.

The section on "Completing Customization” in the "Customization and Operations Manual" includes a
table showing "When to run the Prep Dictionary Job". This shows that any change to an existing database
reguires the following steps to be carried out:

Unload the database(s)

Generate the database.

Run Prep Dictionary.

Reload the database(s).

In order to integrate FLEXIBASE into this procedure, you will need to change the DB-MODIFY-FLAG in
the APPDIC database in order to skip the steps that the unload and reload steps would normally carry out.
The procedure is as follows:

- Make surethat there are no other customizations awaiting transfer to the production dictionary. If
there are, then they must be transferred into the production dictionary as specified in the HP
manual before you begin the capacity change using FLEXIBASE.

Make sure that there are no users accessing the system, and that it has been properly backed up.
Use the Customizer to change the dataset capacities. Note that the Customizer will sometimes
round up the new capacities with a view to improving performance or blocking factors. You
should note down the capacities of the datasets which you intend to change with FLEXIBASE.
Use the Capacity Change function in FLEXIBASE to carry out the changes on the required
database(s) and dataset(s).

Use the Decompile function in FLEXIBASE to produce a new copy of the database schema
file(s).

Change (e.g. using QUERY) the DB-MODIFY -FLAG in APPDIC from "1" to "3". Thisin effect
tells the Customizer that the database has already been unloaded and regenerated.

Run The Prep Dictionary job. Thiswill transfer the new capacities from APPDIC to the
production dictionary.

The Customizer will now assume that you need to rel oad the database(s). To skip this step, smply
change the DB MODIFY-FLAG from "4" to "0".

The capacity change is how complete, and the database(s) will be consistent with both the Customizer and
and the production dictionaries.
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APPENDIXNC JOB STREAMS

Every FLEXIBASE menu option, except for SHOW and MPE COMMANDS, can either be run
interactively then and there, or can create a streamed job file. This job file will contain all the MPE and
FLEXIBASE commands necessary to duplicate the function when the job is run. The default name of this
fileis FLEXIJOB, built in the local group and account. The file must be an 132-byte fixed ASCI|I file, and
isbuilt at default with 1024 records.

When setting up a streamed job file the user will first be asked to enter the User, Group and Account
Passwords (if any) of the logon user. The job itsalf will log on using the same User, Group and Account as
the logon user and must therefore supply to MPE the required passwords.

Following this the user will be able to select the name of the job file (default=FLEXI1JOB). The user may
supply any valid MPE file name. If the file does not aready exist FLEXIBASE will build it to the above
specification. If the file does already exist the user will be asked to confirm whether this file name should
be re-entered or whether the job stream commands should be appended to the existing file. By appending
to an existing file a full job stream can be composed of many FLEXIBASE functions in their correct order.
If replaceis sdected the old file is deleted and a new file with the same nameis created.

After each "1JOB" line in the job file there will be a number of "ICOMMENT" lines identifying the user
and the date/time at which the commands were entered into thefile.

FLEXIBASE will then place in the job file the correct MPE command to run the required FLEXIBASE
module. Following thiswill be a series of inputs to the module which will represent the correct sequence of
inputs entered by the user. Each of these lines will also contain, at the beginning, the actual FLEXIBASE
prompts used when setting up the job file. These prompts will be contained in a pair of "<<" and ">>"
characters. These characters are used by FLEXIBASE to delimit the prompts so that the user input can be
isolated at run time. Although the user can edit the job file's contents, and specifically the user inputs, the
"<<" and ">>" characters must remain intact for successful execution when thejobisrun.

At the end of the job FLEXIBASE will automatically insert lines to examine the contents of the
FXRESULT JCW (see Appendix C), and issue TELL OP console messages if an error has occurred. When
setting up ajob file, having completed the above actions FLEXIBASE will ask the user when to stream the
job. Three options are available:

the job can be streamed immediately (in which casethejob fileis deleted after successful
streaming)

the job can be streamed at some future day and time (in which casethe job fileis deleted after
successful streaming)

or

the job file can be saved as a permanent MPE file.

Use the last option if you wish to append further FLEXIBASE modules to this job stream, or if you wish to
edit the filein some way.
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