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About this manual

In writing this manual, we have assumed that you have working knowiedge, although not internal
knowledge, of IMAGE and the HP3000.

Al references to IMAGE in this manual and throughout the SUPERDEX package also apply 1o
TurbolMAGE and TurbolMAGE/XL unless otherwise noted.

This manual is arranged in the following format:

Section 1 provides an Oyenview of the SUPERDEX package, its capabilities, and bensfits. it alsc
describes how SUPERDEX works and how it maintains compatibility with IMAGE and its facilities.

Section 2 overviews the various Access methods available in SUPERDEX for qualifying and
retrieving entries in IMAGE databases, with one chapter per method.

ices in SUPERDEX for

Section 3 describes the procedures used in Configuration/Establis
use with your databases to provide quick retneval of dala entries.

Section 4 discusses the various methods utilized in Programming with SUPERDEX to add, update,
delate, qualify, and retriave entries in SUUPERDEX, and gives examples of each.

Section 5 describes the [pirinsics provided with SUPERDEX as enhancements to the IMAGE
intrinsics, as well as new SUPERDEX intrinsics.

Section 6 discusses the various Maintenance considerations for SUPERDEX ed databases, as well
as the use of various Ulilfties io access and maintain them.

Section 7 deccribes SuperSELECT, which can be used to override a serial read with a SUPERDEX
qualification and retrieval.

Appendix A contains fragments of £rogram examples written in COBOL. utilizing SUPERDEX,

Appendix B examines various Internal siruciures used for SUPERDEX, including the method for
caiculating the capacity of the Sl-dataset.

Appendix C documents Maximum iimis that are imposed for SUPERDEX configuration.

Appendix D lists £rror 4 eptional conditions for SUPERDEX intrinsics, utilities, and programs
with their meanings and recommended actions.

Following Appendix D are several Suppiements for different products and languages.

Finally, the Index is a complete index to the manual.
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Section 1 Introduction

Overview

SUPERDEX is not a dalabase management system, nor a programming kanguage. tis realizedas a
natural extension to IMAGE, picking up where IMAGE leaves off. SUPERDEX automatically creates
and manages new B-free indices in your databases and provides enhanced IMAGE-compatble
intrinsics used by your programs automatically.

SUPERDEX has been dasigned and implemented to provide the most power and fiexibility with the
least amount of effort. SUPERDEX is so simple, it requires little iraining and takes only a few
minutes 1o configure and minor program modifications o implement. Many SUPERDEX capabilities

are accessible with no program modifications at all.

This section previews the SUPERDEX package, its capabliities, and its benelits,

Charter 1 Why SUPERDEX?

Description explains the basic reason for SUPERDEX and #'s capabiltties.

Chapter 2 Enhancements

Description is a description of the latest gnhancements in SUPERDEX Version 3.1.

Chapter 3 Functionality

Description gives a brief description of the features that provide SUPERDEX's Funclionalty and
a simple example of each.

Chapter4 Concepts

Description explains the main Concepts of SUPERDEX ard how they are used.

Chapter5 Terminology

Description defines the Taerminology used throughout SUPERDEX to identify its features and
capabilities.

Chapter 86 Access Principles

Description overviews the Access principles within SUPERDEX for adding, updating, deleting,
and retrieving entries.

Chapter 7 Compatibility

Descripticn raviews compatibilily issues, inchding compatibility with IMAGE intrinsics, the staius

array, and transaction logging. Additionally, the impact on existing application
programs, third- and fourth-generation languages, QUERY and other utilities is
discussed. Finally, issues involving locking, program capabilities, and stack
requirements are examined.




Why SUPERDEX ?

Perhaps the best way to understand what SUPERDEX i all about is to understand why it was
created, why i was implementad in the way it was, and why we believe you will find it to be a simple,
straightforward method for achieving faster, more flexibie access to your IMAGE, TurbolMAGE, and

TurbolMAGE/XL databases.

IMAGE, although a very functional and powetful database management system, lfacks certain
obviously-needed capabilities, such as:

multiple keys in both master and detail datasets

concatenated keys containing muttiple fields

sorted sequential retrieval

automatic keywording and keyword retrieval

generic and partial-key retrieval

approximate match retrieval

greater-than, less-than, and range retrieval

grouping of functionally-equivalent fieids

refational access using multiple criteria

reiational access across multipie fields, datasets, and databases

SUPERDEX provides these desirable capabilities, and several others.

In IMAGE, for example, a master set indexes entries in a detall sef, but there is no IMAGE structure
that indexes a master sel, To locate a master entry, you must specify the exact search field (key)
value. To get around this fimitation and permit entries {0 be located by multiple keys, many IMAGE
databases are designed such that master-oriented information (entities such as customers, vendars,
and parts) are placed in detaill sets instead of master sets and indexed via automatic master sets.
This leads to cumbersome, inefficient database structures, ye! fundamental operations such as
partial-key retrieval still cannot be performed without serially reading the dataset.

One fundamental requirement in designing SUPERDEX was io provide complete flexibility in
searching for entries by allowing any field in any master or detall dataset 1o be used as a key.
SUPERDEX permits you to designate any field--even every field--in master and datail datasets as a

key. '

Another requirement was 1o be abie 10 specify a partiai or generic key vaiue in searching for entries.
SUPERDEX can locale entries by a partial or generic key, multiple keys, or a range of keys. It can
even find entries by any word contained in a key, which is called keyword retrieval.

SUPERDEX provides these capabilities for master and detail sels in the same way, so the same

code that is writlen for detail datasets will work on master datasets, and vice-versa. In fact, ease of
integration was one of SUPERDEX's primary requirements,
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Another requirement was to minimize space and resources and impact existing structures as fitlle as
possible. Sg, SUPERDEX requires only a singie dataset with a single field in your database, in which
it maintaine special B-tree index structures. Altemately, SUPERDEX’s indices can reside in a
separate database. SUPERDEX manages these indices automatically using standard IMAGE
intrinsics, to remain entirely within and compatible with IMAGE faciiities such as transaction logging,
unlike other indexing structures such as KSAM. These B-free structures may be established,
deleted, and reconstructed quickly on-the-fly, aliowing very flexible indexing schemes like those
inherent in relational databases.

Another IMAGE limitation is the inability to relate a master sel to another master set. SUPERDEX
parmits logical master-master connectivity, and moreover, connectivity between multiple keys in a
dataset, between any logically related datasets, and aven across multiple databases.

The overall intent in creating SUPERDEX was to make it look and feel just like IMAGE--perhaps the
next logical step for IMAGE--with fully-compatible enhanced intrinsics that provide additional
functionality with the same names, parameters, and calling sequences. in SUPERDEX, all access
capabililies are available through DBFIND mode 1 to find entries and DBGET mode & and 6 to
retrieve them. And, to make matters as simpie and straightforward as possible, all selection criteria
may be specified in the argument for DBFIND mode 1, permitting generic retrieval code te be writien
and the type of and scope of the retrisval specified by the user.

SUPERDEX’s B-tree indices are maintained automatically by DBPUT, DBDELETE, and DBUPDATE,
All slatus information is returned in the standard IMAGE sfatus array, and kocking may be done
automatically, futher easing integration.

And most important of all, SUPERDEX was designed to be the fastest method for retrieving entries in
an IMAGE database. Lookups that would take minules in IMAGE are done in seconds by
SUPERDEX.

Wa know you will quickly see the areas in which SUPERDEX improves IMAGE, and appreciate the

efforts that have been 1aken to make SUPERDEX as easy for you as its speed and power are 1o your
users.
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Enhancements

Version 3.1 has several enhancements that are briefly described here.

SUPERDEX Menu Program

The SUPERDEX menu program provides a full screen system that can access all of the programs
and utilities in the SUPERDEX product. This menu also provides a user-friendly, menu-driven
process that atiows the user to maintain SUPERDEX paths,

SuperSELECT

This new program is used to intercept an existing program that reads the database serially. it will
force the serlal read to be replaced with SUPERDEX qualifying and reading. If can be used to greatly
increase the speed of serial reads which also do qualifications.

The are several different modes of execution, including the ability {o buikd entry screens for user-
friendly prompts.
SIREPAIR
SIREPAIR is a program that can be used to repair indices that are not aligned with the data. This
situation occurs when a program that updates the data was executed without the SUPERDEX iibrary.
SIREPAIR will determine and feport any inconsistencies in a path and will correct those
inconsistencies.
' SICOUNT
in SUPERDEX Version 3.0, disc usage for indexes was reduced via a compression aigorithm that
takes into consideration many differant aspects of the user data and the database structure. This
makes R very difficult to calculate what the exact compression ratic is. SICOUNT has been
developed to read the B-tree and display the exact compression status.

SIDRIVER

The new SIDRIVER program replaces the current DBDRIVER.PUB.SUPERDEX. It has several
additional features including muttiple database access and upshifting.
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New Boolean Operators

The words AND, OR, and NOT can now be used in an argument vaiue o perform relational
accessing. For exampie, the user can now enter "BMITHE@ OR JONEB@; as a valid search
value.

Additionally, the infix notations, 4+ (AND), , {OR), and -~ (NOT), can be entered as valid operators
in an argument. The user can enter "SMITHQ@ ,JONEBQ®;.

New Wild Cards

The @ can now be used in an argument other than just for a terminators. Up to two {2) @ signs can
be inciuded in an argument. One can be placed at the beginning of an argument, or they can be
placed in the middle.

<<AGBQ@C>> -will retrieve all words that begin with an "A”, have a "B" anywhere after the
*A", and a "C® anywhere after the "B".

A new wild card for numeric values has alsc been added. The # can be used to fioat a particular
position (similar to the ? wild card), but will only qualify records that have a numeric value (0 - 8) in
the position

AB#J35@ - will retrieve AB3J35P12 and ABSJ35T, but will not retrieve ABK.J354,

Paths can now have their starting position defined, along with their lengths defined in bytes. This
means a path can how begin in position 5 of the field, and only include the next 3 positions.

SIMAINT Enhancements

Paths can now have their starting positions (referred to as "OFFSET") along with thelr lengths
defined in bytes. This means a path can now begin in position § of the field, and only include the
next 3 positions.

SIMAINT now has thorough progress reporting. As paths are processed, SIMAINT will display the
number of indexes processed, the percentage complete, the elapsaed titme, and the number of CPU

seconds used. The interval for progress reponting defaults to every 1000 records, but can be dsfined
prior to execution.

The number of datasets in a database that can contain SUPERDEX paths has been expanded from
100 to ALL datasets in the database,

The number of grouped items in a path has been increased from 16 to 32.

Path Numbers
Now, as paths are defined, SUPERDEX will assign a path number beginning with the value of ten

thousand and one (10,001}, This is similar o IMAGE defining and allowing set and tem numbers o
access data.
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DBINFO Mode 312
DBINFO Mode 312 has been medified to return the new path number, along with the starting position

of the path. The buffer size of DBINFO mode 312 was not increased. The areas reserved in version
3.0 were utilized. Existing calls will continue to function as bafore.

SIPATH Enhancements
SIPATH has been enhanced to display the new options available for paths. Thase include the path

number, the subkey starting position and the length of the subkey. Additionally, the IMAGE key
information can optionally be displayed.

New Relation Operator

A new option has been added for those situations where several relational DBFINDs are being
executed and the relalion tables overflow. (See Section 4: Programming)

SIBASE

This new program will create the additional Si-Index database for storing the Sl-indices in a separate
database.

SISIZE

This new program allows you to maintain the capacity of the Si-dataset{s}.
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Functionality

The various capabilties of SUPERDEX are covered here. More complete information aboul and
examples of each feature appears in the Access methods section.

Sample applications

SUPERDEX may be used throughout your application systems in different ways to accomplish
various operations. Some of the more common uses of SUPERDEX capabilities are listed here:

B Customer [ookup
Customers stored in a master dataset need to be accessed by name, contact, phone number,
and address. SUPERDEX could search on any fieki, keyword the contact so that sither first or
last name or both could be specified, and group togethar both lines of a two-line address so both
are always searched. The customer name couid be icoked up by a partial or generic key.

B Part lookup
Users can enter partial part descriptions and the program retrieves all that qualify and displays
them on the screen with their corresponding pat numbers, SUPERDEX could treat the pant
description as a keyworded field, permitting any word or words within the description to be
specified.

8 Part classification extract
All part numbers start with a classifying character sequence, and it is necessary retrieve all the
paris which start with a cerfain seguence of characters, so those characters are specified as
partial keys.

H Mail room
Everyone in a company has a mail-stop, but not all correspondence indicates #, so the mail
clerks enter the addressee's name or partial address and get the mail stop for routing.

B Text Management
Comments and other text must be searchable by any word contained in an 80-character field;
SUPERDEX could handle #t as a keyworded feld.

B Library system
Book titles, authors, and suminary information stored in 2 master set and two related detail sels

could bs super-grouped together, pemmitting retrieval by any combination of criteria in a single
operation.
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Multiple keys in master and detail datasets

IMAGE lels you access a master set by only one field, and a detail set only via its related masters
uniess time-consuming serial reads are performed, forcing rigid applications and cumbersome
database structures. LUsing simpie, IMAGE-compatible techniques, SUPERDEX lets you access any
dataset directly by any field, regardiess of whether or not it is an IMAGE search field.

For example, a customer entry in a master dataset could be jooked up by s customer number,
customer name, contact name, of phone number,

Concatenated keys containing multiple fleids

SUPERDEX permits muitiple fields or truncated fiekds to be concatenated together and retrieval to be

done on the entire concatenated value. This permils very specific lockups to be performed without
having to read serially or down a chain o qualify enlries that match on multiple fields because all

fields may be contained in the key.

For example, a division number, group number, and partial account number could be concatenated
together and looked up by the full combined value or any portion of the combined value.

Sorted sequentiial retrieval

IMAGE returns entries in chronolegical order, unless sorted paths are used. SUPERDEX retumns
entries in ascending or descending alphabetical order and, by using concatenated keys, provides
more flaxibility than sorted paths without the overhead.

For example, a classification number, account number, and dateflime stamp could be concatenated
together, and entries woukld be returned in chronological order within each accotint within each class.

Keyword retrieval

SUPERDEX lets you access entries by any word contained in designated fields. This technique is
referred to as keywording.

For example, the entry "BRADMARK TECHNOLDGIES, INC.” couid be located by specifying either
BRADMARK, TECHNOLOGIES, or INC.

Generic and partial key retrieval

IMAGE won't find an entry unless you specify its exact key value. SUPERDEX is far more forgiving:
you may specify for any key or keyword a partial value or an embedded value with matchcodes.

For example, GEN@ would find all the entries that begin with *"GEN" and MA? 2 ER would find all the
entries that begin with *MA" followed by any two characters followed by "ER". A#J3@ would find all
the entries that begin with "A" followed by a single digit (0 - 8}, then "J3" followed by any other
characiers.
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Approximate match retrieval

IMAGE cannot not find an entry that does not exist, but SUPERDEX can do the next best thing: find
the nearest matching entry.

The alphabetic ordering of indices allows approximate match retrieval; § no matching entry exists,
the nearest qualifying entry is retumed, permitting a program to start reporting data at any alphabetic
location.

Greater-than, less-than, and range retrieval
SUPERDEX is also capable of retrieving all entries that are:

B graater than or equal to a specified value
M less than or equal to a specified value

M ot equal 1o a specified value

H within fhe range of two values

For example >=1000 would find all the entries with amounts greater than or equal to 1000, <=500
would find all entries with amounts lass than or equal fo 500, <> 10 would find all amounts not equal
to 10, and »=A@<=C@ would find all the entries that begin with the ietters "A", "B", or *C".

Grouped retrieval

IMAGE can search only one field at a time. SUPERDEX lets you group multiple fields together at
configuration time, and automatically searches them all at lookup time. IMAGE compound (arrayed)
fields can be used as keys, and are grouped automatically.

For example, three fields containing phone numbers could be grouped together and would all be
searchad when relrieving by phone number.

Super-grouped retrieval

IMAGE can only search a single dataset at a lime. SUPERDEX lets you form a super-group of a
master sat and one or more of its ralated (by IMAGE paths) detail sets and qualify master enlries
basad on the contenis of the relaled detail entries.

For example, a master set containing a book title related to a detail set containing authors ard

ancther delail set containing summary information could be super-grouped together, allowing master
bock entries 10 be qualified by title, author, and’or summary in a single operation.
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Relational access: multiple criteria retrieval
Access may be performed using boolean operations against multipie criteria, o retrieve:

R all entries that meet sither criterion (OR operation)

W al entries that meet both criteria {AND cperation)

B all entries that meet one criterion but not the other (AND NOT operation)
For example, all the customers that have orders waiting to ship @r on back-order; all customers who
are more than 60 days delinquent and owe more than $1000; ali parts that are out of stock and not
discontinued.
Relational access: multiple fields, sets, and bases
Relational gueries may be performed based on multiple values across multipie fieids, datasets, and
databases using dynamically-joined indices. This provides the power of a relational database in
accessing a regular IMAGE database.
For example, finding ail the customers who have more than $100,000 in annual activity, current
orders pending, and who did thal same amount of business last year requires access to the
CUSTOMERS and ORDERS sets in the SALES database and the ORDER-SUMMARY set in the
Hi8T database.
Custom indexing

SUPERDEX contains a facility for addressing non-standard indexing requirements for circumstances
in which the index value cahnot be determined automatically.

Examples of this are dala type conversion, date reformatting, upshifting, key extraction, and stripping
unneeded characters.
Independent non-IMAGE indexing

SUPERDEX is designed to index entries in IMAGE databases, but can aiso be used to index other
types of files.

For example, separale word processing documents may be indexed by all the significant words in
their document descriptions and accessed via their file names. '
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Concepts

SUPEHDEX looks and feels tike IMAGE. [t uses IMAGE-compatible intrinsics which have extended
capabillities and, in some cases, additional modes.

These are the major concepts of SUPERDEX:

B-free indices instead of chains

IMAGE uses doubly-linked lists to represent ils chains. SUPERDEX uses SUPERDEX indices In
B-trees which are contained in one or more standalone detail datasets in each database orin a
separate dalabase. These B-iree indices are automatically maintained and accessed by
SUPERDEX intrinsics which are IMAGE-compatible. They are easy to configure and
reconfigure.

B-tree = automatic master set

A SUPERDEX B-iree is functionally equivalent to an IMAGE automatic master set which provides
access fo a field in a dataset, commonly referred {0 as a "key". Like entries in an automatic
master, SUPERDEX B-tree indices are added and deleted attomatically. SUPERDEX easily
replaces and enhances the functionality of automatic master sets with SUPERDEX indices.

Master and detail sets treated aqually

In IMAGE, an automatic master may be related only to a detall set; in SUPERDEX, B-iree indices
may be related to master sets as well as delail sets. In IMAGE, master and detail sets are
handied differently: master sets are usually accessed via keyed reads (DBGET rnode 7) and
detail sets are accessed via DBFIND followed by DBGET mode & or 6. In SUPERDEX, both
master and detail sels are accessed using a common method: DBFIND and DBGET mode 5 or
8, with DBFIND qualitying the entries and DBGET retrieving them--jtst like accessing an IMAGE
path in a detail sel. Of course, DBFIND and DBGET against IMAGE paths continue to function
as in iIMAGE.

Entries returned in sorted order
Entries are returned in ascending alphabetical order by SUPERDEX key value with DBGET
mods 5 and descending order with DBGET mode 6.

Concatenated keys = sorted chains
A SUPERDEX key may consist of multiple field values or substmg field values concatenated
together, permitting more flexible sorting than sored chains without the overhead.

SUPERDEX indices self-maintaining

SUPERDEX indices~like automatic master entries--are autornatically added and deleted
whenever DBPUT and DBDELETE are called. Additionally, DBUPDATE may also cause the
indices {o change automatically,
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B Explicit index malntenance possible
SUPERDEX indices may be added and deleted manuaily via new intrinsics. This permits custom
indexing against IMAGE databases as well as indexing of external non-IMAGE files. This is
called Independent indexing.

B Zero or multiple indices per entry
A data entry may have zero or more SUPERDEX indices pointing to it, facilitating both multiple
indexing (as used in keyword relrieval) and the exclusion of blank fields.

B Improved handling of compound items
IMAGE does not allow compound items {(which are also referred 1o as arrayed or repeating items)
to be used as keys. In SUPERDEX, compound items may be used as keys and are handied
such that every subilem in the tem is automatically searched whenever the item is referenced.

N  Powasr in the DBFIND mods 1 argument
Most of SUPERDEX's powerful selection capabilities are availabie via DBFIND mode 1, with
multiple vaiues and operators included in the argument to define complex selection criteria. This
permits generic code fo be writien and the user {0 specify the type and scope of retrieval,

M Soloction refinement and undo
SUPERDEX maintains the results of the current and previous DBFIND calls and manages them
automatically; # also allows them to be manipulated explicitly. This permits successive DBFINDs
to be used to refine and undo selections and to qualffy eniries across multiple fields, datasets,
and databases.

H  Multiple relational syntax used
Boolean operations using multiple values can be specified in three common syntax,

SQL notation, as used with common 8QL languages. The arguments can be enterad with the
words AND, OR, and NOT.

Infix notation, as used with common report-writers. The arguments can be entered with +, -,
and ,.

Reverse Polish Notation (RPN), as used by HP calculators. In RPN, the operator foliows the two
values to which it applies.
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Terminology

Several new terms are used by SUPERDEX to identify its structures, ang are used throughout this

manuak:

Sl

Si-key

Sk-subkey

Sl-index

Sl-extension

Si-path

St stands for SUPERDEX index.

Equivalent to an IMAGE search field, except in SUPERDEX the Sl-key may
consist of.

B a single field (simpie Si-key)}

W = substring field {e.g. only the first € characters of a 12-character field or
the 3rd thyough 6th characters).

B a2 combination of up to four fields or substring tields (referred fo as a
concatenated Sl-key), which permits extended sorting capabilities and may
be searched by the entire concatenated key vaiue or any portion thereof.

A field or substring field used as an element in a concatenated Si-key. A’
simpile Sl-key, which references only one fisld, has no Si-subkeys. :

The B-tree entries which are comprised of the Sl-key followed by an extension
which points to the corresponding data entry.

included at the end of the Slindex and used to map the corresponding data
entries. For entries that reside in master sets, the Sl-extension consists of the
full IMAGE search field vaiue, and its length is the same as the length of the
search field. For detail sets, the Sl-extension is the eniry's relative record
number, and is two words long.

in IMAGE, a path defines the relationship between a master and detall
dataset. in SUPERDEX, an Si-path defines any field {or combination of fields)
that can be searched via SUPERDEX, as an IMAGE path would be used to
index into a detall set. Entries along an Si-path are logically maintained in
alphabetical order, so an $l-path may be thought of as a virtual sorted chain
containing all the entries in the dataset.
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Sl-chain

Sl-subset

St-link

Sl-counter

Si-definitions

Sl-dataset(s)

Sl-item

Skindex base
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In IMAGE, & chain is comprised of all the entries in a detall set that have the
same search field value, as specified in the DBFIND argument. In
SUPERDEX, an Si-chain is a virtual chain consisting of alf the qualifying
entries in 2 master or detall set that mest the search criteria as specified in
SUPERDEX's DBFIND argument (which may of may nol have the same
IMAGE search field value).

Used only when performing Relational Access (boolean operations) against
multiple values for a single St-path, multiple Si-paths, datasets, and databases
by performing successive DBFINDs. Both a virtual active Sl-subsef and
backup Si-subset are maintained to contain the Sl-chains retrieved by the
DBFiNDs.

Used when performing Relational Access against mulliple datasets; it defines
the common itemn used 10 logically link the different sets,

The 8i-link may also be used to enforce a soring order when performing
relaticnal access against multiple Si-paths, sets, and bases.

it is required that the em assigned as the Sl-link be configured an Si-subkey
in a concatenated Si-key; alternately, for Sl-paths against a master dataset,
the Sklink may be the IMAGE search master field,

Optional parameter for the 1 Jist construct for DBGET which specifies how
many Sl-indices should be returmned with a single DBGET call,

Information about the Sl-paths configured for a database.

One or more standalone detaill datasets in each SUPERDEX'ed database
which contain all the SUPERDEX B-tree structures. The root Sl-dataset
{named Si or SI0) contains the Si-definitions.

The Sl-dalasel{s) that contain the Si-indices may allernately reside in a
separate database. For large databases or to optimize throughput, up to eight
Si-datasels may be aliocated, although one Sl-dataset is normally sufficient.
These datasetls are named S1 optionally followed by a sequence number (i.e.
St- SI7.).

The only field in the Sl-dataset(s), which is configured as a compound ftem
named Sl

A separate database tha! contains the Slindices, which may optionally be
configured for any base. With this option, all Sl-indices are maintained in the
separate Si-index base rather than the primary base.

Version 3.1 March 1882



Sl-pointer A pointer in each B-{ree that can be positioned before or after any index in the
iree.

Sl-intrinsics The IMAGE-squivalent infrinsics used by SUPERDEX which are contained in
an SL or XL (and provided in a USL) and referenced by all programs that use
SUPERDEX. _

Substring field A partial definition of a IMAGE field. The starting character position and
number of characters can be specified.
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Access principles

Adding, updating, and deleting entries

In SUPERDEX, entries are added, updated, and deleted using its DBPUT, DBUPDATE, and
PBDELETE intrinsics. These intrinsics are identical to their IMAGE counterparts and work exactly
the same, except they also update any corresponding St-indices.

Qualifying and retrieving entries

Entries are qualified and retrieved using SUPERDEX's DBFIND and DBGET intrinsics. These
intrinsics are syntactically identical to the corresponding IMAGE intrinsics, but have exiended
capabilities and additional modes.

In SUPERDEX, DBFIND mode 1 may be called against a master or datail set with an argument that
contains muitiple values, and conditional and boolean operators. The qualifying number of entries is
returned in the sfatus array, and an internal Si-pointer is set in the B-tree. Hf the qualifying entry
count is not needed, it is more efficient to instead use DBFIND mode 10. Additional DBFIND modes
are available to perform specialized functions, such as setting a pointer to the alphabstical first or last
entry in the set.

DBGET mode 5 may be used to reirieve the entries in ascending sorted sequential order; DBGET
mode 6 in descending order. When all qualifying entries have been relumed, an end-of-chain (or
beginning-of-chain} condition is returned. New DBGET modes 15 and 16 may also be used to
continue retrieving entries that are not on the Si-chain (those that no longer meet the search criteria).
Indexed access vs. relational access

Internally, one of two access methods is used in qualifying entries with DBFIND: indexed access or
relational access.

Indexed access is used for retrievals that can be accomplished by accessing a single Sl-chain. This
accounts for most retrievals, and is used by defauit. '

Relational access is used for boolean retrievals that require the use of multiple Sli-chains, such as in
performing retrievals against multiple Si-paths, sels, and bases by using multiple DBFIND calils,
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Compatibility

Intrinsics

Fi amfil
All SUPERDEX intrinsics are provided in an SL. and XL. {as well as a USL, BE;NUMAL, and NMOBJ
files}). All programs that access bases that are configured with Sl-paths must reference these
intrinsics, which are fully-compatible with their IMAGE counterparts.

Data types

SUPERDEX handies data as stored based on the IMAGE Rem data types, Search values may be
represented in the same format as internally stored (ASCII, binary, stc.), or special conversion
operators may be used.

= Unsigned and signed values for items of data type P and Z are treated identically when
quaiifying enfries.

Status array

All SUPERDEX status information is returned in the standard IMAGE siafus array. The qualifying
number of entries from DBFIND is returned in words 5-6 (like IMAGE), and end-of-chain and
beginning-of-chain conditions are retumed as condition words 15 and 16 in word 1 of the sfalus array.
Status words 7-10 are not available for Si-paths,

Error and exceptional condition handling

All errors and exceptional conditions are indicated by standard IMAGE error messages in the
condition word field (word 1) of the status array.

Transaction logging

Because SUPERDEX uses IMAGE like intrinsics to maintain its Sl-indices, it is covered by alf forms
of logging and recovery. Normal recovery methods recover not only the IMAGE chain pointers but
aiso the Sl-indices.

To further assure compatibllity with transaction logging, for bases enabled for logging SUPERDEX
automalically imposes DBBEGINs and DBENDs around all DBPUTs, DBUPDATEs, and
DBDELETES that do not already contain them.

Because Sl-index mainienance generates additional log records, the Sl-indices may optionally reside
in a separate database (Sl-index database) from the data entries they map . This resulls in no
additional log records being written for the primary databasae, and kgging can optionally be enabled
or disabled for the separate Sl-index database containing the Si-indices.
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Application programs

Existing application programs require no changes or minor, straightforward modifications to utilize
SUPERDEX's capabilities.

Because SUPERDEX is fully-compatible with IMAGE, all exisling programs may reference
SUPERDEX's Sl or XL and continug to function as always. You can add SUPERDEX capabilities
and introduce them 1o users over time, never having fo run paralle! with okd applications or perform
any significant conversion.

The simplest introduction of SUPERDEX is to replace ali automatic master sets with Sl-paths, which
makes # possible to access the recoids in the related detail sets generically and in sorted order
without any program modifications. The user need only include an @ andfer 2 in the value being
searched for. Another simple modification is to repiace sorted IMAGE paths with concatenated Sli-
keys.

Third-generation languages

SUPERDEX supporis programs written in COBOL, FORTRAN, Pascal, SPL, BASIC, Business
Basic, and C. SUPERDEX will support programs written in RPG that call the IMAGE intrinsics
dirgctly.

Fourth-generation languages

SUPERDEX supports several 4GLs via special interfaces. TRANSACT and PROTOS are already
compatible and only need to reference SUPERDEX's SL or Xi.. Front-end programs are available for
Cognos' PowerHouse products QUIZ and QTP, while minor moditications to the dictionary facilitate
SUPERDEX access via QUICK. Interfaces also exist for HP's Business Report Writer (BRW),
Cogelog's VISIMAGE and Sydes’' SYDAID. Interfaces to other 4Gl s are currently being developed.

QUERY and other utilities

Most utilities that call IMAGE intrinsics, like QUERY/3000, are compatible with SUPERDEX in that
any data added, deleted, or modified in these programs while referencing the SUPERDEX SL or XL
will automatically adjust the associated Sl-indices. The retrieval capabilities in utilifty programs,
however, will vary based on various factors. The QUERY-like ASKZ utilty from Cogelog is
compatible with SUPERDEX.
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Locking

Because the Sl-indices may require change with every DBPUT, DBUPDATE, or DBDELETE, it is
necessaty to adopt an appropriate locking strategy whenever the Sl-intrinsics are used.

SUPERDEX has several strategies for locking the Sl-dataset(s) when necessary;

B you may add the Si-dataset(s) to the program’s lock descriptor

B SUPERDEX will automatically lock and unlock the dataset containing the data and the 8!-
dataset in succession

SUPERDEX will implicitly lock the Sl-dataset when necessary (requires MR capability)
SUPERDEX may be configured to perform a separate DBOPEN for each process accessing
a database and perform its locking via that "access path” (requires MR capability)
SUPERDEX may be configured to maintain the Sl-indices in a separate base, In which case
a separate DBOPEN is performed against the primary base and the Si-index base (requires
MR capability}

Refer to the discussion in the Locking chapler of the Programming section for a complete description
of the various locking stralegies and their advantages and disadvantages.
Capabilities

SUPERDEX uses standard IMAGE intrinsics for maintaining its Si-indices, which means it does not
require Privileged Mode and will be compatible with future releases of IMAGE and MPE.

All programs that reference the SUPERDEX SL. or XL--except Native Mode programs under MPE/XL.,
which do not require DS capability--must have DS and conditionally MR capability, depending on the
locking method used. The groups and accounts in which these programs reside also require these
capabiiities, as do users who PREP programs for use with SUPERDEX.

Stack requirements

SUPERDEX requires about two Kwords of stack space for indexed access and one or two additional
Kwords for relational access (if used), Programs that are shott of stack space may require
MAXDATA increases. Programs that already utllize the mandmum MAXDATA may need to be (RUN
with the ;NOCB parameter.

Native Language support _

SUPERDEX fully supports Hewlett-Packard’s Native L.anguage Support faciity for matching,
collating, and other significant operations.

7-bit support for Swedish language

T A special version of SUPERDEX has been deveioped for support of the Swedish language.
Since new files must be supplied, please contact Bradmark i you need this version.
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Section 2

Access methods

Overview

This section looks at various methods available in SUPERDEX for accessing entries in IMAGE

databases.

Each chapter covers a different access method and discusses the functionality provided, is
applications, details about configuration and implemsentation, rules of operation, efficiency, and
maintenance considerations. Examples are given throughout.

Chapter 1
Function

Chapter 2
Function

Chapter 3
Function

Chapter 4
Function

Chapter 5
Function

Chapter 6
Function

Chapter 7
Function

Chapter 8
Function

Chapter 9
Function

Multiple keys in master and detall datasets
For accessing dala entries in manuai master and defail datasels by any number of
keys.

Concatenated Si-keys containing multiple flelds
Up to four fields or substring fields may be concatenatad legether to form a
composite key.

Sorted sequential retrieval
All entries are returned in ascending alphabetical or descending alphabetical order.

Keyword retrieval
Permits an eniry to be accessed by any significant word contained in any keyworded
Key.

Generic and partial key retrieval
Allows entries to be searched for by the first few {etiers of a key or by a string
embedded in a key.

Approximate match retrieval
SUPERDEX can find the nsarest malching entry if no entry that matches a specified
value exists.

Greater-than, less-than, and range retrieval
Permits searches for all entrias that are greater than or equal to, kess than or equal
to, or pot equal 1o a spacified value, or that fall within the range of two values.

Grouped retrieval
For handling multiple fields that are functionally equivaient as one logical field at
lockup.

Super-grouped retrieval
For allowing master antries to be quaiified based on their contents and the contents
of their related detail dataset entries.




Chapter 10 Relational access: multiple criteria retrieval
Function Permits muitiple values to be specified for a field in a single lookup operation and the
results to be combined by using boolean operations.

Chapter 11 Relational access: multiple fields, sets, and bases

Function Like multiple criteria retrieval, permits muitiple values and boolean operators to be
specifiad--but extends these capabilities to work on multiple fiekds, datasets, and
databases.

Chapter 12 Custom indexing
Function indices may be calculaled by a user-writien procedure, providing complete flexibility
in indexing entries.

Chapter 13 Independent indexing
Function Permits non-IMAGE data to be indexad by SUPERDEX, for purposes such as
documant management.
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Multiple keys in master and detail datasets

Functionality

IMAGE lets you access a master set by only one field and a detail set only via its related masters
unless time-consuming serial reads are used, forcing rigid appilications and cumbersome database
structures. SUPERDEX lets any dataset be agcessed quickly by any fieki or fields--even every field,

Application

Due to the inability 1o specify more than one field in accessing a master datasel and to the high
overhead of detail dataset paths, access lo datasets is typically restricted to either one or a few
fields.

For example, cusiomers stored in a master dataset may be accessed only by the customer number
(unless a serial read is performed). In SUPERDEX, they could be accessed by various fiekds, such
as COMPANY-NAME, CONTACT-1, CONTACT-2, and PHONE. [ the customers were instead
contained in a detail dataset with several related automatic master datasets, they couid stay there,
and the related automatic master sets could be replaced by Si-paths with the same names as the
search fields and accessed via DBFIND mode 1, meaning that no program medifications would be
required to faciltate partial-key access and other powertul retrievals.

Implementation

Each field or combination of fields that is to be accessibie as a key must be configured in an Si-path,
and SUPERDEX creates a B-tree for each one.

For simple, single-field Si-keys, the entire fieid could form the index or a substring of the field could
be used.

Operation

DBPUT, DBUPDATE, and DBDELETE automatically maintain the Si-indices in the B-trees.

Entries are qualified by DBFIND mode 1 or one of several new modes and retrieved by DBGET

maodes 8 and 6 or new modes 15 and 18. If the #lem parameter contains the name of an Sl-path, the
B-trees are automatically accessed; otherwise, regular IMAGE access is performed.
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Efficiency

It is recommended that Sl-keys be kept as short as possible for efficiency. The longer the Si-key, the
more access will be necessary to manage the associated Si-indices. Substring Si-keys should be
used where possible. For exampie, 10 characlers of a 20-character LAST-NAME field may be
sufficient for indexing purposes, or only the 5th character through the 8th character of a general
ledger account number may be sufficient.
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Concatenated keys containing muitiple fields

Functionality

IMAGE restricts a key to a single fieki. SUPERDEX permits multiple fields or substring fields 1o be
concatenated together and retrieval 1o be done on the entire concatenated value or any portion
thereof.

Up to four fiekds, or substring fields, may be concatenated 1o form an Si-key, permitting enhanced
retrieval and sorting capabiities and eliminating the need for sorted IMAGE paths and many
programmatic sorts. More than four fields may be included in a concatenated key as long as they are
physically contiguous in the datasel.

Application

Concatenated Si-keys permit very specific iookups to be performed without having to read down a
chain to qualify entries that match on multiple fiekis because all fields may be contained as Si-

subkeys in the Sl-key.

For example, a customer number and order date could be concatenated together to form an Si-key.
To access the Sl-key, a single composite value wouid be specified and the corresponding eniry
returned. The alternative In IMAGE would be having to read down the customer's chain until the
order with the specified date was enhcountered.

Implementation

The combination of fields that are to be accessibie as a concatenated Sl-key must be configured in
an Si-path, and SUPERDEX creates a single B-tree for the concatenated Sl-index.

mIi‘ related to a detail set, a concatenated Si-key may consist of up to four fields or
substring fields, For masler seis, up to three fislds {four if the IMAGE search fieid Is
included) may be defined. Each field or substring field is called an Si-subkey.

if more than four fields are needed for a concatenated key, SUPERDEX is able to support
this, so long as the extra fields are contiguous in the dataset. This is faciltated when
configuring the Si-path by declaring an Si-subkey length that exceeds the length of the specified
field. This results in the specified number of characters being included in the Si-subkey, thereby
forming an Sl-subkey that contains multiple fiekds or truncated fields. To utilize this feature, it is
necessary 1o set a special JCW named SIEXTLEN during SIMAINT operation.
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Operation

DBPUT, DBUPDATE, and DBDELETE automatically maintain the Sl-indices for concatenated Si-
keys,

Entries are qualified by DBFIND mode 1 or one of several new modes and retrieved by DBGET
modes 5 and & or new modes 15 and 16. If the #emn parameler contains the name of an Sl-path, the
B-trees are automatically accessed; otherwise, reguiar IMAGE access is performed. The entire
combined Si-key value or a partial vaiue may be specified in the argument parameter.

If the concatenated Si-key has been configured using the SIEXTLEN JCW to include more than four
Si-subkeys, it is required that all fields that are inciuded in the concatenated Si-key but are not
explicitly referenced by name be included in the DBGET st in the order in which they occur in the
dataset, for preparation for DBUPDATE and DBDELETE.

Efficiency

it is recommended that each Si-subkey in an Si-key be kept as short as possible for efficiency.
Substring Sl-subkeys should be used where possible. Concatenated Sl-keys are generally less
efficient than simple Sl-keys because they typically have ionger lengths and therefore canhot be
managed as efficiently; however in many instances they can outperform simple Si-keys because thay
can significantly reduce the number of entries qualified.
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Sorted sequential retrieval

Functionality
IMAGE returns detail chain entries in chronological order, unless sorted paths are used.

SUPERDEX retums entries in ascending or descending alphabetical order, providing a natural sorting
mechanism, The sort criteria may be further extended by using concatenaled Si-keys, which provide
more flexibility than sorted paths without the overhead.

Application

The ability to retrieve entries in softed sequential order eliminates the need for many or all program
sorts, and requlires no special handling.

The alphabetic ordering of Si-indices also permits approximate match retrieval (described later).

Operation

Entries are uncorditionally returned in sorted sequential order for entries qualified in indexed access
mode.

In relaticnal access mode, an Si-iink may be specified in the #fem parameter of DBFIND to enforce a
sorting order,

Entries are returned in ascending sorted sequential order with DBGET modes 5 and 15 and
descending sorted sequential order with modes 6 and 18, All the eniries in a dalaset may be read in
ascending or descending sorled order by calling DBFIND mode 100 or 200, respectively, and DBGET
modes 15 or 16,

SUPERDEX uses HP's Native Language Support facility in returning data contained in aiphanumeric
(data types X and U) #ems for databases in which NLS is enabled, assuring that language-specific
attributes (such as esstsets and umlauts) are handled properly. The language is determined from the
roct file of each database, and may be established in the database schema or by DBUTIL. The
collating sequences used by SUPERDEX, including ianguagedependent variations, are documented
in HP's Native Language Su Rele

Wsum—:nnex respects the sign in sorting data contained in numeric items (data types |, J,
P, R, and 7), and thereby retums negative values before positive values.
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Keyword retrieval

B kayword retrieval is available only in the SUPERDEX Il package.

Functionality

SUPERDEX lets you access 5i-keys by any significant word they contain for Sl-paths configured as
keyworded. For exampie, an entty with the Sl-key value "REDUCED INSTRUCTION SET
COMPUTER" could be located by the values REDUCED, INSTRUCTION, S8BT, or COKPUTER.

Application

Keywording is useful for indexing fislds that confain mufltiple values, such as company names, street
addresses, last/first nameas, part descriptions, and commenis.

Implementation

m['(wvm:u'dirng can be implemented on any alphanumeric (data typs U or X) item, for a
sitnplé or concatenated Si-key. For a concatenated Sl-key, only the first Si-subkey is
keyworded.

Keyworded Si-paths are configured in the SIMAINT program by appending /X to the Si-path name.
You must specify the keyword length, which refers to the maximum number of characters to include
in the Si-key. For indexing purposes, words that are longer than the keyword fength are truncated;
those that are shorter are padded with spaces.,

Also specified is the minimum number of characters per keyword, which defines the minimum
number of characters, between 1 and 4, that a word must contain in order to qualify for keywording.
This pefrnits very short words 1o be sasily excluded based on their length.

Additionally for each keyworded Sl-path, the average nurnber of keywords must be specified, which
refers to the average number of significant, unigue keywords within each Sl-key, between 1 and 16,
If requirements change at a later time, the average number of keywords may be changed by
reorganizing the Si-path-—-a new value may be entered at that time,

To eliminate unnecessary or commoen words by value from keywording, an exclusion list can be

defined which restricts the keyword entries to only relevant onas. Exclusion words are specified in a
disk file via any editor and uploaded into a special standalone Si-path called KWEXCLUDE.,
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Operation

For Sl-paths that are defined as keyworded, every word in the Si-key separated by spaces or spacial
characters is treated as a keyword. (You may optionally specify up to four special characters to
be excluded as keyword delimiters when configuring Si-paths.) Mulliple Si-index entries (one
for each unique vaiue in the Sl-key) are automatically generated by DBPUT and removed by
DBOELETE. For compound IMAGE items that are keyworded, each subitem is examined separately
and keyworded accordingly. For concatenated Si-keys, only the first Sl-subkey is keyworded.

EAH keywords are upshifted for indexing and matching purposes.

Keyworded fiekis are always searched by individual significant word during the DBFIND operation.
Additionally:

B words that contain a hyphen are keyworded multiple times: once for each hyphan plus onhe.
For example, "MEWLETT-PACKARD" would be multiply indexed and couid be located by
both EEWRLETT-PACKARD and PACKARD, and "TIC-TAC-TOE" could be located by
TIC~TAC, TAC~TOE, and TOE. (This multiple-indexing feature can optionally be
disabled when configuring Sl-paths.)

M Si-keys in which the same word appears more than once are indexed only once for that word

M a maximum of 16 keywords per Si-key {for simple Sl-keys) or Si-subkey {for concatenated
Sl-keys) is allowed.

Keyworded Si-paths are accessed in the same way as non-Keyworded Si-paths--the only difference
is in the configuration of the Sl-path.

Efficiency

Keyword lengths should be kept as short as possible, typically 5 or 6 words, for efficiency. The
minimum keyword length should be set at 4, if possible, to exclude very short words that contain less
than four characters.

Commonly occurring special characters should be excluded as keyword delimiters to avoid
unnecessary indexing. For example, it keywording entries in which dates are common {(e.9.
*02/20/80"), the slash character (/) should be exciuded.

If muttiple indexing of hyphenated values is not required in order to locate entries, this feature should
be disabled. This is especially significant for Sl-keys in which hyphens are very prevalent, such as
part numbers {e.g. "123-899-447").

Also, only very common words should be configured for exclusion, since the required overhead when
entries are added increases with the number of excluded words.
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Maintenance

All keyworded Sl-paths and the KWEXCLUDE (exclusion word) Si-path must be reorganized
whenever any changes are made io the file of excluded words.

II?The keyword exclusion file must be present in the same group/account as the database
when Sl-paths are reorganized.
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Generic and partial key retrieval

Functionality

IMAGE will not find an entry unless you specify its key value exactly in fts entirety. - SUPERDEX
permitg a partial key or keyword to be specified, as weil as a generic key containing wildcards.
Application

Probably the most requested capability for IMAGE databases is generic and partiat key access: the
ability to specify only a few significant characters of the key rather than its entire value.

This saves not only time and keystrokes, but locates entries whose exact values are not known or
which cannot be located due to misspellings or other reasons.

Generic key access permits values that malch a specified pattern to be located, useful for selecting
entries with commonally. Partial key access allows for.a variable number of positions to be defined.

Implementation

Generic and partial key retrievals may be performed on any alphanumeric field (data type X or U)
referenced in an Si-path. They may not be performed against numeric fields (datatypes |, J. K, P, R
and Z).

Operation
Partial key access can be performed by three different msthods: |

The first is 10 specify the partial key value appended with an @ as the argument for DBFIND mode 1,
e.g. HEWLE. DBFIND will locate ali entries that maich on the significant characters followed by
anything. (A character other than @ may be designated as the wildcard character when configuring
Sl-paths.) ' :

The second method is to specify up to two {2) @ in the argument, surounded by << »>> for DBFIND
mode 1, e.g. <<B@LRT>>. DBFIND will qualify all entries that contain all three groups of significant
characters in the specified order.

The last method is to specify the value in the argument without an @ but vary the mode based on the
length of the argument. For example, an argument containing the partial key ROLA would dictate
mode 102 or -104 (100 plus the number of words or bytes, respectively, in the value).
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| Generic key retrieval is accomplished by embedding the 2 or # matchcodes in the argument,

The 2 holds the place of any alphanumeric character. For example, the argument L? TTER would
locate "LETTER" and "LITTER"; by appsending an @ (L2TTERG), "LETTERMAN," "LITTERBUG,”
and "LOTTERY” would aiso be localed. (A character other than ? may be designated as the
matchcode when configuring St-paths, or the single-character maichcode may be disabled.)

IThe # holds the place of only numeric characters. The argument AP#J@ would locate "AP2J8A99"
and "AP7JIiT", but not "APYJ97K".

Efficlency

Search arguments that contain one or more ?s or #s in the leftmost character positions of contain an
@ in the first character position are less efficient than those that begin with alphanumeric characters.
Therefore, for bast performance, a substring field should be spacified.
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Approximate match retrieval

Functionality

Netther IMAGE nor SUPERDEX can find an entry thal does not exist, but SUPERDEX c¢an do the
next bast thing: find the nearest matching entry,

Application

Approximate maich retrieval, like partial and generic key retrieval, is useful in circumstances in which
the exact key vaiue is not known. Unlike partial and generic key retrieval, approximate match
retrieval does not require that any entry malching the specified value exist: the nearest matching
entry is always found,

For example, i the value UNITED is input and no matching entry exists, the nearest matching entry
in ascending or descending order, "UNIFIED" or "UNITY."” may be retrieved.

impliementation

The sorted ordering of Si-indices permits approximate match relrieval by using new SUPERDEX
DBFIND modes. If no entry that matches the search criteria exists, the internal Sl-pointer is set in
the B-tree to the nearest qualifying eniry, permitting a program fo start reading entries at any
alphabetic location in either ascending or descending order,

Approximate match retrieval may be performed on any alphanumeric tem (data type X or U}
referenced in an Sk-path.

Operation

Approximate match retrieval is performed by using a DBFIND mode that specifies how many
characters in the argument SUPERDEX should match on, which is typically the length of the value
specified. If no maiching entry exists, the nearest maiching entry is returned,

The mode also dictates whether the internal Sl-pointer in the B-tree shouid be sst before or after the
matching or nearest matching entry, permitting subsequent DBGETs 1o include or exclude that entry.
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For example, an argument containing the value UNITED would dictate mode 103 or -106, both of
which would cause DBFIND to match on the entire value. The mode is calculated as 100 plus the
number of words or bytes {negated if bytes). Using these modes, the Si-pointer woulkd be set before
the matching or nearest matching entry. Subsequent DBGETS in ascending order {(mode 15) would
include any entries baginning with "UNITED," while DBGETs in descending order (mode 16) would
exclude them.

With a mode of 203 or -206 (200 plus the number of words or bytes), the Si-pointer would be set afler
the matching or nearest matching entry, and the “UNITED" entries would now be inciuded with
subsequent DBGETs in mode 16 (descending) but would excluded be included with mode 15
DBGETSs {ascending).
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Greater-than, less-than, and range retrieval

Functionality
In addition to generic and partial-key retrieval, SUPERDEX permits retrievals of entries that are

| greater than or equal to a specified value
W less than or equal 10 a specified vaiue

B not equal to a specified value

N in the range between two values

Application

Grealer-than-or-equal-to and less-than-or-equal-to retrievals are especially uselul for operations
against amounts, such as finding all customers with balances of $1000 or more.

Not-equal-to retrieval is useful for testing for the absence of a value for a particular field, such as all
invoices that are not "PAID.”

Range retrievals may be used against ordered values, and can be used, for example, to find all
customers in a given geographical area by means of a range of zip codes. In addition, pattemn
matching is supported within a range retrieval which is useful, for example, for finding all orders for a
given customer within a dale range where the Sl-key is a concatenation of the dale and customer
number.

implementation

Greater-than-or-equat-to, less-than-or-equal-to, not-equalto, and range retrievals may be performed
against both aiphanumeric and numeric ftems.

B3 Thay operate on any value in any Si-key, including keyworded Si-keys.

Operation

These retrievals are petformed by embedding special operators in the argument Tor DBFIND mode 1
or 10.

Greater-than-or-equal-io retrieval is accomplished by prefixing the argument with the »= operator
{e.g. >=1000), less-than-or-equal-to retrieval uses the <= operator as a prefix, and not-equal-to
retrieval uses the <> operator as a prefix. The <> operator can also appear after another vaiue in
the same argument to exclude records {(e.g. BUPERG@<>SUPERDEX).
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Range retrievals are performed by using the »= and <= operators in combination. For example, a
range search to find all the entries with amounts between 500 and 1000, inclusive, is specified with
the argument >»=500<=1000. Patten maiching may be done within a range by specifying the
pattern, stat poini, and endpoint in the argument, for example, an argument of
272277224433>=890101<=8%1231 against a concatenated key containing date and customer
number would find ali the orders for the customer 4433 placed in 1989,

Entries may be retrieved in ascending or descending sorted order with DBGET modes 5 and 6, which
return snd-of-chain and beginning-of-chain conditions when afl entries have been read.

Greater-than-or-equal-to and less-than-or-equal-o retrievals may altemately be accomplished without
specifying the »= and <= operators and instead using any DBFIND mode and argument foliowed by
DBGETs with new modes 15 and 16, which perform greater-than ascending and less-than
descending retrievals, respectively.
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Grouped retrieval

W‘v.'ircu.u:tecl retriaval is available only in the SUPERDEX Il package.

Functionality

IMAGE can search only one field at a time, SUPERDEX lets you group multiple fields in a dataset
fogether at configuration time, and automatically searches them all at lookup time, thereby handling
them as one fogical field. By default, S1-keys are not grouped.

This grouping technique is automatically imposed on all compound IMAGE items used in Sl-keys,
and generates a separate Sl-index for each subitem value. The result is that every subitem is always
searched automaticaily whenever the item is referenced.

Application
Grouping is useful for logicatly combining multiple fields in a dataset that are functionally identical.

For example, a two-line address may be stored in the fields ADDRESS-1 and ADDRESS-2 with
addresses contained on either or both lines. The two fields may be configured as Sl-keys and
grouped together in an Sh-path called ADDRESS, and both will be searched automatically whenever
ADDRESS is referenced.

Or, if a quick customer lookup mechanism is needed in which either the company name, contact
name, or phone number may be specified in response to a single prompt, the fieilds COMPANY,
CONTACT, and PHONE couid be grouped together under the Si-path name QUICK-LOOKUP.

Implementation

Multiple Sl-keys may be grouped together into a single Si-path as a configuration option in SIMAINT
by appending /G to the Si-path name.

II?MI Sl-keys contained in a group must be of the same data type. i is also required that
each Si-key in the group be configured with the same length, so It is possible that some
Si-keys must be substringed and others padded with spaces. For example, if COMPANY
is X30, CONTACT is X20, and PHONE is X14, thess three fiekis may be grouped together with
any length between 7 and 15 words--with 7 words, the Si-key for both COMPANY and
CONTACT would be truncated; with 15 words, both CONTACT and PHONE woukl be padded
with spaces; or any length in between coukd be chosen,
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In configuring a group, spacify the fongest Sl-key first. 1t will establish the length of the grouped S!-
path, as its iength (or substring length, ¥ specified) is unconditionally applied to subsequently
configured Si-keys belonging to the same group.

we‘:l-lceys that are used as IMAGE master sat search fields should be spacified iast.

Concatenated Si-keys can aiso be grouped, The second through the fourth Si-subkeys are repeated
for each Sl-key in the group. This allows COMPANY and CONTACT to be grouped and to have the
LAST-ACTIVITY-DATE concatenated with both indexes.

Operation

Whenever the group is referenced by its Si-path name in the #em parameter of DBFIND, all Sl-keys
that form the group are unconditionally searched.

Grouped Si-paths are accessed in the same way as non-grouped Si-paths--the only difference is in
the configuration of the Si-path.

There may be some ambiguity in searching by an Sl-key in a grouped Si-path whose item length is
shorter than the group length and which is therefore padded with spaces. For example, if CITY, an
X16, and STATE, an X2, are grouped together with an Sl-key length of 8 words (fo accommodate
CITY), an argumient of CA woulkd find not only ali entries in the state of "CAlifornia” but aiso those in
the cities of "CALABASAS" and "CARLSBAD." To resolve this ambiguity, use DBFIND mode 1 or 10
and pad the argument with enough trailing spaces to cover the full Si-key length.
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Super-grouped retrieval

wSupar-gmuped retrievai is availabie only in the SUPERDEX 1l package.

Functionality

IMAGE can search only a single field in a singie dataset at a time. SUPERDEX lets you group
together a master dataset with one or more of its related detail sets at configuration time, and
automatically searches the configurad fieids in the related detail datasels at lookup time.

The result is that entries in master datasets can bs qualified based on the values in related detail
sels.

Application

Super-grouping is useful for qualifying master entries based on a logical combination of each master
entry and its rejated detail entries, or on just the related detail entries.

For example, a library system may contain the titie of a book in a master dataset, a description of the
book on multiple entries in a related detail set, and the book’s author{s} on one or more entries in
another related detail set. The master set is keyed on book number and pathed to the two related
detail sets on the same item. Together, the master and detail entries of a given book number form a
profile of the book.

A super-grouped Sl-path called BOOK-PROFILE coud be configured based on the book name (from
the master dataset), description (from one detall dataset), and authors {from the other detall dataset),
permitting a book to be qualified by one or more of its characteristics (such as author plus title). The
greatest functionality wouki be achieved by defining the super-grouped Sl-path as keyworded,
permitting any word in the book name, summary, or author--or any combination thereof--to be
specified for retrieval.

It is not required that the master entry iiself be contained in the super-group: it is possible lo define a
super-group in which the detail entries only are used to quality their related master eniries. This
means that a DBFIND against the master dataset can only be qualified by valuas in the detail
dataset.

The super-group in the previous axampie cotild have alternately been defined to consist of only the

descriptions and authors {exciuding the book name). This way, books could be qualified by author
and/or description.
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Implementation

Muttipie St-keys in related datasets may be grouped together into a single Sl-path as a configuration
option in SIMAINT by first defining the Si-path for the master dataset and then referencing this Si-
path {by appending /G tc the Sl-path name) for each detail dataset that should be Included in the

super-group.

if instead defining a super-group that does not include the master entry itself, the Si-path is specified
for the master set using an item from one of the related detail sets (since no item from the master set
Is included in the super-group).

ﬁ,Al! detail sets included in the super-group must be related to the master dataset by an
IMAGE path. Also, the name of the item in each detail dataset that forms the path must
ba the same as the name of the search field In the master dataset.

Geneatenated Sh-keys can also be super-grouped. The second through the fourth Si-subkeys are
repeated for each Si-key in the super-group.

Operation

DBPUT, DBUPDATE, and DBDELETE to all datasets configured in the super-group automaticaily
maintain the Sl-indices.

Supsr-groups may be accessed only via the master dataset--not the related detail sets. So DBFIND
must be called against the master set, referencing the name of the super-group in the item
parameter. DBFIND awutomatically searches all 8i-keys in alt (master and related detall) datasets in
the super-group and gualffies the corresponding master entries based on them.

Only qualifying master entries are returned by SUPERDEX's DBGET--not their related detail entries.
if desired, use standard IMAGE DBGETs (mode 5 or 6) to read the IMAGE chains {0 retrisve the
detail entries related to the qualifying masters.

As ifllusirated, SUPERDEX's DBFIND and DBGET qualify and retrieve only master entries, The
detail entries in the super-group are only used as criteria for qualifying their related master entries.

Maintenance

Whenever the SIMAINT program is used o reorganize or delete any 5i- key contained in the group,
akt Sl-keys in the group are automatically reorganized or deleted. -
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Relational access: multiple criteria retrieval

Wﬁelational access retrieval capability using multiple criteria is available only in the
SUPERDEX Il package.

Functionality
SUPERDEX can search an Sl-path for a combination of multiple search criteria in a single operation.
Retrievais against multiple criteria can be used to locate entries:

B thal meet either criterion (Boolean OR operation)

M that meet both criteria (Boolean AND operation)
B that meet one criterion but not the other (Boolean AND NOT operation)

Application

Often, # is not enough to be able to specify keys in parial or generic format; rather, it is necessary to
locate entries that meet multiple criteria,

Boolean operations provide the most powetful and flexible search capabiiity. Some examples would
be finding all entries in a keyworded Sl-path that contain both of two keywords (AND operation), or
one keyword or the other (OR operation), or one keyword and not the other (AND NOT operation}.

Implementation

Boolean operations may be specified against any Sl-path, regardless of its configuration.

Operation

Boolean operations are accomplished by embedding the appropriate notation in the DBFIND
argument. '

For example, a search for all part descriptions that contain both the words PAPER and CLIP could be
specified with an argument of elther “PAPER AND CLIP: (SQL Notation), " PAPER+CLIP;
(Infix Notation), or [PAPER] [CLIP] & {Reverse Polish Notaticn). To find all invoices that are
unpaid of cancelied, the argument wouki be "UNPD OR CANC;, ~UNPD,CANC;:, o
[UNPD] {CANC] |. Additionally, to find all entries in California and not Los Angeles would be
specified as "CA NOT WLOS ANGELESY;, “CA-YLOS ANGELESY;, or [CA][LOS
ANGELEB]! &.

Values stored in binary may be qualified by specifying the search values in ASCii format.
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For a more complete description of boolean operations, refer to the Qualifving entries with DBFIND
chapter in the Programming section of this manual.

Efficiency

When performing boolean operations using multipie values, It is always recommended for
sfficiency to specify the less common value or values first. For example, an argument of
"JOHN AND BROWN; causes SUPERDEX to select alf the entries thal contain "JOHN" and then
deselect those that do not contain "BROWN", I there are more records with JOHN, it would be
considerably faster and more efficient to specify "BROWN AND JOHN: instead, since far fewer
entries would be seiected in the first lookup.
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Relational access: multiple fields, sets,
and bases

EnFlelatic:crml access rotrieval capability using muitiple fields, sets, and bases is available
only in the SUPERDEX il package.

Functionality

Relational queries may be performed using muliple values across multiple fields, datasets, and
databases using dynamically-joined indices. This provides the power of a relalional database within a
regular IMAGE database.

Application

These features permit entries 1o be located by multiple criteria on multipie fields in a dataset, as well
as using multiple datasets and databases o quality entries.

For example, to find all unpaid invoices in the ORDERS database with amounts greater than $1000
might require testing both the PAID-FLAG and ORDER-TOTAL-AMT fields of the INVOICE-HEADER
dataset.

To find all those invoices only for customers with poor payment history would also require a iookup in

the AVG-DAYS-TO-PAY field in the CUSTOMER dataset. And to attain more complete information
about these customers may require access to entries archived in the ORHIST database.

Implementation
Entries are qualified based on mulliple fields, sets, or bases with muitiple DBFIND calls against any
Sl-paths. No special Sl-path configuration is required.

Operation

Multiple DBFIND calls are performed in succession, with one DBFIND per Si-path with varied bass,
dset, and ffem parameters which specify the database, dataset, and Sl-path to access.

in the preceding example, four DBFINDs would be performed in succession; one against the PAID-
FLAG Si-path in the ORDER-HEADER set in the ORDERS base, another against the ORDER-
TOTAL-AMT Si-path, ancther against the AVG-DAYS-TO-PAY Si-path in the CUSTOMERS set, and
the last against the dataset and Si-path of the same name but in the ORHIST database,
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Custom indexing

Functionality

SUPERDEX indexes each entry based on its configured Sl-paths using the literal value of each S!-
key, as influenced by truncated fields, concatenated Sl-keys, and keyworded Si-paths.

There are circumstances in which this may not be sufficient to propetly index an entry and where
additional inteltigence is required 1o compose the Sl-key.

To address these requirements, SUPERDEX allows entries to be indexed by any value that may be
calcuiated from the data entry.

Application
Some examples of requirements for customized Si-indices are:

data type conversion

reformatting date {a.g. ASCI to Julian)

upshifting

speclalized Sl-key extraction (embedded key)

stripping unneeded characters

facilitating concatenated Sl-keys comprised of more than four Si-subkeys

Impiementation

SUPERDEX provides an exit in the form of a user-written procedure that permits Sl-indices to be
calculated by parsing any vaiues in data entries.

This procedure, named SIUSER, needs to be written by the user and placed in the SL or XL along
with the SUPERDEX intrinsics.

Operation

The SIUSER procedure is called unconditionally with every DBPUTY, DBUPDATE, DBDELETE, and
by the SIMAINT utility, and thereby automatically maintains the generated Sl-indices.

Custom Sl-keys should be handied as ASCI, since soiting is done using the binary or NLS
rapresentation and non-ASCII Si-keys would not sort properly. Fot binary Si-keys, the DBFIND
argument must also be specified in binary format and modes 1nn or 2nn, or modes 1 or 10 with the
full Si-key value, may be used.
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independent indexing

Functionality

Independent indexing describes the use of SUPERDEX to index entries contained in a structure other
than an IMAGE database, such as flat MPE files. This permits SUPERDEX's advanced data
qualification capabilities to be used on dala external {o an IMAGE database.

Application

SUPERDEX’s independent indexing facilty is intended lo index files that supplement an IMAGE
database, atthough an IMAGE database need only exist to house the Sl-dataset in which the Si-
indices are maintained.

For example, a document management system that manages separate word processing files couid
be implemented using independent indexing, with the Sl-index consisting of the article fitle as the SI-
key and the file name as the Sl-extension. This permits an article 1o be looked up by its title, and its
file name returnad 1o the cailing program.

impiementation

Independent indexing is implementad by configuring a standalone B-tree for sach independent 5i-
path using the SIMAINT program. The dataset is left blank, and the Si-path name and Sl-index
length, including the Sl-exiension, are defined.

W\'ﬁth independent indexing, the type and value of the Sl-extension is unknown to
SUPERDEX and must be specified, since the file and data structures are designed by the
user. Typically, a file name or record number Is used as the Si-extension.

Operation

The entities being indexed are added and deleted by some method that is unknown and of no
concern to SUPERDEX.

Sl-indices must be explicitly added and deleted using the new DBPUTIX and DBDELIX intrinsics, for
which both the Sl-key and Sl-extension are specified in the buffer parameter. The database that
contains the Sl-indices is specitied in the base parameter, and the Sl-path in the llem parameter,
The dset paramater is left blank or set 10 200.
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Entries are qualified and retrieved by DBFIND and DBGET. For both, the base parameter specifies
the database that contains the Si-indices, the dsef parameter is left blank or set to 200, and the Si-
path is defined in the item parameter. For DBGET, the § list is used to return the entire Sl-index,
including the Sk-extension.

Indeperddent Sl-indices shouid be handled as ASCH, since sorting is done using the binary or NLS
representation and non-ASCIl Slindices woulkd not sort properly. For binary Sl-indices, the DBFIND
argument must also be specified in binary format and modes thn or 2nn, or modes 1 or 10 with the
full Si-index value, may be used.

Maintenance
Corresporxdence of the Si-indices to the entities they reference is the sole responsibility of application

programs. No method is provided for implicitly manipulating the Shkindices, nor maintaining their
synchronization. '
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section3 Configuration / Establishing

Sl-indices

Overview

This section describes the methods used in configuring SUPERDEX for your databases. This
inciudes establishing the Si-item and Si-dataset(s), defining Sl-paths, and establishing B-frees and

Si-indices.

This section assumes that you have already loaded SUPERDEX on your system, as described in the

separate SUPERD ing instructions.
Chapter 1 Installation
Function describes procedures, including SL creation and modifications to users, groups,

Chapter 2

Function

Chapter 3
Function

Chapter 4

Function

Chapter 5
Function

accounts, programs, job streams, menus, and UDCs,

Configuration overview

provides a brief description of the various configuration options, including simple vs.
concatenated Sl-keys, handiing of compound IMAGE ftems, 8i-path names, 8l-key
iengths, and various restrictions.

Excluding words from keywording
reviews the process of axcluding words from keywording and shows how to create
the KWEXCLUD file and configure exciusion words.

Customizing default characters

Hlustrates customizing defauit characters to oplionally redefine the characters used to
represent the wildeard and matcheode, 1o disable muitiple indexing of hyphenated
values for keywoerded Sl-paths, and to exclude certain special characters from baing
recognized as keyword delimiters.

Configuring SUPERDEX using SIMAINT

describes tha methods of configuring SUPERDEX using SIMAINT and discusses
program operation, access reguirements, and inpid rules. It then gives examples of
how to define various simple and concatenated Sl-paths for keywording, grouping,
and other functions, as weil as custom and independent Si-paths.

Options for maintaining Sl-paths are not discussed in this section--refer to the Maintenance and
utilities section for information,




Installation

Once the SUPERDEX installation tape has been icaded, as described in the separate SUPERDEX
loading instructions, several steps are necessary for completing the SUPERDEX instaliation.

Some of these sieps are one-time operations, while others are required for future creation of users,
accounts, programs, etc. The installation procedures may include:

creating SUPERDEX SL(s) or XL(s)

creating a group for utiity programs

adding capabilitias fo accolnts and groups
adding capabiiities 1o users

adding capabilities and stack space 1o programs
changing menus, UDCs, and job streams
expanding sysiem {ables

Creating SUPERDEX SL or XL

The SUPERDEX SL is SLPUB.SUPERDEX; the XL ({for Spectrum MPEL/XL syslems) is
XL.PUB.SUPERDEX. Copy the SL or XL inle the PUB group of every accouni that contfains
programs which will use SUPERDEX.

if SL.PUB.youracc! already exislts, add the SUPERDEX segments info # from the file
SIUSL.PUB.SUPERDEX:

1 SEGMENTER

-EL  yoursi

-U8L SIVSL.PUR.SUPERDEX
~ADDEL BIPROCD

-ADDSL SIPROCL

=ADDEL SIPROCZ

~ADDEL SIPROC3

-ADDEL BIPROC4

~BEXIT

If XL.PUB.youracct already exists, add the SUPERDEX modules into it from the file
XL.PUB.SUPERDEX:

:LINKEDIT

~XL  yourxi

-COPYXL; XL.PUB.SUFERDEX
-BXIT
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The SUPERDEX SL or XL may alternately reside in a group SL or XL {in a group other than PUB).
Copy the SL or XL into the group in which the programs reside, or add the segments or modules into
an existing Sl or XL as shown above.

= i using BASIC/3000, please call Bradmark Technologies for instructions. i using Business
Basic, refer {o the supplermentary documentation for the Business Basig Inferface.

If you don't want to run your programs via an SL or XL, the SUPERDEX procedures may alternately
be included in program files during the PREP or the LINK.

Creating a group for utility programs

Copy the utiliies (QUERY, DICTDBL., etc.) and other programs (TRANSACT, efc.) you use for
database transactions into a group in an account containing the SUPERDEX SL or XL {not
PUB.SYS). The recommended method is to create a new SUPERDEX group in the SYS accournt,
copy the tililies into #t, and run them with ; LIB=G. You may want to rename or lockword the
copies of the utilities that remain in PUB.SYS {o prevent accidental use which could result in a loss of
synchronization between the Si-indices and entries.

Adding capabilities to accounts and groups

SUPERDEX unconditionally requires DS capability, and optionally MR capability; DS capability is not
required under MPE/XL for groups/accounts that contain only Native Mode programs. MR capability
is required for programs that have SUPERDEX automatically lock its internal dataset(s}--refer {o the
discussion in the Locking chapter of the Programming section {o determine if MR capability is
necessary for your Instaliation,

it required, add DS and optionally MR capabilities 1o groups and accounts in which programs that
access SUPERDEXed dalabases reside:

:RLTACCT account; CRP=current capabilities, ps, MR
:ALTGROUP group; CAP=current capabilities, DS, MR

ﬁzAH programs, except those in Native Mode, that access the SUPERDEX SL.--even those which
do not utilize SUPERDEX capabilities—-require DS capability.

Adding capabilities to users
Programmers who will :PREP source programs which use SUPERDEX will need DS and optionally

MR capabilities added to their users, unless they are :LINKing only Native Mode programs under
MPE/XL, which do not require DS capability:

tALTUSER userid; CapP=current capabiliiies, D8, MR
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Adding capabillities to programs

Programs that use SUPERDEX, including utility programs like QUERY, must also have DS and MR
capabilities. Several methods are available:

B use ALTPROG.PUB.SUPERDEX

B i you have VESOFT's MPEX/3000 utilty, use the ALTFILE command (e.g. ALTFILE
Q.@.account (CODE=MPROGH)}; CAP=+DS,+MR )

W re-:PREP with CAP=current capabilities, DB , MR

Adding stack space to programs

All SUPERDEX procedures automatically extend a program’s stack by up to two Kwords for indexed
access and one or more additional Kwords for relational access (if performed), so programs which
run short of stack may abort with a STACK OVERFLOW. For programs in which this oceurs,
increase the program's MAXDATA using one of the methods below. If the MAXDATA is already at its
upper mit, run the program ;NOCB:

B use ALTPROG.PUB.SUPERDEX

B use MPEX/3000 ALTFILE command (e.g. ALTFILE program; MAXDATA=(current
maxdata + 2048))

B ro-:PREP with MAXDATA=(current maxdata + 2048)

Changing menus, UDCs, and job streams
All application and ulility programs that use SUPERDEX capabilties must be run with ;LIB=P or

LiB=G, depending on whether the SUPERDEX SL or XL are in an account or group SL or XL,
respectively:

:RUN program; LIB=P

Native Mode programs on MPE/XL may aiternately be run by:

:RUN program; XL="XL.PUB.SUPERDEX"

All menus, UDCs, job streams, and other facilities that run these programs must be changed, and
users who run programs explicitly from MPE must be instrucied to include ;LIB=P or ;LIB=G on the
‘RUN command.
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Expanding system tables

On MPE/V systems, the LOADPROC intrinsic called by SUPERDEX utilizes entries in two system
tables, which may require expansion. The tables are:

B LCADER SEGMENT TABLE
W SWAP TABLE

Additionally on MPE/V systems, SUPERDEX creates one or more Extra Data Segments (XDS),
which may require thal the system's vitual memory allocation be increased.

= Refer to HP's System Operation and Hes D agement Refer
information about these tables and how to change lhem
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Configuration overview

Defining Sl-keys and Sl-paths

Si-paths are defined in the SIMAINT program, which initially creates the B-tree structures and
optionally the Sl-item and Sl-dataset(s).

The SIMAINT program may need to know any of the following, which are discussed in detall on the
following pages:

B whether a separate DBOPEN should be done for each database through which to perform all
locking and unlocking of indices

whether to maintain the Sl-indices in the base with the data entries or in a separate base
the dataset to which each Si-path is related

the Si-dataset that contains the Sl-indices for a dataset's Si-paths

the name of each Sl-path

the field or fields that form each Si-key and their lengths

whether each Sl-path is keyworded, grouped, both, or neither

whether to index entries that contain blank values in the first Sl-subkey, for each Sl-path
the keyword length, for each keyworded Sl-path

the minimum number of characters per keyword, for each keyworded Sl-path

the average number of significant words that will be contained in the Si-key, for each
keyworded Si-path

the keyword exclusion length, for all keyworded Sl-paths

the Si-key length, for sach custom Si-path

the Sl-index length, for each independent Si-path

up o four special characters to optionally exclude as keyword delimiters

an optional replacement character for the @ wildcard/terminator

an optional replacement character for the 7 matchecode operator

an optional replacement character for the # matchcode operator

whether 1o disable multiple indexing of hyphenated vaiues for keyworded Si-paths

Separate DBOPEN for locking

SUPERDEX is capable of implicitly locking the appropriale Si-dataset whenever a DBPUT,
DBUPDATE, or DBDELETE is performed. Because IMAGE has no selective unlock facility, the lock
on the Sl-dataset is held until the program calls DBUNLOCK. This could impede throughput with
muitiple users.

For this reason, SUPERDEX may be configured to DBOPEN a database twice for each process and
perform its Si-dataset locks via the second DBOPEN. It is then able to unlock the Si-dataset via that
open rather than watlting for the program to call DBUNLOCK.

To configure SUPERDEX to perform a separate DBOPEN for locking, append /2 to the database
name.
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Separate database for Sl-indices

By default, SUPERDEX's B-tree structures reside in the Sl-dataset(s) in the same database as the
data entries that they index. However, it is possible o alternately locate the Sl-indices in a separate
database, referred {0 as an Shindex base. In either case, the Si-definitions must reside in the root
Sl-dataset in the same database as the data entries (the primary base).

The main advantage to keeping the Sl-indices in a separate database is that fewer log records are
writlen for bases enabled for jogging. Because SUPERDEX uses IMAGE intrinsics for maintaining its
Sl-indices, additional log records are generated, causing log files to fill more quickly. This situation
becomes even more apparent with multiple indexing (multiple Sk-indices for a single data entry), as
required for keywording. By locating the Sk-indices in & separate base, no additional logging activity
is generated for the primary base.

Logging may be selectively enabled or disabled for the Sl-index base. in either case, I Is always
possibie to recover the Sl-indices. f logging is enabled, logging recovery may be used in the event
of a faillure. If disabled, the inconsistent Sl-paths may be re-indexed as necessary by reorganization
using the SIMAINT utility program.

With this option, the root Sl-dataset and Si-item reside in the primary database and contain only the
Si-definitions. All Si-indices reside in one or more Sl-datasets in the separate Sl-index base,

This feature may be used selectively for sach database. First, creale the 8l-index base in the same
group and account as the primary base, and assign #t the same name as the primary base but with
the last two characters Sl. If the primary base name is 4 characters or Jess, append I 1o the base
name; if 5 or 6 characters, replace the last ope or two characiers with Sl. For example, the Sk-index
base for the OEDB base would be OEDBS!, and for CUSTDB would be CUSTSI.

The Sl-index base may contain additional tems and datasets in addition to the Sl-dataset(s}). The
first Sl-dataset must be named SI1, with additional Sl-datasets named 812 - §I7. Each Sl-dataset
must have the same block size and blocking factor as the roct Sl-dataset in the primary base.,

wRefer to the jnterpal structures appendix for more information about the required
characteristics of the SkIndex base.

Once the Si-item and root Si-dataset have been added to the primary base and the Sl-index base
has been created, proceed to configure the Si-paths using SIMAINT, and append /3 1o the database
name,

is feature an e separate or locking feature (configur y /2) ars

B 1his + d th DBOPEN for locking f (configured by /2)
mutually exclusive, since all locking against the Sl-index base is always done
independentiy—via a separate DBOPEN against sach base.
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Naming Si-paths

The name of the Sl-path is important because # is later used in the #em parameter of SUPERDEX's
DBFIND intrinsic. Also, it may not contain a forward slash (/) unless the Si-path name s identical to
an ifetm name that contains a forward slash.

The Sl-path name must be unigue within a dataset but multiple dataseis may contain Sl-paths of the
same name, unless the Si-path is for a super-group, in which case the Sl-path name must be unique
within the database, it is recommended that the Si-path name not be the same as the item name
that forms the Si-key or any other item, since this can cause programs that are attempting IMAGE
access via the IMAGE path 1o instead perform SUPERDEX access via the Sl-path. This may,
however, be desirable, as explained below.

It an Si-paih refated {o a dalaset is given the same name as an existing tem used as an IMAGE
search field in the same dataset, the Si-path is used instead of the IMAGE path. If the entry cannot
be found using the Sl-path, the IMAGE path is used instead. I both fail, condition word 17 ("NO
ENTRY") is returned. This is useful for replacing automatic master sets with Si-paths: just name the
St-path the same name as the search field in the defall datasel and programs do not require
modification.

ﬁhF!eplac::ing an automatic master dataset with one or more Sl-paths causes additional log
records to ba written for databases enabled for logging.

If, however, you would like {o access entries allernately by an Si-path and by an IMAGE path, assign
a name other than the tem name to the Sl-path.

Simple vs. concatenated Si-keys and their lengths

An Sl-key can be simple {a single field) or concaienated (a combination of fields}, The latter is useful
for both ssarching and sorting by extended criteria.

A concatenated Sl-Key for a detail set may consist of up to four fields. For a master set, the search
field and up to two additional fields may be defined. If more than four fields are required in a
concatenated Sl-key and the desired fieids are contiguous, they may be included and thersby exceed
the four field limit. If the search field is included as an Sl-subkey in a concatenated Si-key for a
master set, it must be defined last.

For a simple Si-key or for each Sl-subkey in a concatenated Si-key, each alphanumeric item that
exceeds one word may be included in full, or its length may be shortened (and can start in any
pesition}. This is referred to as a substring Si-key or substring Si-subkey. The sxception is master
dataset search fields used in 8l-keys, which may not be substring.

ﬁ:.\)‘\."h«':m performing relational access against mulliple datasets, it is required thal a common Eem
{called an SIink) from each dalaset be included in an Si-key for each daiaset, except for
master datasets in which the common #tem is the search field. The recommended method for
implementing this is to include the common lem as an Si-subkey in a concatenated Sl-key.
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Compound items

Compound IMAGE fterns may be used in simple Si-keys or as the first Sl-subkey in concatenated Si-
keys, including compound items with subiterns of odd-byte lengths. SUPERDEX automatically treats
compound flems as grouped Si-keys and generates a separate Si-index for each subitem value, the
result being that every subitemn is always searched automatically,

For concatenated Si-keys that include compound IMAGE items, an Sl-index is automatically
generated for each subitem value, with the values of the other St-subkeys in the Si-key repeated in
each Si-index. For example, for an Skkey that consists of the compound item ORDER-COMMENTS
{a 5X72) and the regular item ORDER-NUMBER (an X12) five Sl-indices would be created with each
one containing a different ORDER-COMMENT vaiue but the same ORDER-NUMBER.

Keyworded Sl-paths

Any alphanumeric (data type U or X} Sl-key, either simple or concatenaled, may be defined as
Keyworded. For concatenated Sk-keys, only the first Si-subkey is keyworded.

Keyworded Sl-paths are configured in SIMAINT by appending /K to the Sl-path name. Three
attributes must be specified for each keyworded Si-path:

M maximum length of each keyword
B minimum number of characters per keyword
W average number of keywords in the field for each entry

The keyword length determines the maximum number of characters to include in the Sl-key, which is
independent of the length of the field. For indexing purposes, words that are fonger than the keyword
length are truncated; those that are shotter are padded with spaces. For example, with a keyword
length of 5 words, the first 10 characters of each word would be included, sc for the word
"MANUFACTURING,” only "WANUFACTUR" would be included in the Si-key.

wi‘{ is desirable for efficiency to keep the koeyword length as short as possible and not to
excead a keyword iength of 6 words (12 characters), Substring keywords can still be retrieved
using the full keyword as the search argument, but other entries may also be returned; for exampie,
MANUFACTURING would qualify entries with the value "MANUFACTURER" because only 10
characters are stored in the Si-index and the argument length is substringed to 10 characters.

The minimum number of characters per keyword determines the minimum number of characters that
a word must contain in order to qualify for keywording. For example, the word "ASK" would be
inciuded in keywording with a minimum keyword length of 1, 2, or 3 but excluded with a length of 4,
The minimum keyword length may be between 1 and 4, with 1 effectively meaning that all words are
inciuded in keywording. This value should be set 1o 4 wherever possible for efficiency.

The average number of keywords refers 1o the average number of significant keywords that would be
contained in this field, between 1 and 16. Fer example, "ACME MANUFACTURING PARTS®
contains threa keywords. The value of this parameter is used fo reserve sufficient internal space, so
fractional averages must be rounded up, and it is better 1o estimate high instead of low if in doubt; for
example, f an average of 2.5 words are contained in the field, specify a value of 3. If requirements
change at a later time, the average number of indices may be changed by reorganizing the 8l-path--a
new value may be specified at that time,
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To eliminate common words from keywording, an exclusion list may be defined, which restricts the
keyword entries to only relevant words. Exclusion words are specified in a disk file using any editor
and uploaded into a special standaione Si-path called KWEXCLUDE. You must define a keyword
length for this Si-path, which is applied against ali the keyworded Si-paths in the database. The
keyword length may be redefined at a later lime if required.

Grouped Si-paths

Multiple Si-keys related to a given dataset may be grouped together as a single Sl-path, with the
following restrictions:

B cach Si-key in the group must be of the same data type
M each Si-key in the group must internally have the same length, which is assigned for the first
configured Sl-key in the group and inherited by subsequently-configured Sl-keys

For concatenated Sl-keys in a group:

MW the second - rth Sl-subkeys are attomatically and unconditionally imposed on all Si-paths in
the group

B the tirst Sl-subkey of every 8i-key in the group must be of the same data type

W the first Sl-subkey of each Si-key must be assigned the same length

Because each Si-key in a group must be of the sams length, it is possible that the lengths of some
Sl-keys must be truncated and others padded with spaces. For example, f COMPANY is X30,
CONTACT is X20, and PHONE is X14, these three ficlds may be grouped together with any length
betwesen 7 and 15 words—-with 7 words, the Shkkey for both COMPANY and CONTACT will be
truncated; with 15 words, both CONTACT and PHONE would be padded with spaces; or any length
in between could be chosen.

Si-paths are grouped togsther as a configuration option in SIMAINT by appending /¢ to each Si-path
name except the first. The length and second - nth Si-subkeys of the first Si-path defined are
unconditionally applied to subsequent St-paths belonging o the same group, so define the Si-path
that contains the desired Sl-subkeys and longest Sl-key first. If one of the Si-keys in a group for a
master dataset is the IMAGE search field, define it last,

Super-grouped Si-paths

A masler set and one of more related detail sets--related by IMAGE paths-may ba super-grouped
together as a single 8i-path, with the following restriction:

B the item name of the search field used to form the IMAGE path must be the same
For concatenated Sl-keys in a super-group:
B the second - nth Si-subkeys are automatically and unconditionally imposed on all Sl-paths in
the super-group

M the first Si-subkey of every Sl-key in the super-group must be of the same data type
B the first Si-subkey of each Sl-key must be assigned the same fength
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it is not required that a field in the master set be configured as an Si-key: # is possible to configure
only Si-keys in ihe detail sets o be used to qualify entries in the related master set. In this case, use
the ficld in the detail set when configuring the master path. This will be used to define the length and

type of path.

Sl-paths are super-grouped together as a configuration option in SIMAINT by appending /¢ to each
Sl-path name except the Sl-path related fo the master set. The length and second - nth Sl-subkeys
of the first Sl-path defined are unconditionally applied to subsequent Sl-paths beionging to the same
super-group.

Custom Sl-paths

Custom indexing (maintained by the SIUSER procedure} is implemented by defining an Si-path of an
arbitrary name for each custom index. Although the dataset is defined, along with the Sl-path, no
items are specified, since the Shindices do not directly reference any lems. The Sl-key length,
exciuding the Sl-extension, is defined, as well as the average number of Sl-indices per entry.

independent Si-paths

Independent indexing is implemenied by configuring a standalone B-tree for each independent Si-
path. The dataset is left blank, and the Si-path name and 8i-index length, including the extension,
are defined.

Blank Sl-keys

By default, SUPERDEX will not generate any Sl-indices for any entry that contains a blank Si-key
value. For a concatenated Si-key, it will not generate any Si-indices for an entry whose first Si-
subkey is blank.

This is done for efficiency and disk savings, but differs from IMAGE's method of creating a "null”
chain of alt blank keys. To override SUPERDEX's defaulf and cause Si-indices to be generated for
entries with blank Sl-keys, append /B 1o the Sl-path name.

Summary of restrictions

Most configuration options may be used in combination against ail data tems, although some
restrictions exist. This summarizes the aforementioned restrictions:

B only alphanumeric tems (data types U and X) may be keyworded

B keywording functions only for the first Si-subkey in a concatenated Si-key

B substring fieids may only be defined for alphanumeric flems {dala types U and X) whose
lengths exceed one word. Master set search fields and numeric ems are always
represented in full and may not be truncated '

alt Si-keys in a group must be of the same data type

all Sl-keys in a group must be assigned the same length (alphanumeric fields may be
truncaled or padded with spaces)

if a grouped Si-path for a master dataset contains the IMAGE master search field, t must be
configured last

concatenated Sl-keys may contain a compound tem as the first Si-subkey only
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Excluding words from keywording

Definition and Purpose

To minimize disk utilization, SUPERDEX permits common wortds to be excluded from keywording.
These exclusion words are user-specified and apply to all keyworded Si-paths in a database.

Alf the words that SUPERDEX should exclude from Keywording for a database are entered infe a file
named KWEXCLUD and then transferred into the special Independent Si-path KWEXCLUDE by the
SIMAINT program.

Just as each keyworded Slpath has an associated keyword length that determines how many
characters of each keyword are recognized for indexing, the KWEXCLUDE Sl-path also has an
associated keyword Jength which is applied against each word in the exclusion file. Because the
axclusion words are compared against all keyworded Si-paths, and hecause each keyworded Sl-path
may have a different keyword length, it is important to assure that the excluded words will work
effectively for each Si-path. This means that only as many characlers as are defined by the keyword
length are matched on; therefore, it is recommended that the shorfest keyword iength configured for
any Sl-path in the database be used as the keyword length for the KWEXCLUDE path.

Exclusion words are entered into a file named KWEXCLUD which must be located in the
groupfaccount in which the corresponding database resides. Multiple KWEXCLUD files may be
used, one per database. [f multiple databases reside in the same group/account and require different
KWEXCLUD files, create addilional files under different names and reference them with :FILE
equations, for exampie:

tFILE KWEXCLUD=QEDBKW.DEMO.SUPERDEX

Example
Exclusion words may be entered in any editor that creates a plain ASCHi file, one per line, and must

be in upper case, as shown in the following example. {In this example, EDIT/3000 is used, but any
editor that produces a standard ASCH file may be used.)
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sERITOR
HP32201A.07.17 EDIT/3000
{C) Hewlett-Packard CO. 1985
Y

i ING
INRCORPORATED
CORP
CORPORATION
LIVIZEYION
ASgoT
ASEOCIATES
F
/K RWEXCLTD
/BXIT

O =1 & LT s ke B

END OF SUBSYSTEM

For this example, the keyword length thal wiil be imposed on the KWEXCLUDE Sl-path (when it is
defined in SIMAINT) is 4 words (8 characters). The words on line 2 and 4 exceed this length, so they
will be truncated. The shorter words on lines 1, 3, and 6 will be padded with spaces, which are
ignored for comparison.

Once the KWEXCLUD file has been crealed, it is necessary to define the KWEXCLUDE Sl-path
using the SIMAINT program, as described in the following chapler. Although this file may be created
and modified at any time, it is recommended that it be created in its entirety before configuring any
keyworded Sl-paths because any changes to the file require that the KWEXCLUDE path and all
keyworded Si-paths be recrganized.

Default File
The KWEXCLUD.DEMO.SUPERDEX file is a default file containing common words 1o be excluded.

Except in very special cases, i is recommended that this file be used in databases with keyworded
Si-paths to reduce the amount of D. For example:

1 F¥ILE KWEXCLUD=RWEXCLUD.DEMO. SUPERDEX
+RUN SIMRINT.PUB.SUPERDEX,LIST

SIMAINT VERSION 3.1(06DECS1) COPYRIGHT DR. MATT / IARG (1988,1991)

DATABASE >0EDB
DATASETYT > space + return
SI-PATH > EWEXCLUDE
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Customizing default characters

SUPERDEX recognizes a few special characters that influence the operation of various intrinsics,
Because of unique characteristics that your data may have, SUPERDEX allows you to redefine these
characters to suit your individual requiremants.

For DBFIND, SUPERDEX reserves the following special characters as conditional operators:

B @ as widcard and terminator
B ? as alphanumeric matchcode
B # as numeric maichcode

For DBPUT, DBUPDATE, DBDELETE, and SIMAINT indexing on keyworded Si-paths, the following
special characters are reserved:

W =2l special characters as keyword delimiters
B - as a keyword delimifer which results in muttiple indexing of hyphenated values

So, if your system contains data values that include 2s or #s as literal characters, it would be
restrictive to use the default ? or ¢ character as a single-character matchcode; therefore, the
matchcode operator could be redefined to some other character not commonly found in your data
vajues (such as %).

en ass:gmng replacement characters for @, #, and 2, s important to choose

=¥y, igni | t characters for @, #, and 7, it Is important to ch
characters other than those aiready treated specially by DBFIND as relational or Boolean
operators (documentad under DEFIND in the Infrinsics section in this manual}.

Another circumstance in which default characters should be redefined iz in recognizing keyword
delimiters for keyworded Sl-paths. By defaull, spaces and ali special characters are treated as
keyword delimiters, and & may be desirable to rastrict which special characters are recognized. For
example, values that include fractions ("1/2") or dates ("01/30/90") suggest that / should be axciuded
as a keyword delimiter; otherwise "“1/2" would be indexed as "1" and "2."

Additionally, because hyphenated values are by defaull indexed multiple times ("01-30-80" is indexed
as "01-30," "30-90," and “90"} it may be desirable o disable this feature and instead treat hyphens (=
) as regular keyword delimiters (resulting in "01," 30" and "90"). Or, # may be best to disable
hyphens as keyword delimiters altogether,

To redefine default characters, include a customization string of up to eight characters which defines
the desired defaulis as an INFO parameter when running the SIMAINT program {described later).

The wildcardtterminator, alphanumeric matchcode, numeric matchcode, and up to four exciuded
keyword delimiters can all be included in the cusiomization string.

The custorization string specified when running SIMAINT affects ail 8l-paths in the database.
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@Once specified, the customization string is written into the internal Sl-definitions for the
database and need not be specified again. {f the default characters need to be changed at &
later time, run SIMAINT with a new customization string; if keyword delimiters are changed, aiso
reorganize all keyworded Sl-paths.

To preserve the dsfaull values for wildcard and matchcode operators (@, #, and 2) it is
necessary to specify them explicitly in the customization string.

The eight characters (bytes) in the cusiomization siring are represented as foliows:

byte: description

wildcard and terminator characler

alphanumeric matchcode, blank disables this feature

numeric matcheode; blank disables this feature

= if multi-indexing on hyphen, blank 1o treat hyphen as reqular delimiter
special character to be treated as Iiteral rather than keyword delimiter
same

same

$ame

O~ bWk =

Far example, running SIMAINT with the customization string shown:

+RUN SIMAINT.PUB.SUFERDEX;INFO="%*% [f:..*®

would result in the following: % is recognized (in place of @) as the wiidcard and terminator character,
© (instead of ?) is the single-character maichcode, # replaces # as the single-numeric matchcode,
no multi-indexing is performed for hyphenated values, and /, ¢, —, and . ars not treated as keyword
delimiters but rather as regular {iteral characiers.

To display the configured customization string, run SIMAINT with the LIST entry point as shown:

:RUN SIMAINT.PUB.SUPERDEX, LIST
SIMAINT VERSION 3.1 (06DECSI>COPYRIGHT DR. MATT / IABG (198E,19%1)
CATABASE »>0EDE

CUSTOMIZATION STRING: %% /i-.
THE FOLLOWING SI-PATHS ARD ITEMS ARE DEFINED:
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Configuring SUPERDEX using SIMAINT

The SIMAINT program automatically establishes the B-free structures and Sl-indices for all Sl-paths
when they are created. [t adds the Si-tem and Sl-dataset(s) for TurboiMAGE and TurbolMAGE/XL
databases, unless a separate Si-index base is used, For non-Turbo bases, use DBGENERAL, or
DBUNLOAD/DBLOAD to establish the Si-dataset(s) and Sl-item. For separate Sl-index bases, use
the DBSCHEMA and DBUTIL utilities to create the Sl-index base, or use the SIBASE utility program
{see Seclion 6.

{SIMAINT is also used for deleting, reorganizing, and performing other mainfenance functions on
existing Sl-paths, Options for existing Si-paths are not discussed in this section but in the
Maintenance and utilities section, which also includes a table describing the various operations that
may reguire Sl-path maintenance.}

Creating Si-item and Si-dataset(s)

The Si-tem and Si-dataset(s) that are used for storing SUPERDEX's B-trees may be created by one
of two methods:

B by SIMAINT.PUB.SUPERDEX, which creates them automatically
B by conventional means, such as DBGENERAL, or DBUNLOAD/DBLOAD

The preferred method is to use SIMAINT, since it easier and automatic. After creating the Si-tem
and Sl.datasel(s) based on the S|-path configuration, SIMAINT proceeds to create the required Si-
defintions and Si-indices; however, the following requirements must be met in order o use
SIMAINT.PUB to create the Sl-iltem and Sl-dataset{s):

M the system must be running TurboIMAGE or TurboIMAGE/XL {not IMAGE)

B 2il dataset block sizes must be even multiples of 128 words {(e.g. 128, 256, 384, 512), which
is normally the case

B the Sl-indices must reside in the same dalabase as the data entries (not in a2 separate Si-
index base)

if the above conditions are not satisfied, instead run SIMAINT.NOPRIV which {based on the Sl-path
configuration) displays the characteristics of the Sl-item and required capacities for the Sl-dataset(s)
but does not generate the Si-definitions or Sl-indices. Use this information to manually craate the Si-
item and Si-dataset(s), referring to the [nlermal structures appendix for more information. Then,
stream the job created by SIMAINT.PUB,SCHEMA to configure the Sl-paths, and the Sl-definitions
and Si-indices wili be generated.
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Operation

The SIMAINT program is prompi-driven, and includes an on-line help faciiity that displays dataseis
and the tems they contain. SIMAINT operates in three discrete phases, which are automatically
invoked in succession:

M dialog phase:; all configuration information is specified
8 extension phase: the Sl-item and Si-dataset(s) are added, as necessary
W indexing phase: all Sl-indices are generated

This permits all configuration information o be specified up front in the dialog phase and for the
program to be left unatiended during extension and indexing.

Access requirements
Before running SIMAINT, make sure:

M you have sxciusive access 1o the database
B you are logged on as the database creator
B you ars logged into the group and account in which the database resides

it is also recommended for petformance reasons that you:

B disable ILR
M disable logging
B do not run SIMAINT with ;LIB=G or ;LIB=P

Input ruies
These rules govern SIMAINT input:

alt input may be in upper- or lower-case

? dispiays structural help {sets and items)

\ flushes all activity for-a given level and returns to the previous level

space relurns to the previous level in the hierarchy while retaining the aclivity in a level

all lengths--with the exception of minimum keyword length, average number of characters per
keyword and offset in byfes, which are always specified in bytes--are reporied and specified
in words if a positive value, and bytes if a negative value. 1t is necessary 1o convert for
alphanumeric {data types U and X) items (e.g. X20 = 20 bytes or 10 words).

Dialog phase

SIMAINT dialog is structured in a hisrarchical fashion whereby you are led down through various
levels until all required information has been supplied, and then automatically returned to the previous
level. The levels in the higrarchy are:

DATABASE >
DATASET >
SI-PATH >
ITEM n >
EI-gubkey prompts
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This organization encourages a legical ordering in configuring SUPERDEX for multiple datasets and
gems, assures that all required information is specified, and permits an easy and consistent method
for canceling and reentaring input for any level in the hisrarchy.

SIEXTLEN JCW for special concatenated Si-keys

A concatenated Si-key can normalfly contain no more than four fields as Si-subkeys. it is possible,
however, to create a concatenated Si-key with more than four Si-subkeys, provided that the
additional fields are contiguous in the dataset. if they are, it is possible to define a length for any S!-
subkey that exceeds the field iength, and the additional fields or truncated fields that follow are
included in the Si-key, based on the length specified.

If you need to utilize this feature, it is necessary to set a special JCW named SIEXTLEN to 1 before
invoking SIMAINT.

:SETICW STIEXTLEN=1

Invoking SIMAINT
To invoke SIMAINT for TurbolMAGE and TurbolMAGESX{. databases:

tRUN SIMAINT.FPUB.SUPERDEX

SIMAINT VERSION 3.1{06DECS1) COPYRIGHT DR. MATT / IABG (198%,1881)

naaEil!v!.‘ki!\l“ﬁ' is run with neither ;LiB=G nor ;L1B=P.

For IMAGE databases, as well as databases with block sizes that are not even multiples of 128
words (128, 256, 384, 512, elc)) instead : RUN SIMAINT.NOPRIV.SUPERDEX after creating
the Si-datasetl(s) and Sl-item, refer io the /nfernaf siructure appendix for more information.

Defining database

SIMAINT can be run against databases that have never been configured for SUPERDEX as well as
those that already contain Si-paths.

The OEDB database in these examples contains no Shpaths. Because the version of SIMAINT
being run is SIMAINT.PUB, a message is displayed that the Sl-delaii dataset(s) will be added
attomatically:

DATABASE >QEDR

DATABASE HAS NOT BEEN INITIALIZED FOR SUPERDEX

AFTER THE DIALOG PHASE THE PROGRAM WILL GO INTO PRIVILEGED MODE TO ADD THE 5I-
DATASET{S) TQ THE DATABASE
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Defining number of DBOPENS

in this example, the database is being configured for SUPERDEX to perform a second DBOPEN
through which ali locking of the Si-dataset(s) will be performed:

DATARASE »CEDB/2

mﬂ/ 2 appended to the dalabase name means that a second DBOPEN shouid be performed. i,
instead, only a single DBOPEN should be done, with ali locking done via that DBOPEN, either
nothing or /1 should be appended. The specified suffix is automatically retained for all
subsequent configuration against the database. Either suffix may also be declared for an
already-configured database, and SUPERDEX will override the old specification.

Defining that a separate Si-index base is used
in this example, the database being configured for SUPERDEX will contain the root Si-dataset but

not the Sl-datasei(s) that hoid the Slindices, rather, they will be maintained in a separate Si-index
database:

DATARBASE »QHEDB/3

ﬁ/ 3 appended to the database name means that SUPERDEX should maintain its Sl-indices ina
separate Sl-index base, which must already exist. The suffix is automatically retained for all
subsequent configuration and may not be overridden.

The /3 option and the /2 option may not be used together-they are mutually exclusive.

Defining datasets

SIMAINT can be run against datasats that already have related Si-paths as weli as those that do not.
if a dataset already contains Si-paths, they are displayed.

Enter the name of 2 manual master or detail dataset in the current database, optichally foliowed by
one of the following suffixes:

/n  Sh-dataset to contain the Sl-indices for all dataset's Si-paths, where n1is the number of the
Sl-dataset between { and 7

/D Delete all dataset’s related Sl-paths {refer to Maintenance and utilities section)

/R Reorganize all dataset's related Si-paths {refer to Maintanance and uilifies section)

in the following example, no suffix was specified, therefore all indices for Sl-paths related ¢ the
PRFD dataset wilt reside in the root Si-dataset:

DATASET >FRPD
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Once all datasets have been defined, hit RETURN at the DATABSET prompt. This indicates to
SIMAINT that you are done defining Sl-paths, and causes it to proceed to the extension stage.

@:Onca an Si-dataset has been selected for a dataset, all indices for that dataset must

romain in the same Si-dataset. Different Sl-paths for the same datasst cannot be placed
in different Si-datasets.

Defining associated Si-datasets

in this example, all the Sl-indices for all Sl-paths related io the CUST dalaset will be built in the Si-
datasel named SI1:

DATASET »CUST/1

Up to eight Si-datasets (including the root Si-dataset) may be configured for any database. Muitiple
Sl-datasels are useful for optimizing concurrent access and necessary for large databases in which
an Sl-datase! may outgrow the maximum file size allowed by the MPE operating system (about 2
million sectors for MPE/V and 8 miflion sectors for MPE/XL). Valid Sl-dataset suffixes are /1
through /7. In assigning suffixes, do not skip any numbers.

The suffix is automatically retained for all subsequent configuration against the dataset, and may only
be changed by delsting and re-adding ali the Si-paths related to the dataset. Likewise, if the dataset
was originally configured without a suffix, no suffix may be specified without redefining all the
dataset's Si-paths.

<y With super-grouping the master and the related detail sets must be configured with the
same Sl-dataset.

Bypassing datasets for independent Sl-paths

When defining independent Sl-paths which are not associated with any dataset, and when defining

the keyword exclusion path KWEXCLUDE, a space followed by a RETURN is specified al the dataset
prompt:

DATASET >space + return

To specify which Si-dataset will contain all independent Sl-paths for the database, specify the Si-
dataset number in place of the SPACE, as shown:

DATASET >/2
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Detining Sl-paths and Sl-keys
As described praviously, Si-paths may be:

M simple or concatenated

N keywordsd

B a grouping of multiple Sl-keys

B customized, for Si-keys generated via the SIUSER procedure
M standalone, for independent indexing

As already discussed, each Sl-path name is arbitrary, and may be the same as an existing item
name. The Sl-path name may optionally be appended by one of the following suffixes:

/X Slpath is Keyworded

/G Si-path consists of multiple Si-keys that form a Group

/B Biank entries are indexed (by default, no Si-index is generated for an Sikey value that is
blank or for a concatenated Sl-key, whose first Si-subkey is blank)

/D Delete existing Si-path (refer to the Maintenance and utilities section)

/R Reorganize existing Si-path (refer to the Maintenance and utilities section)

After the Sl-path name has been entered, SIMAINT prompts for the tem(s) that comprise the
corresponding Si-key. A simple Sl-key consists of only one item; a concatenated 8i-key may coniain
between two and four items.

For alphanumeric items (data types U or X), a truncated field rather than the full field may be included
in both simple and concatenated Si-keys. For numeric items, no truncation is aliowed, so the request
to shorten the langth is not asked.

Defining simple Sl-keys

in this example, the arbitrary name CITY is assigned for the Sl-path that consists of the full field
CUCITY:

SI-PATH >CITY/B

ITEM & >CTUCITY

ITEM LENGTH I8 8 WORDS.ENTER SHORTER LENGTH (- =BYTES) IF DESIRED-return
ITEM 2 >return

SI~FATH =

B perurn was hit to accept the full field length for the Si-key and also hit when SIMAINT
prompted for the second Sl-subkey, thereby defining this Sl-key as simple rather than
concatenated. Also, /B was appended to the SI-PATH, which causes SUPERDEX to override
its default and generate Sl-indices for entries that contain blanks in the first Sl-subkey.
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if the name specified for an Sl-path is the name of a field in the dataset--such as when replacing an
autornatic master datasat with an Si-path--SIMAINT assumes that the first Sl-subkey is that tem and
therefore does not prompt for it

ZI-PATH >PRFPIDF

ITEM LENGTH 1S 2 WORDS.ENTER SHORTER LENGTH {- =BYTES} IF DESIRED>return
ITEM 2 »retumn

SI-PATH >

if the current dataset is a master and the Si-path name specified is the same as the datasat's search
fisld, neither the lem nor length is prompted for, since truncated Sl-keys that are master set search
fields are not allowed:

5I-PATH >CUCNUM
SI-FPATH >

Defining concatenated Si-keys

To define a concatenated Si-key, specify additional fields o be included as Sl-subkeys:

SI-PATH >ORDER-ID/B

ITEM 1 >OMQPON

ITEM LENGTH IS 7 WORDS. ENTER SHORTER LENGTH {~ =BYTES3) IF DESIRED »2
ENTER OFFSET IN BYTES (RETURN=1) > teturn

TTEM 2 >QMBLOC

ITEM 32 >OMCCOD

SI-PATH »

E:"i”here are several items to notice in this example. First, only the first 2 words (4 characters) of
the OMCPON field are being included in the Skkey. Second, since the item has been
shortened, the desired offset Is requested. Next, the length was not prompted for in the second
and third Si-subkeys because the items are not of an alphanumeric data type and numeric tems
must be represented in full. Fourth, only three Sl-subkeys (rather than four) were prompted for
because the Sl-path is being configured for a master dataset and the IMAGE search field is not
included in the Sl-key. lastly, /B was specified to cause SUPERDEX to generate Si-indices for
entries that contain a blank value in the first Si-subkey.
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The following example defines the same concatenated Sl-path, but defines the length in bytes,
instead of words. Additionally, an offset of 3 has been chosen.

S3I-PATH »CRDER-ID/B

ITEM 1 >OMCRON

ITEM LENGTH IS 7 WORDS, ENTER SHORTER LENGTH (- =BYTES} IF DESIRED >-4
ENTER QFFSET IN BYTES {(RETURN=1) > 13 '

ITEM 2 >OMBLGC

IPEM 3 >OMCCOD

EI-PATH »

In the following example, a concatenated Si-key containing three Si-subkeys is being configured for a
detail dataset. No Si-subkey lengths are prompted for because all items are numeric:

SI-PATH >ITEM-ID
ITEM 1 >OMNUMB
ITTEM 2 >T7THMNUM
ITEM 3 »>ITMCOD
ITEM 4 >return
SI-PATH =

@As explained sarlier, a concatenated Si-key can contain more than four Sl-subkeys only if the
desired excess figlds are contiguous in the dataset and ¥ the special SIEXTLEN JCW is set to 1.

This exampie shows a concatenated Si-key containing eight Sl-subkeys, afthough only four are
referenced by name. The situation is that there are eight separate fields that hoid status codes--
named STATUS-1 through STATUS-8 and it is necessary fo have all eight four-character codes
included in the concalenated Sl-key:

SI-PATH »S5TATUS

ITEM 1 >8TATUE-1

ITEM LENGTH IS 2 WORDS., ENTER NEW LENGTH {- =BYTES) IF DESIRED >return
ITEM 2 »STATUS-2

ITEM LENGTH IS 2 WORDEZ. ENTER NEW LENGTH >rstum
ITEM 3 =ETATUS-3

ITEM LENGTH IS 2 WORDS. ENTER NEW LENGTH >teturn
ITEM 3 >STATUS-d

ITEM LENGTH IS 2 WORDS. ENTER NEW LENGTH >10
ENTER OFFSET IN BYTES (RETURN=1} >return
SI-PATH »

ﬁTh«a default length of two words was chosen for the first three status codes (by hitling RETURN).
A length of 10 was specified for STATUS-4, which will cause the remaining status codes
(STATL5-5 through STATUS-8) to be implicitly included in the Sl-key. Also, the question
displayed is not the same when the SIEXTLEN JCW is turned on.
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Remember that in order to configure this special type of concalenatad Sl-key that K is necessary to
have the SIEXTLEN JOW set to 1 belore invoking SIMAINT,

Defining keyworded Sl-paths

Appending /K to the Sl-path name defines an S|-path that is keyworded:

SI-PATH >CUNAME/X

ITEM LENGTH IS 1% WORDS. ENTER KEYWORD LENGTH »6

ENTER MINIMUM NUMBER OF CHARACTERS PER KEYWORD (1-4) =>4
ENTER AVERAGE NUMBER OF KEYWORDS PER ENTRY »3

ITEM 2 >refurn

SI-PATH »

wlnsn-‘:aacl of prompting for the Sk-key length, SIMAINT instead prompts for keyword length,
minimum number of characters per keyword, and average number of keywords. The keyword
length can be entered in byles as a negative value. Also, the offset cannol be specified. The
entire field is included in the keyword.

In this example, each keyword is recognized only by the first 12 characlers {6 words), a word must
contain at least 4 characters to be keyworded, and an average of 3 keywords are contained in each
Si-key.

Concatenated Sl-keys can also be configured as keyworded, but only the first Sl-subkey is
keyworded;

SI-PATH >3HIP-ID/R

ITEM 1 »SHNAME

ITEM LENGTH I& 1% WORDS. ENTER KEYWORD LENGTH »>-12
ENTER MINIMUM NUMBER OF CHARACTERE PER KEYWORD {1-4) >3
ENTEE AVERAGE NUMEER OF KEYWCORDS FER ENTRY »4

ITEM 2 =BHADDI

ITEM 31 >SHADDZ2

ITEX 4 >retum

SI-PATH =

The keyword fength of -12 (12 characters or € words), minimum number of characters per keyword of
3, and average number of keywords of 4 are automatically applied 1o the first Sl-subkey (the other SI-
subkeys are not keyworded).
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Defining grouped Si-paths

A grouped S|-path is defined by specifying multiple Si-keys under a common Sl-path name. 1t is not
necessary to configure all members of the group at the same time: additional §!-keys may be added
into the group at a later lime (when deleting a grouped Si-path, however, all members are deleted).

These are the steps to follow in defining a grouped Si-path:

1. Specify a new Sl-path name, optionally suffixed with /B (to index all blank Sl-keys in the group)
or /K (to define all S1-keys in the group as keyworded}. The suffix atiribute is inherited by alt Si-
keys in the group.

2. Specify the name of the first item to be contained as an Si-key in the group. Define the longest
item first, since the Sk-key length for the group may nol exceed the length of the first tem
specified. If the group is related to a master dalaset and includes the IMAGE search field,
define it last.

3. Specify the Sl-key length, which will be applied to all Si-keys in the group and which therefore
must be no greater than the longest item in the group. Sl-keys for fems that are shorter than
this length are padded with spaces.

4. Define additional Sl-subkeys, if desired, when prompted. These Sl-subkeys are unconditionally
applied to all SI-keys in the group.

5. When prompted for the next Si-path name, specify the same Si-path name as before but
append the suffix /G.

8. Enter the name of the next Sl-key to be included in the group.

7. Repeat steps 5 and € for each additional Si-key in the group.

This exampie shows a grouping of two Sl-key fields under the Si-path name SHADD:

SI-PATH >SEADD

ITEM 1 >SHADDL

ITEM LENGTH IS8 13 WORDS. ENTER SHORTER LENGTH (- =BYTES} IF DESIRED »~10
ITEM 2 >return

SI-PATH >SHADD/G

ITEM 1 =SHADD2

SI-PATH »

n§:Thex tirst field defined is automatically included in the group, even though /G was not appended
to the corresponding Sl-path name,

This exampie shows a grouping of three fields under the Sl-path CUPHN,

SI-PATH >CUOPHN
ITEM 1 >CUPHN1
ITEM 2 >return
SI-PATH >CUPHN/G
ITEM 1 =CUPHN2
S8I-PATH »>QUPHN/G
ITEM 1 >CUOPHN3
S1-PATH >
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The Si-key length was not prompted for here because all temns are integers (data type |).

Defining super-grouped Sl-paths

A super-grouped Skpath is defined by configuring an Si-path for a master dataset and then
referencing that Sl-path for one or more related detail datasets. 1t is not necessary to include all
related delail datasets in the super-group.

The Sl-set number option on the datasets, both master and details, must be the same if a super-
group is wanted.

Sl-path names between masters and their related details should be uniquely named to avoid any
confusion between super-grouped paths, and those that are not super-grouped.

l'@:'Thca items selectad must exist in all datasets Involved except for the first item on a master

datasel.

These are the steps to follow in defining a super-grouped Si-path:

1.

First configure a new Sl-path for the master dataset, optionally suffixed with /B (to index all
blank Si-keys in the group) or /K {lo define all Si-keys in the group as keyworded). The suffix
aftribute is inherited by alt Si-keys in the super-group.

Specify the name of the first Rem in the master set to be contained as an Si-key in the super-
group. If no item in the master set is to be included in the super-group, specify the item from
one of the related detail sets that will be pant of the super-group.

Define additional Sl-subkeys in the master set, if desired, when prompted. These Sl-subkeys
are unconditionally applied to all Si-keys in the super-group. i defining additional 8l-subkeys for
the master path, each subkey must also exist in the detali datassel(s), except for Sl-subkey 1.
When prompted for the next Si-path name, hit RETURN {0 be prompted for the next dataset (or
continue 1o define additional, unrelated Si-paths for the master sel).

When prompited for the next dataset, specify the name of a detall dataset refated by an IMAGE
path to the master set previously specified.

When prompled for Sl-path name, enter the same Sl-path name as for the master set but
append the suffix /G.

Enter the name of the item in the detail dataset that is to be Included as an Si-key in the super-
group.

Enter RETURN for Sl-path name (or continue to define additional, unrelated Si-paths for that
detail set).

Repeat steps 5 through 9 for each additicnal related detall datasets in the super-group.
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This example shows a super-grouping of a master dataset and a single associated detail set {related
by the IMAGE path along CUSTOMER-NUMBER) under the Si-path name CUSTOMER-BRANCH.

DATASET »>COSTOMERS
S1-PATH »>CUSTOMER-BRANCH
ITEM 1 >CUSTOMER-~NAME

ITEM LENGTH I8 15 WORDS. ENTER NEW LENGTH (- =BYTES) IF DESIRED >refurn
ITEM 2 >wreturn

S1~-PATH >raturn

DATASET >BRANCHES

SI-PATH »CUSTOMER-BRANCH/G
ITEM 1 >BRANCH-KAME
S1-PATH >return

DATASET >

This example shows a super-grouping of the ORDER-LINES delail dataset that is related to the
ORDER-HEADERS master dataset in which the master dataset is not included in the super-group,
under the Sl-path name PART-DESCRIF,

DATASET >ORDER-HEADERS

SI-PATH >PRRT-DESCRIP

ITEM 1 >PART-DESCRIPTION << does nol exis! In ORDER-HEADERS but in ORDER-LINES »>
ITEM LENGTH IS 13 WORDS. ENTER HEW LENGTH (- =BYTEES) IF DESIRED >retumn
ITEM 2 =return

SI+PATH >return

DATASET >ORDER-LINES

SI~-FPATH >PART-DESCRIP/G

ITEM 1 >PART-DESCRIPTION

S1-PATH >return

DATASET »
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Defining Si-paths that are both keyworded and grouped

As shown above, a grouped Sl-path may be defined as keyworded, in which case every Si-key in the
group is treated as keyworded.

The Sl-path in this example is both keyworded and grouped, as defined simply by appending /K to
the Si-path name when first declared:

EI-PATH >CUAPD/K

ITEM 1 »CUADD]L

ITEM LENGTH IS 13 WORDS. ENTER KEYWORD LENGTH »B

ENTER MINIMUM NUMBER OF CHARACTERS PER KEYWORD (1-4! »1
ERTER AVERAGE NUMBER OF KEYWORDS PER ENTRY >4

ITEM 2 >return

SI-PATH >CUARDD/G

ITEM 1 =CUADD2

SI-PATH »

Defining custom Si-paths

For custom Sl-paths, for which the Si-key is generated by the SIUSER procedure, specify an
arbitrary Si-path name and RETURN for the first Sl-subkey:

DATASET =8HIP

SI-PATH >CUSTOM-ID

ITEM 1 >return

ENTER SI-KEY LENGTH >4

ENTER AVERAGE NUMBER QF INDICES PER ENTRY >4
SI-PATH >

The Sli-key length represents the length, excluding the Sl-extension, that is returned in the indices
parameter of the SIUSER procedure. The average number of indices represents the average value
of the index count returned in the first word of the index parameter of SIUSER.

if the database is enablad for NLS {Native Language Support), the following question is also asked:

USE NLS-SORTING (N/Y) >

This determines whether NLS collaling sequences are used for ordering entries for this Si-path.
Because numeric data is sorted the same, respond N if the Si-path contains only numaeric data fields;
otherwise respond Y.
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Defining independent Sl-paths

For independent Si-paths that are not associated with any dataset, enter a SPACE and RETURN for the
dataset and an arbitrary Sl-path name:

DATASET -space + return
SI-PATH >DOCUMENT-HNAME
ENTER SI-~INDEX LENGTH >1¢
SI-PATH >

The Si-index length represents the jength of the entire Sl-index: both the Si-key and Si-extension.
This must be at least 2 words long.

If the database is enabled for NLS (Native Language Support), the following question is also asked:

USE NLE-SCRTING (N/Y) >

This determines whather NLS collating sequences are used for ordering entries for this Sl-path.
Because numeric data is soried the same, respond N if the Si-path contains only numeric data fields;
otherwise respond ¥. '

Defining keyword exclusion Sl-path
The special independent Si-path named KWEXCLUDE is reserved for words exciuded from

keywording (as defined in the file KWEXCLUD, which should alrsady exist in the same group/account
as the database). Enter spack for the dataset and XWEXCLUDE for the Si-path:

DATARSET > space + refturn
SI-PATH >EWEXCLUDE
ENTER KEYWCRD LENGTH =5
SI-PATH >

The keyword iength represents the significant length of each exclusion word. Refer to the Excluding
words from keywording chapter in this section for a discussion.

. Deferring indexing

By default, SIMAINT will procead to the extension phase {if required) and indexing phase once ail
configuration information has been specified, as indicaled by a response of BETURN al the DATASET>
prompt. You may instead want to defer indexing until a more convenient time, since & does require
exclusive datahase access,
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To facilitate this, SIMAINT is capable of completing the extension phase (if required) and saving the
newly-configured Sl-definitions but deferring the indexing phase until explicitly specified. This is
accomplished by responding /N to the paTaseT> prompt, as shown:

DATASET> /N

To proceed with indexing when convenient, rerun SIMAINT against the same database and hit
RETURN at the DATASET> prompt.

Extension phase ~ specifying Sl-dataset(s) capacity

Once all definitions have been entered, SIMAINT proceeds to calculate the capacities for avery Sl-
dataset. The calculaled Sl-datase! capacities are worsi-case calculations which are sufficient for
storing the Si-indices thal are required based on the current capacities of the datasets they
represent. (Refer to the [nlerpal Structures appendix for more information about how the Si-dataset
capacity is calculated.)

if SIMAINT.PUB is being run, the capacities are displayed and the opportunily is given to override
themn. The program then proceeds 1o add the Si-tem and S!-datasei(s) into the database.

CALCULATED CAPACITY OF SI-DATASET 241
DESIRED CAPACITY (RETURN = CALCULATED CAPACITY) >400

CALCULATED CRAPRCITY OF SI1-DATASET 160

DESIRED CAPACITY (RETURN = CALCULATED CAPACITY} »250
EXTENSION STARTED - DO NOT INTEREUPT

ZATENGION SUCCESSFUL

With SIMAINT.PUB, the configuration process is now compiete and the program proceeds {o create
the Skindices.

if SIMAINT.NOPRIV is being run, the Si-item characteristics and caloulated Sl-dataset capacities are
displayed and a job stream is created to facilitate configuration once the Si-liem and Si-dataset{s}
have been added:

CAPACITY OF SI-DATASET

THE CALCULATION I8 BASEDR ON THE CURRENT BLOCKMAYX OF 512 WORDS
CREATE SI-ITEM AS FOLLOWS 4X254 (508 WORDS)

CREATE SI-DATASET WITH CAPACITY OF 241

CREATE S811-DATASET WITH CABACITY OF 160
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With SIMAINT . NOPRIV, it is now necessary for you to manually create the Sl-item and Sl-dataset(s),
as described in the Internal structures appendix. The Skitem should be created with the
characteristics shown, and the Sl-dataset capacity(ies) should be set at least as high as the
recommended capacity(ies). Once this is done, stream the job created by SIMAINT to configure and
create the Sl-paths.

i you have configured SUPERDEX 1o utilize a separale Sl-index base, use SIMAINT.NOPRIV to
calculate the capaciies for the Si-dataset(s) but do not append /3 to the database name. Once the
capacities have been determined, create the Slindex base as described in the Interng/ structures

appendix.

Now, having created the Si-item and Sl-dataset(s) and perhaps the Sl-index base, siream the job
created by SIMAINT . NOPRIV to actually configure the Si-paths. f using a separate Si-index base,
append /3 to the primary database name when re-running SIMAINT.

Indexing phase -- progress dispiay

Once the extension is compleied, SIMAINT proceeds to generale the Sl-path definitions and SI-
indices. Extensive progress reporting is displayed during the indexing phase.

Each non-independent Si-path must go through three processes. First, the records in the dataset
must be read, called the INPUT phase. Next the created indices for the Sl-path must be soried,
called the SORT phase. Finally the indices must be written out fo the Sl dataset, called the QUTPUT

phase.
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SORT is completed.

During the INPUT and OUTPUT phases a display of the number of entries read, or indices added,
the percentage complete, the elapsed time, and the elapsed CPU seconds are displayed at a regular
predefined interval. During the SORT phase, no progress reporting can be displayed until after the

FPROCESSING SI-PATH
PROCESSING SI~PATH
INPUT: 1003
SORT: 10603
OUTFUT: 1803
FROCESSING SI-PATH
INpUT; 1603
SORT: 2803
QUTPRUT: 27188
PROCESSING SI-PATH

INPUT: 1602

SORT: 4448

OUTPUT 4417
TOTAL TIME:

END OF FROGRAM

EWEXCLUDE OF
CUSTOMER - HAME oF
RECORDS 100 % CPU
INDICES CPU
INDICES 100 & CPU
CUSTOMER-NAME-KW OF
RECORDS 100 % CPU
INDICES CPU
INDICES 100 & CPU
ADDRESSL-CITY-EW OF
RECORDS 100 % CPU
INLICES CPU
INDICES 100 % CPU

CPY

CUSTOMERS 4 OF ENT: 1003

0:00:401.2
G:00:00.0
0:00:00.9
CUSTOMERS
0:00:02.7
0:00:460.0
0:00:01.6
CUSTOMERS
G:00:04.3
0:00:060.0
$:00:02.6
0:00:17.7

Eiapsed 0:
Elapsed {:
Elapsed 0:
# OF ENT:
Flapsed {:
Flapsed {:
Elapsed 0:
% QF ENT:
Elapsed 0:
Elapsed ¢:
100:03

Elapsed 0

Elapsed 0.

00: 465
90: 900
gn:62
1003
Qo: 906
a0: 40
00:03
1603
00:07
40:00

00:4¢

records.
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IIQ’I\imice that the number of records read during the iINPUT phase was always the same as the
oF ENT:, but the number of indices sorted and written ot either match the number of entries
of is larger. This is because in an Si-path that is not a one-to-one path {only simple paths or
simple-concatenated paths are one-to-one paths) will create more indices than number of

The number of indices written out may be less than then number sorted because all duplicate
Sl-indices are not added. In other words, if a record has the same word in 8 keyworded Si-path
only one Sl-index will be added.

The default interval for updating the progtess report is 1000 records or indices. This can be
overridden by setting the JCW SICOUNT. The valid values for this JCW are 100 to 32787, inclusive.
i the value is not valid, then 1000 will be used.



Example of configuring and establishing Si-indices for a database

A complete example of an entire SIMAINT configuration session for a database follows:

sRUR SIMAINT.PUB.SURPERDEX
SIMAINT VERSION 3.1 {06DECS1) COPYRIGHT DR. MATT / IABG (198B&,199%1)

DATABASE > OEDB

DATABASE HAS NOT BEEN INITIALIZED FOR SUPERDEX
AFTER THE DIALOG PHASE THE PROGRAM WILL GO INTD PRIVILEGED MODE TC ADD
THE SI-DATASET{S} TO THE DATABASE

DATASET > space +return

51I-PATH > KWEXCLUDE

ENTEE KEYWCORD LENGTH > 4

SI-PATH > retumn

DATASET > CUSTOMERS

SI-PATH > CUSTOMER-KAME

ITEM LENGTH IS8 15 WORDS.ENTER SHORTER LENGTH (- =BYTES!IF DESIRED:> return
ITEX 2 > retumn

SI-PATH > CUSTOMER-NAME-KW/K

ITEM 1 > CUSTOMER-NAME

ITEM LENGTH I8 1% WORDS. ENTER KEYWORD LENGTH > 4
ENTER MINIMUM NUMBER OF CHARACTERS PER KEYWORD > 1
ENTER AVERAGE NUMBER OF KEYWORDS PER ENTRY > 6
ITEM 2 » return

SI-PATH > ADDRRESS1-CITY-KEW/K

ITEM 1 » ADDREES-1

ITEM LENGTH IS5 13 WORDS. ENTER KEYWORD LENGTH > 4
ENTER MINIMUM NUMBER OF CHARACTERS PER KEYWORD = 1
ENTER AVERAGE NUMBER OF KEYWORDS PER ENTRY > 4
ITEM Z > refurn

SI-PATH > ADDHESBSI-CITY-KW/G

ITEY 1 » CITY

SI-PATH > return

DATARSET = ORDER-HEADERS

ST-PATH » CUSTOMER-NUMBER

ITEM 2 > relwrn

SI-PATH > return

DATASET > ORDER-~LINES

SI-PATH > QORDER-PART

ITEM 1 > ORDER-~NUMBER

ITEM 2 > PART-~NUMBER

ITEM LENGTH 1S 7 WORDS.ENTER SHORTER LENGTH {- =BYTES)I¥ DESIRED > rebturn
ITEM 3 » return

S1-PATH > PART~ORDER

ITEM 1 > PART-NUMEER

ITEM LENGTH IS 7 WORDS . ENTER SHORTER LENGTH (- =BYTES}IF DESIRED > return
ITEM 2 > ORDER-NUMBER

ITEM 3 > return

SI-PATH > return

DATASET > return
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CALCULATED CAPACITY OF SI~DATASET 752

DESTRED CAPACITY (RETURN =
EXTENSION STARTED « DO NOT INTERRUPT

EXTENSION SUCCESSFUL

PROCESSING SI-PATH

PROCESSING SI~PATH CUSTOMER-NAME

INPUT:
BORT:
CUTPUT:
PROCESSING SI-PATH
INFUT:
SORT:
OUTPUT:
PROCESEING Si-PATH
INPUT:
SORT:
QUTPUT:
PFROCESSING SI-PATH
INFUT:
SORT:
OUTEUT:
PROCESSING SI-PATH
INFUT:
SORT:
CUTPUT
PROCESEING SI-PATH
INPUTE:
BORT:
SUTPUT :
TOTAL TIME

END OF PROGRAM

KWEXCLULE

1003 RECORDS
1003 INDICES
1003 INDICES

100 %

100 %

CALCULATED CAPACITY) >1600

OF

CF CUSTOMERS

CPU 0:00:01.3
CPU 0:06:00.0
CPU 0:00:00.9

CUSTOMER-NAME-KW OF CUSTOMERS

1003 RECORDS
3046 INDICES
3032 INDICER

100 % CPU 0:00:03.0
CPU 0:00:00.0
iog % CPU 0:002:01.8

ADDRESS1-CITY-KW OF CUSTOMERS

1003 RECORDS
4375 INDICES
4344 IRDICES

100 %

100 %

CPUT 3:00:04.6
CPU 0:00:00.0
CPU 0:00:02.6

CUSTOMER-NUMBER GOF ORDER-HEADERS

2620 RECORDS
2620 INDICES
2620 INDICES
ORDER-PART

9272 RECORDS
%272 INDICES
9272 INDICES
PART-ORDER

9272 RECORDE
89272 INDICES
8272 INDICES

100 %

100 %

00 %

ind %

CPU 0:00:02.4
CPU 0:00:00.0
CPY 0:00:01.4
OF ORDER~LINES

CPU 0:00:09.13
CPU (:00:00.1
CPU 0:00:06.9

OF ORDER-LINES

100 % CPU (:00:08.1
CPU ¢:00:006.1
100 & CPU 0:00:07.3

CPU 0:00:57.8

4 OF ENT: 1003
Elapsed 0:00:02
Blapgsed 0:006:00
Blapsed 0:00:01

# OF ENT: 1003
Elapgsed 0:006:03
Elapged 0:00:00
Elapsed 0:00:02

# OF ENT: 1003
Elapsed 0:006:05
Elapsed 0:00:00
Blapsed 0:006:02

¥ OF BNT: 2620
Blapsed 0:00:63
Elapsed 0:00:00
Elapgsed 0:00:02

# OF ENT: 9272
Elapsed 0:00:10
Elapsed 0:00:00
Elapsed 0:00:09

# OF ENT: %3272
Flapzed 0:00:10
Elapsed §:00:00
Elapsed {:06:009
Elapsed 0:06:27

3-34 Configuration / Establishing Sl-indices

Varsion 3.1 March 1892




Running SIMAINT in batch

SIMAINT can be run in batch, and uses dialog similar fo on-line. The method for creating a job
stream by which to run SIMAINT in batch is to build a job file using the SCHEMA entry-point after all
paths have been defined.

The discrepancies between on-line and batch use are:

W all prompts are displayed during baich, while during on-line the prompts are variable
depending on answers

H a iine containing only a SPACE is repressnted in baich by a blank line

M a line containing only & RETURN {which is normally specified in 2 batch job as a blank ling) is
represenied by a line containing a double slash {/ /) in the first two character positions

SIMAINT will QUIT (not TERMINATE) normally upon encountering any esror in batch, permitting
{esting of the system JCW.

Running SIMAINT with a ; BTDIN option will cause SIMAINT to execute as if in balch.
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Section 4 Programming

Overview

This section discusses the various methods utilized in programming with SUPERDEX and gives
axampies of various types of SUPERDEX access.

Although the SUPERDEX intrinsics are discussed throughout this section, they are documented fully
for reference in the [ntrinsics section.

Chapter 1

Function

Chapter 2

Function

Chapter 3

Function

Chapter 4
Funetion

Chapter 5

Function

Chapter 6
Function

Locking
in this section exarmnines various Locking strategies available in SUPERDEX, both
explicit and implicit, as well as multiple DBOPENSs and other locking considerations.

Adding, updating, and deleting entries

discusses Adding, updating, and geleting entries using DBPUT, DBUPDATE, and
DBDELETE. Also covered are custom indices, the DBPUTIX and DBDELIX
intrinsics, and independent Sj-paths.

Qualifying entries with DBFIND

describes various methods of Qualifying entries with DBEIND. All the various access
metheds are shown, including keyword and grouped reirieval, as well as lookups that
involve a singie set, muitiple Sl-paths in a single set, muitiple sets, and multiple
bases.

Retrieving entries with DBGET

looks at Befrieving entries with RBGET in sorted sequential order using modes §, 6,
15, and 16, as well as methods for reading masters and their related details and Si-
indices only,

Additional programming considerations
examines Additional programming considerations, such as :PREParing programs

and programming language variations.

Native Language Support

describes special considerations that must be made when using HF's Native
Language Support tacility, for adding, updating, and indexing entries and qualifying
entries with DBFIND.




Locking

Because the Sl-indices may require changés with every DBPUT, DBUPDATE, DBDELETE,
DBPUTIX, and DBDELIX, it is necessary 1o lock the Sl-dataset(s) whenever thesa intrinsics are
cafled against SUPERDEX 'ed datasets and the database is DBOPENed in mode 1,

SUPERDEX has several strategies for locking the Si-dataset(s) when necessary:

explicit locking of all datasets, including the Sl-dataset(s)

implicit locking of all the datasets that are not explicitly locked (entry datasets as well as Si-
dataset{s})

implicit locking of the Si-datasel(s) only

implicit focking and unlocking of the Si-datasel(s} via a separate DBOPEN of the base
implicit Jocking and unlocking of the Sl-datasel(s) contained in a separate Sl-index database
via a separate DBOPEN of the Sl-index base

Explicit locking of all datasets

If you do not want SUPERDEX to perform any implicit locking, add the Sl-datasst{s} to the program's
lock descriptor, using an item of @,

Implicit locking of ali the datasets

SUPERDEX is capable of automatically performing all required locking (both DBLOCKs and
DBUNLOCKS) in any program against all the datasets in a database, including those that do not have
associated Sl-paths. [n order to utilize this method, the program must not lock the datasets that have
related Si-paths.

When an application calis DBPUT, DBUPDATE, or DBDELETE with no covering lock, SUPERDEX
automatically locks the dataset that contains the data entries, modifies i, and then unlocks it. It then
locks the appropriate Sl-dataset, modifies #, and then unlocks #. Both Jocks are applied at the
dataset lavel.

This method is very efficient but because the lock against the Sl-dataset is applied at the dataset

level, £ Is recommendsd that any locking performed by programs be done at the dataset level to
aveid waiting for tem-level locks.
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Implicit locking of the Sl-datasei(s)

Existing programs that already lock do not need to be modified for SUPERDEX. SUPERDEX is
capable of automatically performing a set-level lock against the appropriate Si-dataset when required.

This method requires that SUPERDEX lock an Sl-dataset when ancther Jock against the dataset
containing the entries is being held. To accomplish this, MPE requires that the program and the
group and account in which it resides have MR (muli-rin) capability. (By granting MR capability, 1t is
possible that an undetected conflicting lock inherent in 2 program will result in a deadiock, whareas
the result without MR capability would be an IMAGE emrror.) A deadlock could ocour, however, § a
separate program performs a base-level lock during the window between the set-level lock against an
entry dataset and the Si-dataset. If such a condition exists--with a separate program performing
base-level locks concurrently with another program performing set-leve! locks against a dataset that
contains Si-paths, either locking should be done explicitly or SUPERDEX should be configured o
maintain its Sl-indices in a separate Sl-index base, as explained below.

SUPERDEX determines whether {o implicitly lock the Si-dataset(s} by checking the lock descriptor
when the program calis DBLOCK. If an Si-dataset (SI - 817} is not included, SUPERDEX
aufomatically performs a sel-level lock against the appropriate Sl-dataset. The lock is released when
the program calis DBUNLOCK, unless SUPERDEX was configured to lock and unlock via a separate
DBOPEN (as discussed below),

in this method, SUPERDEX locks only one Sl-dataset, so if a logical transaction consists of multiple
DBPUTs, DBUPDATESs, or DBDELETES involving muRipie datasets with Sl-paths, all these datasets'
Sl-indices must be contained in the sama Si-dataset in order t0 be coverad by the implicit lock. If this
is not the case, the program must explicitly lock ail related Sl-datasets; altemnately, SUPERDEX may
be configured to perform a separate DBOPEN or maintain its Sl-indices in a separate Sl-index basse,
as discussed below, to sliminate this requirement.

Implicit locking and unlocking of the Sl-dataset(s) via separate DBOPEN

Because IMAGE does not have a selective unlock facility, the Sl-dataset lock placed by SUPERDEX
in the previous method is released when the program calls DBUNLOCK. This strategy could impede
throughput of muitiple database users if the delay between the DBPUT, DBUPDATE, or DBDELETE
call and the DBUNLOCK call is significant.

II@'“ is recommended that SUPERDEX be configured to perform a separate DBOPEN for
each process through which all Sl-dataset locking will be done. With this method, all
entry-dataset locks are done via the first DBOPEN, and all Sl-dataset locks via the
second DBOPEN. This permits SUPERDEX to call DBUNLOCK immediately after
modifying iis Sl-indices, although the dataset lock placed via the first DBOPEN may still
be held. An additional benefit is that logical transactions against multiple dalasets whose Si-
indices are in separate Si-datasels are locked for accordingly. This method requires MR

capability.
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implicit locking and unlocking of the Sl-dataset(s) in Sl-index base

if SUPERDEX has been configured to mainiain all the Sl-indices for a database in a separate Si-
index base, a separale DBOPEN is automatically performed against the Skindex base and a set-
level lock automatically applied to the appropriate Sl-dataset in the Skindex base.

In this case, no SUPERDEX locking is required against any datasets in the primary base containing
the data entries, since only the root Sl-dataset exists and it is only read and not written,

This strategy is recommended for users who do not want the overhead of fransaction jogging of
intrinsics used by SUPERDEX to maintain the Si-indices in addition to the reguiar logging of
transactions against data entries. Using this methed, logging may be either enabled or disabled on
the Si-index base while enabled on the primary base.

Because programs must hold two locks simultaneously (against both the entry dataset in the primary
base and an Si-index dataset in the Si-index base} this method requires MR capability.
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Adding, updating, and deleting entries

Adding and deleting entries with DBPUT and DBDELETE

Entries are added and deletad using SUPERDEX's DBPUT and DBDELETE intrinsics, which are
identical to their IMAGE counterpans except they additionally maintain the associated Sl-indices.

Fer bases that are enabled for logging, SUPERDEX automatically imposes DBBEGINs and DBENDs
around each DBPUT and DBDELETE that does not already specify them. The DBEND is imposed
regardiess of whether or not the DBPUT or DBDELETE is successful,

Updating entries with DBUPDATE

Ertries are updated using SUPERDEX's DBUPDATE intrinsic, which is idsntical to #ts IMAGE
counterpart except that a delets and add of any related Sl-indices is internally performed.

If DBUPDATE specifies neither the @ /st nor a list that includas all the Sl-subkeys whose values are
being changed, SUPERDEX will automatically perform one or more rereads (DBGET mode 1) with
various lists whan performing the DBUPDATE. This is both inefficient and causes the current fisf to
change without the knowledge of the program, and therefore any subsequent calls done without re-
initializing the Jist may be faulty. it is therefore recommended that the @ /ist or a Jist that contains alf
Si-subkeys be used when calling DBUPDATE.

In the event that DBUPDATE is performed against a database that was DBOPENed in mode 2, no
Si-keys may be updaled since this would require that a DBPUT and DBDELETE be performed
against the corresponding Si-dataset, which may not be done in DBOPEN mode 2. If this is
aflempted, condition word -41 ("DBUPDATE WILL NOT ALTER A SEARCHE OR BORT
ITEM"} is returned.

For bases that are enabled for logging, SUPERDEX automatically imposes DBBEGINs and DBENDs
around each DBUPDATE that does not already specify them. The DBEND is imposed regardiess of
the success of the DBUPDATE.

DBGET used to locate entry for DBUPDATE or DBDELETE

if the DBGET usad to locate an entry for updating or deletion specifies a fist that does not include all
Si-subkeys, SUPERDEX may internally change the fist. The /ist will be changed for DBUPDATE if it
does not include ail Si-subkeys whosa values are being changed; for DBDELETE, all Si-subkeys in

the dataset must be included. Refer ic the Hetrieving enlres with DBGET chapter later in this
section for a discussion.
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Determining Si-key value

Normally, SUPERDEX automatically determines, based on its configuration, the Si-key and Sl-
subkey values to inciude in the Si-indices.

There are instances, however, in which the Sl-key value is not represented in the data entry in any
straightforward manner and SUPERDEX is therefore unable to determine . Some exampies of this
are as follows:

B Date reformatting
Date must be converted from yy/mm/dd format into Julian or other format

B Upshifting
SUPERDEX only upshifts Sl-keys for Sl-paths that are configured as keyworded. You may want
to upshift Sl-keys for non-keyworded Sl-paths

WM Compound indexing
SUPERDEX aliows a maximum of four Si-subkeys in an Si-key, which may be insufficient

N SOUNDEX
A SOUNDEX system whereby sound-alike searching is possible may be desired

SUPERDEX provides two different facilities for addressing these needs: the SIUSER procedure, and
the DBPUTIX and DBDELIX intrinsics.

Custom Sl-indices with SIUSER

SIUSER is a user-wrillen procedure that is used by SUPERDEX 1o compute one or more custom Si-
indices for entries whenaver DBPUT, DBUPDATE, or DBDELETE is called and whehever SIMAINT
is run,

SIUSER requires that the database, datasel, and Si-path be defined in its base, dset, and ffem
parameters and that the full data entry be supplied in its buffer parameter, SIUSER retumns the
number of Sl-indices created and their values in the index parameter.

Explicit Sl-index management with DBPUTIX and DBDELIX

The DBPUTIX and DBDELIX intrinsics explicitly add and delete Si-indices, and are useful for
generating custom St-indices in addition to those automatically gensrated by DBPUT and removed by
DBDELETE.

The common method for establishing multiple Sl-indices for an entry, over and above those
generated by DBPUT, is to first call DBPUT io add the entry 1o the dataset and create the configured
Sl-indices, and then call DBPUTIX as many limes as necessary o establish the additional Sl-indices.
The same technique is used with DBEDELETE and DBDELIX fo remove Sl-indices.

DBPUTIX and DBDELIX require that the database, dataset, and Sl-path be defined in their base,

dset, and ftem parameters and that the full Sl-index, including the Sl-extension, be supplied in the
buffer parameter.
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For a master set, the Sl-extension is the entry's IMAGE search field value, which for DBPUT may be
retrieved from the buffer parameter and for DBDELETE may be gotten from the fist used by the
DBGET that located the entry for deletion. For a detall sel, the Sl-exiension is the entry's relative
record number, which is refurned in words 3-4 of the sfatus array from the DBPUT or DBDELETE.

Independent Si-paths

The DBPUTIX and DBDELIX intrinsics are also used for independent indexing, in which the entities
being indexed do not reside in IMAGE datasets.

DBPUTIX and DBDELIX against independent Si-paths require that the base parameter identify the
database in which the Slkindices are confained and the dsef parameter be left biank or set to 200
The Sl-path is defined in the ftem parameter, and the full Si-index, including an appropriate Si-
extension, is provided in the buffer parametar,
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Qualifying entries with DBFIND

In IMAGE, entries in a detail dataset are normally accessed by using DBFIND to iocate the head of a
chain {which is contained in a relaled master dataset) for a specified search field value {(commonly
calied a "key value}, and then the associated entries are subsequentiy retrieved via DBGET mode 5
or 6. An entry in a master datasel is normally accessed via DBGET mode 7, based on the search
field value specified.

SUPERDEX also uses DBFIND and DBGET to access dataset entries. The same techniques are
used for both master and detail datasets in the same way.

in SUPERDEX, DBFIND does much more than locate the chain head for a specified key value: it
qualifies muitiple entries based on various criteria, and may be called muitiple times in succession to
refine the selection using various fields, datasets, and databases.

Once entries have been qualified with DBFIND, they may be retrieved in ascending or descending
sorted sequential order with DBGET mode 5 and 6 or new DBGET modes 15 and 16.

tHectively, qualitying and retrieving entries in a master or detail dataset using an Sl-path is just iike
qualitying and retrieving entries in a detail set using an IMAGE path.

Summary of DBFIND options
Whereas IMAGE's DBFIND works only on detall datasets, SUPERDEX's DBFIND works on:

B detail dataseis
B master datasels
| Si-indices only, which may reference external files

Based on how Sl-paths are configured, DBFIND can qualify entries by any of the following:

™ any word in a keyworded Sl-key

| a combination of Si-subkey values in a concatenated Sl-key

B a vaiue that occurs in multiple Sl-keys that are grouped

B any subitem in a compound IMAGE item that is configured as an Sl-key

DBFIND can qualify entries generically by any of the following, as specified in the argument by
conditional and relational operators:

start with a specified value (pariial key)
contain a specified value {embedded key}
greater-than or equal-tc a specified value
less-than or equal-to a specified value
not equal to a specified value

in a range of two values
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DBFIND alsc permits multiple generic or exactly-matching values 1o be specified in an argument,
which permits the use of range and Boolean operations 1o find ail qualifying entries:

W by an AND combination of mutltiple values
B by an OR combination of multiple values
B by an AND NOT combination of multiple values

in performing refational access, multiple successive DBFINDs may be called and thelr results
ANDed, ORed, and AND NOTed by Boolean operators. This dynamically achieves the following
operations:

B refine a selection with additional critetia

B undo a selection (revent {o results of prior DBFIND)
B qualify by muitiple Sl-keys in a single datasel

B qualify by multiple datasets in a database

8 qualify by multiple databases

New Relational Operator

A new option has been added for those situations where several relational DBFINDs are being
executed and the relation tables overflow.

if a DBFIND contains an argument with two or more values to be OR'ed together, and then AND'ed
to the pervious DBFIND, an overflow can occur even when it is possible that the net result of qualified
records would 1t in the fable, Two new DBFIND operators have been added to make this process
possible; [ and §. The [ will automatically copy the aclive Si-subset to the backup Si-subset
and clear the active Sksubset, The $ will then AND the search value to the backup Sl-subset,
placing the qualified entiies in the active Si-suhset.

The net resuft of this process is that the record qualified by the additional DBFIND will not
automatically be written to the active Sl-subset, but will first be qualified against the backup Sl-
subset. This means that the active Sl-subset will never contain more records than the backup Si-
subset, eliminating most table overflows.

To illustrate the process:

1. DBFIND on path NAME with argument [A@] places the records that qualified into the active
Si-subset.

2. DBFIND with argument [] wili replace the backup Sl-subset with the active and create an
empty active Si-subset,

3. DBFIND on path DATE with argument [9111@]8[91212@1% will process each
selection separately. First alt the records in the backup Si-subset with a DATE of 9$111@
will be copled o the active Sl-subset, then the records in the backup Si-subset with a DATE
of 9112@ will be copied to the active Si-subset.

Steps 2 and 3 could be combined into a single DBFIND on path DATE with an argument of
[ J[91111@}$[9112@]S.

Before these new operators, steps 2 and 3 would have been in a single DBFIND on path DATE with
argument {9111@} [9112@) | &
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Indexed access vs. relational access

Internally, orie of two access methods is used in qualifying entries with DBFIND: indexed access or
relational access.

With indexed accessed, DBFIND locates the first qualifying Si-index that matches the speciied
argument in the Sl-path defined by the ftem parameter. With indexed access, the B-iree in the
corresponding Sl-dataset is accessed, and alf qualiifying entries form a logicat Sl-chain, Entries on
the Si-chain are returned using DBGET by reading up or down the B-tree and retrieving the
corresponding entries one-by-one.

With relational access, Si-indices are qualified using the same method but are then copied to form a
virtual Si-chain in the aciive Si-subset. Entries are retrieved using DBGET by reading up or down
this virtual Sl-chain. The advantage is that unlike indexed access, the Sl-chains contalned in the
active Si-subset are avallable for combination with entries located by subseguent DBFIND calls.

To recap, indexed access retrieves entries by directly reading a logical Sl-chain in the Sk-datase!;
relational access first forms the logical Sl-chain and then copies it to form a virtual Sl-chain in the
active Sl-subset.

Indexed access is used for retrisvals that can be accomplished by accessing a single Si-chain. This
accounts for mosi retrievals, and is used by default.

Relational access is used for Boolean retrievals that require the use of multipie Sl-chains, such as in
periorming retrievals against multiple Si-paths, sets, and bases by using multiple DBFIND calis. His
only invoked when explicitly specified by enclosing the argument value(s) in square brackets ([ 1},
or enclosing the complete argument with tilde and semi-colon (" . . . 2).

DBFIND modes

Typically, most DBFINDs are performed using either mode 1 or mode 10. Either mode may be used
for both indexed and relational access methods, although they are treated identically when
performing relational access. In indexed access, both modes perform the same function, except
mode 10 does not return the qualifying number of entries in the stafus array (aiways retums a count
of 1) and may therefore be considerably more efficient than mode 1. Mode 10 shouid be used
instead of mode 1 in indexed access whenever possible for efficiency,

Medes 1nn and 2nn in indexad access read nn words of the argument and set the Si-pointer before
or after the first qualifying entry, respectively. If an is prefixed by a minus sign (=), they read nn
bytes instead of words. These modes are refinements and therefore do not handie as many
argument constructs as modes 1 and 10, but are useful for cerain circumstances, such as
approximate maich retrieval in which no qualifying value exists which sets the Si-pointer to the
nearest qualifying entry. These modes are also useful in the unlikely event thal a combination of
symbols used to tepresent a SUPERDEX operator {(8.g. >=} confiicts with a value in an Slkey in a
data entry.
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Modes 1nn and 2nn may also be used in relational access against a virtual Si-chain in the active Si-
subset i a null #tem is specified. Refer to Positioning on virtuai 8i-chain later in this section for a
discussion.

Modes 100 and 206 posttion the Sl-pointer at the logical beginning and end of the dataset (lowest
and highest entry in ascending soried sequential order) or a virtual Sl-chain in the active Si-subset,
respectively.

DBFIND arguments used for indexed access

For indexed access, if DBFIND is calied in mode 1 or 10 and the specified argument vaiue is not the
full Si-key value, either the buffer must be padded with spaces or the argument value must be
terminated by

B for aiphanumeric fields, a single biank followed by a single @

| for alphanumeric fields, a single @ (used for partial-key retrieval)

M for numeric fields, a single blank
For DBFIND modes 1 and 10 in indexed access, ASCI| numbers may be specified for most numeric
items (data types I, J, P, B, and Z) i prefixed with ==, >= <=, or <> or, ff appropriate, a ~
{negalive sign) - the == operator simply converts an ASCl value specified to binary format for
comparison.
l‘.‘ggTha exception is data type K, for which values must be specified in binary.
For concatenated Si-keys that contain Sl-subkeys of mixed data {ypes (alphanumeric vs. numeric)
and for which the first Sl-subkey is numeric, an ASClt vatue may be specified in modes 1 and 10 for
the first Sl-subkey only.
When performing relational access against numeric items, the argument must be specified in ASCHL |
For data types P and Z, SUPERDEX’s DBFIND treals unsigned and positive values equivalently,

Real numbars (items of data fype R) may include embedded decimal points {.), exponential signs
(B), and positive (+) and negative (~) signs.
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DBFIND modelargament examples

Simple Si-key: alphanumeric X12 ' ]

mode| argument description

1 GOLDENBERG exact match on "GOLDENBERG"

10 GOLDENBERG same, but does not return the number of gualifving entries in the
status array

1 GOLD@ all that starf with "GOLD"

102 | goup same

1 GPLD the values "GELD" and "GOLD"

1 QGPLDA the values "GELD," "GOLD,"” "GOLDEN," and "GOLDBERG"

1 20LD the values "BOLD,” "COLD," "FOLD," and "GOLD"

i PXP744A008F all that start with "PX " followed by any two characters,
followed by 4400, followed by anything

1 PX77448 all with "PX”" followed by any two characters, followed by "44."
followed by anything

1 >=A@<=DG all in the range between "A" and "B," inclusive

1 «>870@ all except those that begin with "87"

100 | (ignored) the first alphabetical value in the dataset on the specffied Si-path

200 1 (ignored) the last alphabetical value in the dataset on the specified Si-path

| Simple Sl-key: numeric R2 |

mode | argument description

1 >=1000 greater than or equal to 1000

1 »=123_4E5 greater than or equal to the specified number

1 <m100 less than or equal to 100

1 »>=100<=1008 all in the range between 100 and 1000, inciusive

| Simple Sl-key: numeric Z4

mode i argument description

1 1234 exact malch on the value 1234

102 1234 same

~103 | 123 exact match on 123

any 0034 the value 34 (leading zeroes must be specified)

anhy | coos the signed value -1 (leading zeroes must be specified)

1 >u1234 ail greater than or equal tc 1234

1 <=000J all less than or equal to the signed value -1

1 >m23<m24 all in the range between 23 and 24 inclusive (ieading zeroes need

not be specified if prefixed with ==, >=, <=, OI <>}
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Concatenated Skkey: X4 + X4

mode| argurment descrintion

1 ABCD® "ABCD" in the first Sl-subkey, any value in the second Sl-subkey

1 ABCD1234 axact match on both Sl-subkeys: "ABCD" and "1234"

104 ABCD1234 same

-108 | amcpi23¢4 same

1 FPPTL234 "1234" in the second Sl-subkey, any vaiue in the first Si-subkey

10 FPP71234 same, but does not return the number of qualifying entries in the
status array

-111 | Aarcpizsz4ss condition word -31 ("sap Mopk™}, because the Si-key length was

exceeded

Concatenated Sh-key: X4 +

1 (vaiues undetiined are specitied in binary) |

mode| argument dascription

-106 | aBcp1234 exact match on *ABCD® in the first Si-subkey and 1234 In the
sacond Sl-subkey {where 1234 is specified in binary)

-105 | AmCD1234 condition word -31 (*BAD MODE®), because 11 requires 2 bytes
atud therefore mode -106 should be used

1 ABCDE all with "ABCD” in the first Sl-subkey, and any value in the second
Si-subkey {the extra character is ignored})

10 LBCDE same, but does not return the quaiitying number of entries in the

slatus array

Concatenated Sl-key: H + X4 (values underlined are specified in binary)

mode| argument description

103 1234ARCD exact match on the value 1234 in the first Si-subkey and "ABCD*
in the second Si-subkey {(where 1234 is specified in binary)

~103 | 12342 all with 1234 in the first $l-subkey and "A" ieading the second SH
subkey (truncated value)

1 1234 alt with 1234 in the first Si-subkey (the extra character is ignored}

1 >=1234 all greater than or equal fo 1234

1 «=2999 all less than or equal to 2999

1 >=-100<=100 all greater than or equal to -100 (negative 100) and less than of
equal io 100 (positive 100)

-101 | spaces condition word -31 ("BAD MeoDE"), because the mode exceeds thel
argument fength

1 1234 alf equal to 12624 (first word, value *12", converted from ASCI|

valug to binary value}
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| Concatenated Si-Key: Z4 + X4 |

mede | argurment dascription

104 | 1234aBCD exact match on the value 1234 In the first Si-subkey and "ABCD”
in the second Si-subkey

-108 | 1234AB exact match on 1234 in the first Sl-subkey and "AB" in the second
Sl-subkey

1 1234 all with 1234 as the first Sl-subkey

1 1234ABCD same (the value for the second Si-subkey is ignored)

any | ooss the value 34 (leading zeroes must be specified)

1 00A4ABCD same ({the value for the second Sl-subkey is ighored)

1 »=1234ABCD results unpredictable; any characlers specified after the first Sl
subkey renders the entire argument invalid

1 >ul234AB<x]1234AB same

Finding entries in a concatenated Sl-key

In searching for entries using a concatenated Si-key, the entire concatenated value is considered.
This permits an entry to be locatled by very specific criteria. For example, a concatenated Si-key
comptised of an X2, X4, and X4 and containing the three Slk-subkey values "PH," "1234," and
"ABCD" would be located by,

argument =PHI234ABCD

If the concatenated Si-key is comprised of Sl-subkeys that are all alphanumeric (data types X or U,
as in the previous example), DBFIND modes 1 and 10 may be used lo qualify entries using a full or
partial Sl-key value,

I@’lf. howaver, the Sl-subkeys are of both alphanumeric and numeric data types, modes
1nn and 2nn must be used. An exceplion is that if the lefimost Si-subkey is alphanumeric, a
partial value appended with an @ may be specified to malch on the lefimost alphanumeric Si-
subkey(s).

Finding entries in a group

Searching for entries in muitiple Si-keys in a dataset thal are grouped together is completely
fransparent--DBFIND treals an S|-path containing a group of Si-keys as ¥ it were a single Si-key and
unconditionaily searches all Sl-keys in the group,

For example, if the itemns PHONE-1, PHONE-2, and PHONE-3 were grouped together in an Si-path,
a phone number contained in any of the three fields would be searched for in a single DBFIND call.

For searches against an Sl-key in a group which is shorter than the other Sl-keys In the same group
and is therefore padded with spaces, #t is necessary to either pad the argument with spaces or
perform a partial-key retrieval when calling DBFIND.

4-14 Programming Version 3.1 March 1892



Finding entries in a super-group

Searching for entries in multipie Sk-keys in mulfiple sets in a database that are super-groupad
logether qualifies master eniries based on the contents of the Si-keys that form the super-group.

For example, if the book title is contained in the master dataset BOOK, the book author is contained
in a related detail set AUTHOR, and the book summary is contained in the related detaill set
SUMMARY, and the three sels are super-grouped together based on book number, a specified value
would be searched for in all three datasets. Master entries that contain the specified value in the title
would quality, as well as master eniries that contain the specified word in elther related detail dataset.

To qualify master entries, DBFIND is cailed against the master set specifying the Si-path name of the
super-group in the itetn parameter, as shown:

datasel = BOOX
Si-path = BOOR~KEY
argument = PLANQ@

Finding entries in 2 compound IMAGE item

- Sl-keys that contain compound IMAGE items are automatically handled as if they were grouped; all

subitems are always searched when the Si-path is referenced in the ffem parameter.

Finding entries by keyword

Searching for the occurrence of a keyword in an Sl-path that has been configured as keyworded is
compietely transparent. the keyword is simply specified in the argument parameter.

if a given keyword occurs more than once in a single data entry, the entry is always returned only
once. However, if multiple words in a single entry meet the search criteria, the entry will by default be
returned multiple times. For example,

argument = PLAN@

an entry containing the value "THE PLANNING COMMISSION'S NEW PLAN" would be returmed
twice. To prevent entries from being returned multiple times, specify relational access by placing a
tilde {7) in tront of the "argument” and placing a semi-colon {3} at the end of the "argument”,

"PLAN;

wif the length of a keyword specified exceeds the keyword length configured for the referenced
Si-path, the keyword vaiue is truncated to the configured keyword length and maiching is done
based on the truncated value. Because of this, it is possible that entries with keywords that
exceed the configured keyword length will be erronecusly qualified. For example, a keyworded
Si-key with a configured keyword length of 4 words (8 characters) containing the value
“INDUSTRIOUS" would be qualified by an argument of "INDUSTRIAL," since only 8 characters
are indexed and matched on.
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Finding entries using a partial key

DBFIND can search for entries using a partial key value, with the @ character. The @ is treated as a
wildcard {as in :LISTF) that stands for any number of any characters.

For exampls, 1o find all entries that begin with GENERAL™:
argument = GENERAL®@
| The partial key value specified is compared with the entries.
The @ can be used up to two timeas within an argument. This is accomplished by surrounding the
requested argument with << >». The format is <<A@BEBC>>. Which means that this argument
will qualify records that begin with an A, having a B anywhere in the middie, and ending witha C, if
only one @ is provided, there is an implied @ at the end of the argument (e.9.<<A@B>» is identical
to <<AGBQ@>>).
§ For example, to find all entries that begin with "GE” and contain "AL™:
| argument = <<GEGAL>>
w‘!‘ha @ can alsc be used as the first character in an argument. For example, <<@OWN>> will
return BROWN and CROWN.
Finding entries using a generic key

The ? and # characters faciitale generic searches. The ? represents a single alphanumeric
character and the § a single numeric character (as in :LISTF). They may occur multiple times
anywhere in the value, for exampie:

argument = BTR?NG
would iocate "STRING," "STRONG," and "STRUNG."
| argument = AP#I3Q
| would locate "AP1J378C " "AP8J3AQ4," and "AP4.J3", but "APBJ3826" would not quaiify.

Both matchcodes may be used in combination with each other, along with the @ wildeard, for
example: _ : :

|  argument = AP?T#@

would additionally find "APBJ3826," "AP7J8AH," and "APZJ277." In this example, the @ acts as the
terminator because the argument is not surrcunded with << »>>.

The matchcodes may aiso be used to locate entries in which the desired value does not begin in the
first position; for example:

argument =77RT?N

would locate "BARTON," "BURTON,” "MARTIN," and "MORTON."
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This technique is especially useful for generic searches on concalenated Si-subkeys, by specifying
wildcard conditional operators for the unspecified Si-subkeys. These three examples perform generic
searches on the first, second, and third Sk-subkeys, respectively, of a concatenated Si-key consisting
of an X2, X4, and X4 field with the value "PH1234ABCD™

argument = PHQ@
argument =221234Q
argument = 2T2222ABCD

n:%b!nstsad of specifying a 7 at the beginning of an argument, it is more efficient to define
and offset,
Finding entries greater than or equal to a specified vaiue

Greater-than-or-equal-to searches are accomplished using the >= relational operator {o prefix the
value. For example, to find all entries greater than or egual to 1000

argument = >=1000
SUPRPERDEX does not have a greater-than operator: > is not recognized and is therefore treated as a
raguiar character. To accompiish a greater-than search, add one to the value being searched for:

argument = »=1001

i the field being searched is of IMAGE data type R, specify the value in the following format:

argument = >»=1000<>31000

Finding entries less-than or equal-to a specified value

Less-than-or-equal-io searches are accomplished using the <= relational operator {o prefix the value.
For example, to find all entries less than or equal to 500:

argument = <=500

SUPERDEX does not have a less-than operator: < is nof recognized and is therefore freated as a
regutar character. To accomplish a less-than search, subtract one from the value being searched for:

argument = <=499
if the field being searched is of IMAGE data type R, specify the value in the foliowing format:

argument = <=1000<>1000
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Finding entries not equal 1o a specified value

To find entries not equai to a particular value, use the <> reiational operator. For example, to find all
unpaid orders:

argument =«<>PRID

The <> operator may aiso be embedded within an argument to perform a Boolean AND NOT
retrieval. For example, 1o find all the entries with ZIP-CODES {an X6 item) beginning with "900" but
not in "90039™ _

argument =900R<>90039

Finding entries in a range of values

The »= and <= relational operations may be used in combination to specify a range. For example,
to find all the entries that start with letters between "A" and *D," inclusive:

argurneant = >=Af<=Df@

Pattern-matching and/or exclusion may optionally be performed within a range, allowing entries to be
qualified that not only fall between two values but aiso conform to a specific patiern. For example:

argument = #¥##AA>=8910Q<=8512Q

woulld find entries that fall hetween the values "8910" and "8912" and additionally contain "AA" as the
fifth and sixth characters.

ﬁaThe argument following >=, <= and <> may NOT contain embedded ? or # characters

DBFIND argumentis used for relational access

For relational access, any of the previous arguments used for indexed access may be specified, and
operate in the same way.

Unlike indexed access, however, search values specified in ASCII for retrieval against a binary field
are automatically converted (and therefore do not need to bs prefixed by the «« conversion operator).

Thers are three ways to specify arguments for relational access: the SQL Notation, the Infix Notation,
and the Revarse Polish Notation.

@The SQL Notation is the use of "ARD", "OR", and "NOT" as Boolean operators to specity the
relationship between the argument values. If the SQL Notalion is to be used, the entire
argument must begin with the tilde (7) character and end with the semi-colon (3). The
operators can be in either upper- or lower-case, including any combination of both. The
argument must be left justified and conlain no embedded spaces within each argument value
unless the argument vaiue is enclosed in quotes.
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For example, an argumentof "JONES8 @ OR SMITHG; is not a valid argument. |

SQL Notation Operators

Oper | Description Format
AND | AND'ed ~% AWD v;
OorR | OR'ed ~X OR v;
woT ;i AND NOT'ed ~x NOT v;

nﬁ’tnﬁx Notation is the use of "

There must not be any spaces within the entire argument.
“JONES@, SMITHQ@: is notvalid. it mustbe “JONES@, SMITHR@;.

""", and =" as Boolean operators. The use of Infix Notation
also requires the entire argument to begin with the tilde (™) and end with the semi-colon (3).

For example, the argument

Infix Notation Operators

Cper | Description Format
+ AND'ed ~XY
OR'ed ~X ¥
- AND NOT'ed ~X=Y 7

= When Reverse Polish Notation (RPN) is used, each argument value must be enclosed within
square brackets ([ 1), and the entire argument must be terminated by a blank or @ (a value

within square brackets needs no trailing character).

Reverse Polish Notation Operators

Opet | Description Format

& AND'ed [x]lyl&
i OR'ed %]yl
15 | AND NQOT'ed xILlylle
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DBFIND mode/argument examples

| Relational retrievals

modai argument description
1 [GOLD@]} “all that start with "GOLD"
1 ~BOLDGE; same

{»=AB] [«=BR]l &
~>nAf AND «=Bd;
~>x=A@+ =00

[a@) {B@] |

~A@ DR BR;
~AR,B@;
[»=2A@] [ABA] i&

~»=AE NOT ARG;
~>aAl-ARG;

all in the range between "A" and *B", inclusive
same
same

all that begin with "A" or "B"
same
same

all greater than or equal to those that bagin with A", except those
that begin with “AB"

same

same

Finding entries by ANDing multiple values

Boolean operators (AND, +, &), and only those entries that qualify based on all specified values are

lA DBFIND argument may contain multiple values that are ANDed together with one of the AND

selected.

For example, fo find all the entries in a grouped Si-path that contain both the values "JOHN" and

"CHICAGO™
argument = "CHICAGO AND JOHN; SQL Notation
argument = "CHICAGO+JOHN; infix Notation
argument = [CHICAGO] [JOHN] & Reverse Polish Notation

@In the above example "CHICAGO" was specified first and "JOHN" second. This was done
because "CHICAGO" appears on fewer entries than "JOHN". It is faster and more efficient o
specify the iass common value first when performing relational access retrievals.
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Finding entries by ORing muiltiple values

Multiple vaiues in a DBFIND argument may be ORed together using one of the OR Boolean
operators (OR, ,. |}, and entries that qualify based on any specified value are selected.

For example, to find all the entries in a keyworded Si-path that contain the word "FITTING,”
“NIBBLE," or "CONNECTOR™

argument = FITTING OR NIBBLE OR CONNECTOR; SQL Notation
argument =~ FITTING,NIBBLE, CONNECTOR? Infix Notation
argument = [FITTING] [NIBBLE] | [CONNECTOR] | Reverse Polish Notaticn

Finding entries by AND NOTing multiple values

Mutltiple values in a DBFIND argument may be AND NOTed together using one of the AND NOT
Boolean operators (ROT, —, 1 &), and entrias that qualify based on one value and not anothar are
selected.

For example, to find all the entries in a non-Keyworded Si-path that begin with "NEW" except those
that begin with tha value "NEW YORK":

argument = "NEW@ NOT MNEW YOREK™; SQL Notation
argumen! = "NEW@=VNEW YORKX"; infix Notation
argument = [NEW@] [NEW YORK]!k Revarse Polish Notation

ﬁ:.lrlcithm'ztally, the same retrieval could also be performed more efficiently using indexed
access:

argumernt = NEW@<>YNEW YORKY

Finding entries with combined Boolean operators

The Boolean operators used by SUPERDEX allows very powerful combinations of operations tc be
specified.

For example, to find all the entries in a keyworded Si-key that contain both the words "COMB" and
"BIND" or "HOLD" and "DRILL" but not any word beginning with "FASTEN":

argument =" (COMB and BIND) or (HOLE and DRILL) not FASTENG;
SQL Notation
argurnent = " (COMB+BIND) , {EOLE+DRILL)~FABTENQ;
Infix Notation
argumenf = [COMB] [BIND]&[HOLE] [DRILL]&| [FASTENG@]!&
Reverse Polish Notation
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Processing of Boolean Operators for SQL Notation

At the lowast level, alt processing of the arguments occur in Reverse Polish Notation. Therefore, the
SQL Notation will be converted internally first to the Infix format and then to the RPN tormat.

Most of the examples and tables following will reference the SQL format. When the Infix format or
RPN format is referenced, the example will be marked as such.

| Since the SQL format is first converted to infix, following are several examples of the conversion.

I SQL Notation to Infix Notation Processing: i

SQL Argument infix Argument
-CHICAGO and JORN; CHICAGO+JOHN
~FITTING OR NIBELE or CONNECTOR; | FITTING,NIBBLE, CORNECTOR
~NEW@ not “NEW YORK"; NEW$-"NEW YORK"
-A%@ OR B OR C@;: AR, B@,CE

| For information on how the Infix Nolation is processed, see the foliowing section.

Processing of Boolean Operators for Infix Notation

At the lowest level, all processing of the argumentis cccur in Reverse Polish Notation, Therefore, the
infix Notation wili be converted internally to the RPN format.

Most of the examples and iables following will reference the SQL formail. When the infix format or
APN format is referenced, the example will be marked as such.

| Following are several examples of the conversion.

|Infix Notation to Reverse Polish Notation Processing:

Infix Argurnent RPN Argument
~CHICAGO+JOHN; [CHICAGO] {JOHN) &
~FITTING, NIBBLE, CONNECTOR; [FITTING] {NIBBLE] | [ CONNECTOR] |
~NEW@-"NEW YORK"; [NEW®] [NEW YORK)!&
~h@, B, Ce; [(re](Be]i[CR}
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Active and backup Sl-subsets

Besides the active Sl-subset in which the Sl-chain selected by an argument using one of the Boolean
operators is copied, a backup Sl-subset is used when processing arguments that contain more than

one value.

The internal processing of the argument specified in the previous exampls is done as follows (RPN is
used to define the process):

[COMB]

{BIND] &

[HOLE]

[DRILL] &

[FASTEN@] ! &

The Si-chain that is formed by the selection is stored in the active Sl-subset

A Boolean ANDing is performed between the result of this selection and the
virtual Sl-chain contained in the active Si-subset

The virtua! Si-chain contained in the active Sl-subset is fransferred to the backup
Si-gubsel, and the resulting Sil-chain is stored in the active Sl-subset {replacing
the existing Sl-chain)

An ANDing is performed in the same manner as above

The contents of the backup Si-subset and the active Si-subset are ORed, and the
resulting Sl-chain is stored in the active Sl-subset. The Si-chain stored in the
backup Si-subset is deleted.

The negated resuit of the selection is ANDed with the Sl-chain in the active Si-
subset, with the resulting Sl-chain stored in the active Si-subset, replacing the
existing Si-chain

For consistency and efficiency, specify a Boolean operator following each bracketed value except the
first (leRmost), as shown:

[ag@) [Be] | [ce] |

Alternately, specifying the argument value

[a@)(Be)icaj||

will also select the desired entrias but will destroy the backup Sl-subsel,

However, the argumerit value

[ae] (Bej[cei[De] |||

will not work.
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The effects of the various operations on the active and backup Si-subsels is summarized in the
following table. All of the arguments are defined as RPN since this is the only way to directly
manipulate the active and backup Si-subsets using all of the special arguments.

argument | Si-chain in active Si-subset Si-chain in backup Si-subset
& ANDed with backup deleted
| ORed with backup deleted
l& AND NOYed with backup deleted
[x3 replaced by x replaced by old active
[x1& ANDed with x unchanged
[x1] ORed with x unchanged
[x]!& AND NOTed with x unchanged
[%]$ ORed with active after x unchanged
is ANDed with backup
/ unchanged raplaced by active
1] erased replaced by active
\ repiaced by backup deleted
/\ unchanged deleted
\/ replaced by backup unchanged
B swapped with backup swapped with active
\Nix) replaced by x unchanged
Fas 4% ANDed with x replaced by old aclive
/x| ORed with x replaced by old active
JIxT1&| AND NOTed with x replaced by old active
1{x]& inveris and ANDs with x unchanged
[*] replaced by projection replaced by old active

Successive refinement

The complex DBFIND argument lHustrated previously may be broken up into several DBFIND calls
rather than being performed in a singie call.

For example, the SQL arguments would be:

1. DBFIND argument = ~ {QOMB and BIND):;
2. DBFIND argument = “or {HOLE and DRILL):
3. DBFIND argument = "not FASTENG;

The resull is the same as when using a single DBFIND call with the complete argument containing
multiple values. After each DBFIND, the number of qualifying entries in the Sl-chain {stored in the
active 8i-subset) is returned In the stafus array, and this may be reporied to the user to decide at any
stage whether or not to continue,

The / operator may be used to save an intermadiate result in the backup Sl-subset and retrieve it
iater using the \ operator.
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Positioning on a virtual Si-chain

A similar technique to that described above may be used to position at the beginning or end of or at
any entry on a virtual Si-chain in the active Si-subset.

DBFIND modes 1nn and 2nn may be used {0 position on the entry whose Sk-key value malches the
specified argument; if no malching entry exists, the internal Sl-pointer is set to the location where the
antry would reside. The following parameters could be used:

dset = CUSTOMER~MAEBTER
mode ==303

itern =3 ord

argument = ABC

In this example, the Si-pointer would be posilioned at the Sl-index for the customer ABC.

This same technique may aiso be used for going 1o the beginning of (rewinding) or end of a virtual SI-
chain, using modes 100 and 200, respectively. The entries could then be retrieved with DBGET

modes 15 and 16.
Determining entry count of a virtual Sl-chain
In addition 1o being able to locate and retrieve entries on any virtuz! Si-chain in the active Sh-subset, it

is possible to determine the number ¢f entries on any virtual Si-chain by calling DBFIND in mode 1
with a special argument, as shown:

baseg = CUsT

dset = CUSTOMER~MASTER
mode = 1

ftem =2 0rQ

argument = @@

This returns the entry count for the Si-chain that corresponds with the base and dataset specified in
the base and dset parameters. .

Finding entries using multiple Sl-paths in a dataset

This same technique of using multiple DBFIND calls to refine a selectzon wotks not only on a single
Sl-path in a dataset but on multiple Si-paths,

For example, to find alt cusiomers that start with "GENERAL" and are located in "LOS ANGELES"
two DBFIND calis would be performed and their results combined. The first DBFIND cali would
include these parameters:

ftem = COSBTOMER~NAME
argument = " GENERALQ;
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The second DBFIND cali would specify a different Si-path and the argument that corresponds with
that Si-path, as well as a Booclean operator indicating how the resulls shouid be combined:

item =CITY
argument =" and “LOS ANGELES";

The AND on the second DBFIND call indicates that the two sets should be ANDed. The second set
can instead be logically ORed or AND NOTed, by specifying OR or NO'T instead of AND.

For example, to find all the customers who have not placed any orders since January 1, 1891 OR
have an average order amount of fifty dollars or less, two DBFIND calls are parformed with the OR
oparator prefixing the argument on the second DBFIND:

ftam = LAST-ORDER-DATE
argument =" <=901231;
item VE-ORDER-AMY

argument ="or <=50;

Finding entries using muitiple datasets

The same lechnique may be used to qualify entries across multiple datasets by using multiple
DBFIND calls, each specifying a different dataset.

It is preferred that both datasets contain a common itern that is used in an Sl-subkey in each set. In
this case, the commen item forms a logical linkage between the two sets, and is referred to as the 8-
link.

s required that the item assigned as the Sl-lin configured as an Si-subkey in the

m!ti ired that the it igned as the Sl-link be figured Si-subkey in th
Sl-path that the DBFIND is being called against; alternately, for Sl-paths against a master
dataset, it may be the IMAGE search master field.

If there is no common flem between the datasels defined as an Sl-subkey, a projection may be
petformed, as will be explained later,

Let's look at an example that iocates alf the customers that are slow paying for orders and currently
have unpaid orders. The customers are contained in the CUSTOMER-MASTER dataset which has
CUSTOMER-NUMBER as its search field and a simple Sl-path called AVG-DAYS-TO-FPAY. The
orders are contained in the ORDER-DETAIL set, which has an Sl-path called ORDER-STATUS
which is comprised of the Sl-key items ORDER-STATUS and CUSTOMER-NUMBER,

Both datasets have the CUSTOMER-NUMBER in common, so this defines the Sl-ink used fo
logically join the two sets. The Si-link is declared as a second value in the #em parameter on one or
both DBFIND calls, in addition to the $1-path name, in this format:

femn = St-path, Si-link
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To accomplish the search, DBFIND is first called to jocate all the unpaid orders with the specifiad SI-
path and Sl-link:

dset = QORDER~DETAILL
item = QRDER-BTATUS , CUSTOMER~-NUMBER
argument = "UNPAID;

Then, DBFIND is called again to locate all the customers that iake an average of more than 45 days
to pay. An AND prefixes the argument value {o cause the virtual sets {0 be ANDed:

dset = CUSTOMER~MASTER
ifem = AVG~DAYE~TO-PAY, CUBTOMER~NUMBER
argument ="and »>=45;

Atternately, the virtual sets could have been ORed or AND NOTed by substituting the OR or NOT
operator in place of the AND operator,

After both DBFIND calls are completed, DBGETs could be performed against CUSTOMER-MASTER
fo retrieve the qualifying entries.

In this example, there are two virtual Sl-chains in the active Si-subset. For this reason, the AND is
done on the values of the Sk-link. If instead there were only one Si-chain in the active Sl-subset, the
AND would be done on the Sl-extension {the search field value for masters or relative record number
for details; refer to the Internal structires appendix for more information about the layout of the 8I-
subset}.

Finding corresponding entries in multiple datasets

When DBFIND is called in succession against muitiple datasets, one Sl-chain per dataset is placed
into the active Sl-subset. Entries may be retrisved from any of these virtual Sichains, independent
of one another, simply by using DBGET with the appropriate dataset specified in the dsef parameter.

Since the entries on these Si-chains are logically related by the Sl-link, #t is often desirable to find
entries on one or more of the Sl-chains whose Shlink values match a specified vaiue, thereby
performing a search against a virtual Si-chain in the active Si-subset rather than against entries in a

dataset.

This technique is facilitated by performing a DBFIND on each Sl-chain with the exact Sl-link value
specified in the argument parameter and ; or © specified in the fem parameter. |t is the “null item”
that causes the DBFIND to act on the active Sl-subset rather than the dataset. The exact SI-

link valte must be specified.

For exampie, to find all the customers whose Sklink value is equal to "ACME" call DBFIND with the
following;

dset = CUSTOMER-MASTER
mode = 1
ftem =7 0or @

argument = ACME

Subsequent DBGETSs in mode 5 or 6 will access the sub-selected entries that have an Si-link value of
"ACME.," while DBGET modes 15 and 16 will access the entire virtual Sl-chain,
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Finding entries using muitiple databases

Entries in multiple databases may be located in very much the same way as those in multiple
datasets. Again, multiple DBFIND calfls are used with an Silink, but each has a different value for
the base parameter. f a different Bem in sach base is used as the Sl-ink, they must be configured
with the same length.

SUPERDEX requires that DBFINDs against multiple databases be logically linked together. [If both
DBFIND calls are performed in immediate succession {with no intermediate intrinsic calls) and
therefore use the same stalus array, SUPERDEX automaticaily links the bases together, and no
specification is required by the program.

If intermediate calis are performed, the program must logically link the bases. To facilitate this,
DBFIND returns a unigue number in the second word of the sfafus array (unused by IMAGE}. The
program must retrieve this number from the sfafus array of the first DBFIND and specify it in the
second word of the status array in the second DBFIND,

Let's lock at an example of two databases, one containing customers and the other sales history.
We want to determine sales trends of bocks to schools in the CUST base by reviewing historical data
in the SALES base.

The refevant sets in each base have the common itermn CUSTOMER-NUMBER, so this item will be
used as the Sl-link. If no commen tem exists, a projection may be done, as we will see shortly.

The first DBFIND call locates the customers that are schools using a keyworded Si-key. The
argument values are partial keys being ORed together:

base = Qgar
dset = QUSTOMER~MASTER
flem = CUSTOMER~ID, CUSTOMER~NUMBER

argument = “8CHOOL@ or UNIVERBITY® or COLLEGE@;

The second DBFIND call accesses the appropriate dataset in the other database:

hase = BALES

dsef = PART-8UMMARY

item = VENRDOR~1ID, CUSTOMER~-NUMBER
argument = "and (MCMILQ or MCGRAWE);

oth calls spec -link as the second value in the Hem parameter, Also, the use of AND
ﬁBth Il ity the Si-link as th d value in the # Alsc, th of
at the beginning of the argument in the second DBFIND call tells SUPERDEX to AND its resulis
with the previous DBFIND call,

As always, the OR or NOT operator could have been used instead of the AND operator to perform an
OR or AND NOT retrieval belween databases.
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Finding entries in multiple sets and bases using projection

In the last two examples, a common item exists between the two datasets and dalabases being
searched, and was defined as the Si-ink. For sfuations in which there is no common item but a
logical relationship exists, projection may be used.

A projection is an operation that permits two datasets that do not contain a common item 1o be linked
together, providing each has an item in common with a third dataset. For this discussion, we'll refer
io the first dataset as set A, the second dataset as set B, and the third (linking) dataset as set . The
projection reassigns the Sl-link from the item set C has in commen with set A to its item in common
with set B, thereby forming & logical relationship between set A and set B, even though thay do not
contain a common item.

A projection is invoked by a separate DBFIND against set C which is called between the DBFINDs
against set A and set B Internally, a projeciion takes the Sl-ink values returned internally by the
DBFIND against set A (which are stored in the active Si-subset), looks up the corresponding entries
in set C, and replaces them with the Sl-link values that will be used for set 8. The Sl-link for set A
and set B are both defined by ftem name or number in the fem parameter, as shown:

itemn = Sf-path,new Si-link

where 5/-Path is a concatenated Si-Path that is comprised of the old Si-link as SI-Subkey-1 and the
new Sl-link as any other S|-Subkey,

Let's look at an example that locates all quotations for earthquake coverage given 1o policyholders in
Los Angeles in November and December of 1987, This requiras four DBFIND cails against three
datasets, with the second DBFIND call performing the projection.

The first DBFIND locates all policyholders in Los Angeles, with Sl-link specified in the fem
parameter:

dset = INSURED-MASTER
item = CITY, POLICY-NUMEER
argument = "WLOS ANGELESY;

The next DBFIND performs the projection, as designated in the argument by the special ® {asterisk)
operator. The ftem specifies the Si-link used in the previous DBFIND, as weil as the Si-link that will
be used in the next DBFIND:

dset = QUOTE~MASTER
tem = POLICY~NUMBER, QUOTE~NUMBER
argument = [ %)

The third DBFIND accesses the same dataset in which the projection was performed and locates all
the entries in the specified date range. The new Sl-link is specified in the ftem parameter;

dset = QUOTE-MASTER
item = QUOTE~DATE, QUOTE-NUMBER
argumenf = and >=871101<x=871231;
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The final DBFIND locates all the entries in another dataset that are of the requested coverage type:

dset = QUCTE~DETATIL
item = COVERAGE-TYPE,QUOTE-NUMBER
argument = "and EQ;

Notice that the last two DBFIND calls used ANDS in the argument to logically AND the resuits,

ﬁ.F’r«:aljra\(:zim'u uses ali qualifying Si-link values contained in the active Sl-subsat in lacating
entries. If there is more than one Slchain in the active Sl-subsst, entries may qualify
more than once. Therefore, a projection shouid only be performed when there is only
ohe Sl-chaln in the active Sl-subset.

Circumstances in which the Sl-link must be specified

As described, the Si-link is a common item that is configured in an Sl-subkey in each set and which
is used o form a logical linkage between the two sets, It is required that the Hem assigned as the §l-
fink be configured as an Sl-subkey in a concatenated Si-key; aflernately, for Sl-paths against a
master dataset, it may be the IMAGE search master fieid.

The Silink need not be specified in all cases involving relational access against multiple datasets
and/or databases, and may be omilted on some DBFIND calls. The foliowing rules govern the
specification of the Sl-link:

1. For rejational access between two gifferent Sk-paths within the same datasel, the Sk-link is not
required. The Boolean operations are based only on the St-extension {the search field value for
a master or relative record number for a detaii).

2. For relational access between two datasets in the same database, the Si-ink must be specified
for the first DBFIND cailt but not the second, although there is no harm in spacifying it for both
DBFIND calls. In this case, the value of the Slink is used for comparison instead of the Si-
extension. The Sl-link need not be specified for a manual master for which the IMAGE search
fisld is the default Si-link.

3. For reiational access betwsen databases, the Si-link is always used for comparison and must
always be specified for every DBFIND cali. (Additionally, ¥ intermediate calls bstwsen
databases are performed, the bases must also be iogically related via word 2 of the status array,
as described previously.)

Qualitying entries in the active Sl-Subset

While SI-Subsets were designated for relational retrievals, they can be very useful for ultra fast
access since they can be considered as in-memory datasets.

An in-memory dataset is created by a DBFIND call, where the 8i-Link is specified and the argument

is a relational argument. This Si-Subset acts like a dalaset with Si-Link as a SUPERDEX key. You
can access this set by DBFIND utilizing most of the SUPERDEX features.
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For example, first create an SI-Subset for customer "ACME",

dataset = CUBTOMER-MASTER

mode = 1

fem = CUBTOMER-NAME , CRDER~NUMBER
argument = “ACME;

Now do a selection on this S1-Subset with order-number 70123

dataset = CUSTOMER~-MASTER
mode = 1l

ftem a Jord;

argumer = 70123

Instead of using mode 1, the special modes 1nn and 2nn can be used to retrieve partial keys in
sorted order. Partial key retrieval using the @ cperator and the ? or # match characters are
NOT available.

@in-memory datasets can be especially useful for applications where you expect many
DBFINDs to faii, or when you need the same information frequently, since you get this
information without any disc access.

Preparing the argument
The many argument operators avallable with SUPERDEX allow very advanced and powserful

retrievals using the simple DBFIND mode 1. Arguments can contain one or more of the following in
various combinations:

W the @ << >>, 7, and ¥ conditional operators i
M ihe <=, »=, and <> melational operators

A the AND, OR, and NOT Boolsan operators

8 the 4, ,, and « Boolean operators l .
M the &, |, and ! & Boolean operators

B the #, 7, \, 8, and " special operators |

Aliowing these generalized argumeants for DBFIND modss 1 and 10 permits standard lookup routines
to perform many types of refrievals, with the argument determining the type and scope of access.
Complex arguments may be prepared for DBFIND calis by several methods.

The simplest method, which requires little or no reprogramming, is ic have users specify the entire
argtiment themselves, including multiple vaiues and various operators, and have the program pass
them literally to DBFIND.

Another method is 10 assign function keys to facilitate various retrieval capabilities. The user coukd
enter a string and hit a function key, and the program could read the function key label and
concatenate the appropriate operator to the specified value to form the argurment.

Various other mathods are available for programmatically constructing the DBFIND argument, such
as prompting the user with varipus seleciion boxes 1o check off or enler vaiues info.
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Eftect of DBFIND on the Si-pointer and current path

Like IMAGE, SUPERDEX returns a condition word of zero for successiul DBFIND calls and non-zero
if an error or exception is detected.

in IMAGE, calling DBFIND against a master set retums condition word -21 ("SPECIFIED
INTRINSIC I8 NOT ALLOWED ON MASTER BET),; in SUPERDEX, no error is returned
because # is a valid operation.

E’smce the condition word -21 is not returned on the master dataset for a DBFIND, some
genaric access programs may need modification. If a DBFIND is used to determine whether
a Jdatasot is a master or detail, this will not work. If a master dataset has at least one Si-Path,
the DBFIND will not return the -21, but ¢can return the condition word -52 {see following).

if the specified itern is neither a valid Sl-path nor IMAGE path, condition word -52 ("ITEM
BPECIFIED 18 NOT AN ACCESSIBLE BEARCH ITEM IN THE SPECIFIED
EET"} is relumed. '

it DBFIND does not find an entry that matches the specitied argument, condition word 17 ("NO
ENTRY FOQUND"Y) is returned, If the Sl-path name is the same as the IMAGE search field name
and the SUPERDEX DBFIND against the Si-path fails, an IMAGE DBFIND is automatically
performad against the search field. if called in mode 1 or 10, the Si-pointer is not set and the current
path is reset {0 the dataset’s current IMAGE path. Therefore, if the condition word is ignored and
subsequent DBGETs are called, they will operate on an IMAGE path (the current IMAGE path for a
detail set or the synonym chain for a master set) rather than the Sl-path.

if DBEIND is called with mode 1nn or 2nn, the Sh-pointer is set immediately before or after the
nearest qualifying entry and the current path is sel to the appropriate Sl-path and does not change.
For example, DBFIND mode 102 with an argument of BRAC may not locate a matching entry but will
set the Sl-pointer before "BRADMARIK." the nearest qualifying entry. Then, DBGET mode 15 or 16
may be used to refrieve the entries in ascending or descending order.

The foliowing table summarizes the effects of DBFIND on the Sl-pointer and current Si-path:

mode condition word = 0 condition word <> 0

1 before entry current path not set ™*

10 before entry current path not set **

100+ before first {alphabatical) entry current path not sst

tnn betore entry if cw = 17, before next entry
200 after last (zlphabetical) eniry current path not sef

2nn afier entry ¥ cw= 17, afier next entry

* may be foliowed by either DBGET mode & or 15 or mode 8 or 16 and will start at either the
beginning or end of the dataset, respectively, as compatible with IMAGE

* if using relationai access, the cutrent path is retained

*** if using relational access, the current path is relained; otherwise, defaults to current IMAGE
path
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Retrieving entries with DBGET

Entries that are located with DBFIND may be returned in ascending sorted sequential order with
modes 5 and 15 and descending order with modes 6 and 16.

Like IMAGE, modes 5 and 6 return condition words 14 and 15 ("BEGINNING OF CHAIN" and
"END OF CHAIN') when all qualifying entries on the Si-chain have been returned. Modes 15 and
16 continue to return entries in sorted sequential order that are not parl of the Si-chain, like greater-
than-or-equal-to and less-than-or-equal-to retrievals.

DBGETs with Un-initialized Sl-chain

if the Sl-chain has not been established or the Sl-pointer is outside of the current Sl-chain, this could
be the resulf of:

| DBFIND with mode other than 1 or 10
® DBFIND that does not find a match (returns condition word 17)
N DBGET mode 4

in these cases, DBGET modes 15 and 16 should be used instead of modes & and 6; otherwise, the
rasults are unpredictable.

Repositioning on an Sl-chain

if reading an Sl-chain (not an Si-subset) aleng an Si-path that has a unigue relationship (one Si-
index per data record, unlike with a keyworded Si-path), DBGET mode 4 can be used {o reposition
on the Sl-chain. An application for this is, for example, implementing a “previous page" function
when displaying entries on a terminal. This can be programmed by keeping an internal list of relative
record numbers of the first entry on each page and then returning to any page by calling DBGET
mode 4 followed by DBGET mode 55 in a loop.

To reposition on an Si-chain after switching to a different Si-path or iIMAGE path in the same dataset,
save the relative record number before switching paths, then fo return, call DBFIND mode 10 with the
origina! search argument followed by DBGET mode 4 using the saved record number. From here,
DBGET modes &, 6, 15, and 16 may be performed normally,

Reading Sl-indices only

it is desirable for efficiency {o restrict the DBGETs fo reading only the Sl-indices rather than actually
retrieving the entries from the datasets whenever possible.

When performing indexed access, the full Sk-index inciuding the Sl-extension {search field value for a
master dataset or refative record number for a detail} is returned. For relational access, the Sl-link (if
specified) and Sl-extension are returned.
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Several operations that may be accomplished by reading Sl-indices:

B validating the format of any vaiue in an Si-index, which always includes the search field valua
for Sl-paths related to master datasels.

B intermediale storage of the Sl-extension to facilitate resetting the Si-pointer to its former
position, such as afier changing Sl-paths

B testing for the presence or absence of a vaiue in multiple Sl-paths by reading them in parallal

To read Si-indices only, use a list of ¢ with DBGET modes 5, 6, 15, or 16,
To retrieve the entry associated with any Si-index, use DBGET mode 1 (reread cwrent entry).

lg:?‘ha t listis never transferred to IMAGE; therefore, the Jistin use before the ! was declared will
siill be active.

Reading muitiple Sk-indices with a single DBGET

When using the 1 /ist to read Sl-indices only, it is possible to read muftiple Sl-indices with a single
DBGET, equivalent to calling DBGET multiple times in a joop,

This is facilitated by an optional Si-countfer parameter, which specifies the number of Sl-indices o
return. I not specified, the default Si-counter value is 1. The Sl-counter is & numeric lteral
immediately following the !, as shown:

iist = ¥} Si-counter
fist =150

If a beginning-of-chain or end-of-chain condition is detected during the DBGET call, the returned
indices are less than the requested number of indices. The number of indices returned is contained
in word 5-6 of the status array. The Sl-Pointer is positioned at the firsi/last index,

@" using an Sicounter, be sure o use a buffer large enough to accommodate alf the SI-
indices that will be returned.

w'{he Sl-counter parameter cannot be used with any fist construct other than 1.

DBGET used to locate entry for DBUPDATE

if the DBGET used to locate an entry for updating specifies neither the @ Jist nor a lisf that includes all
the 5i-subkeys whose values are being changed, SUPERDEX will automatically parform one or more
rereads {DBGET mode 1) with various fists when performing the DBUPDATE.

This is both inefficient and causes the current fist to change without the knowledge of the program,
and therefore any subsequent calls done without re-intializing the fist may be faulty. It is therefore
recommended that the @ Jisf or & Jist that contains all Si-subkeys be used when calling DBGET
before DBUPDATE or when calling DBUPDATE.
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DBGET used to locate entry for DBDELETE

Similarly, if all Sl-keys are not included in the /st of the DBGET used 1o locate an entry for deletion,
SUPERDEX will automatically change the fist to @ (unless it is already @ or 3).

Because the current fist may change and therefore any subsequent calls done without re-initializing

the /ist may be faully, it is recommended that the @ /ist or a /ist containing all Si-keys be used when
calling DBGET before DBOELETE (the ; fist may also be used but is inefficient).

Effect of DBGET on the Sl-pointer and current path

Like IMAGE, SUPERDEX returns a condition word of zero in the status amray for successful DBGET
calis and non-zero if an efror is detected.

in addition, DBGET modes 5 and 6 performed on a master set read down and up the Si-chain,
whereas in IMAGE, they read down and up the current synonym chain.

if the item specitied is neither a valid Skpath nor IMAGE path, condition word -52 ("ITEM
BEPECIFIED IS5 NOT AN ACCESSIBLE SEARCH ITEM IN THE SPECIFIED
SET") is retumed,

The following table summarizes the effacts of DBGET on the Sl-pointer and currant Si-path:

mode/relationship condition word = condition word <>
5ori15* before next entry it cw= 15, no change
6 or 16* : after previous entry if ow= 14, no change
other unique ch entry he change

other non-unigue no change no change

* if switching from mode & or 15 to mede 6 or 16, the same entry is not returned twice,

Serially Reading All Entries

Like IMAGE, SUPERDEX will allow a serial read through a dataset using DBGET mode 2. This will
return the records in the same order as IMAGE.

if you wish to sequentially access all the records in sorted order by any path, inftialize the path using
DBFIND mode 100, and retrieve them with DBGET mode 15. This will raturn the records in sorted

crder, based on the Si-Path defined, and retumn a condition word of 11 (End-offile}, as DBGET mode
2 does.

For masler datassts, using DBFIND mode 100 and DBGET mode 15 can be faster and more efficient

than DBGET mode 2. SUPERDEX does not need {o read each block in the datasel, while IMAGE
needs to Tead each block to see if any records exist in the block.
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Additional programming considerations

Summary of effects of Sl-intrinsics on the Sl-pointer and current Si-path

The table below indicates the effects of various intrinsics on the Si-pointer and current Sl-path.

in performing a DBPUT, DBPUTIX, DBDELETE, DBDELIX, or DBUPDATE against an Si-path for

which more than one Si-index may point to the same record {a n-to-one relationship referred to below

as a non-unigue relationship as in keywording, grouping, compound #ems, and SJUSERY), the position

of the Sl-peinter does not change--regardiess of whether or not a unique relationship exists for a

given entry.
intrinsic/mode condition word = 0 condition word <> 0
DBFIND mode 1 before entry current path not se ***
DBFIND mode 10 before entry current path not set ***
DBEFIND mode 100* before first entry current path not set
DBFIND mode 1nn before entry if cw = 17, before next entry
DBFIND mode 200 after last entry current path not set
DBFIND mode 2nn after entry if cw = 17, after next entry
DBGET modes SYis* before next entry if cw = 15, no change
DBGET modes 6/16™ afler previous entry it cw = 14, no change
DBGET other modes unigue on entry no change
DBGET other modes non-unique | no change no change
DBPUT no change no change
DBPUTIX no change no change
DBUPDATE no change no change
DBDELETE no change no change
DBDELIX n¢ change no change

* may be followed by either DBGET mode 5 or 15 or mode € or 16 and will slart af either the

beginning or end of the dataset, respectively, as compatible with IMAGE
" if switching from mode 5 or 15 o mode 6 or 16, the same entry is noi returned twice

***  if using relational access, the current path is retained

Testing for the existence of SUPERDEX;

New DBINFC mode 311 is provided to test for the presence of SUPERDEX, and returns information
about the Si-paths configured for a specified datasel. It is desighed for programs that are run against

the same database on various systems, of which some do not contain Si-paths.

Additionally, new DBINFO mode 312 may be used 1o determine the characteristics of a specific 81-

path.
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Calling SUPERDEX intrinsics in Privileged Mode
T At SUPERDEX intrinsics should be called in user mode. If called in Privileged Mode (after a cal

to GETPRIVMODE), contact Bradmark's Technical Support for information on possible
problems,

PREParing programs
Programs that access SUPERDEX'ed databases must be :PREPped with DS and optionally, MR
capabifity; DS capability is not required for Native Mode programs under MPE/XL. Programmers who
:PREP programs that use SUPERDEX will need one or both of these capabililies added to their users
with :ALTUSER. Users running the programs do not require additional capabilities.
Alt SUPERDEX intrinsics automatically extend the stack, by:

3 * S/-dataset block size
An additionat 1 or 2 Kwords of stack space is required if performing relationat access.

Programs should be :PREPped with a larger MAXDATA parameter value of al least 2 - 3 times the
block size (in words) of the Sl-dataset. Some programs will need to be executed with ;NOCB.
BASIC/3000

'a‘lf using BASIC/3000, please contact Bradmark's Technical Support for instructions,

BRW (Business Report Writer)

SUPERDEX is capable of interfacing to HP's Business Report Writer package. The Full PowerHouse
oplion is required for the BRW interface. Please see the Business Heport Write interface in the
Fourth-Generation Language User Manual.

Business Basic

i using SUPERDEX with Business Basic, make sure the necessary SL segments have been propetly

copied, as explained in the Installation chapter of the Configuration / Estabilshmg Slindices saction,
Please see the Business Basic Inferface suppiement.

Cc

No special considerations exist for programs written in C.

Version 3.1 March 1892 Programming  4-37



COBOL
COBOL programs that call SORT using INPUT PROCEDURE and OUTPUT PROCEDURE require a
large amount of stack space, and calling an Sh-intrinsic from INPUT or OQUTPUT PROCEDURE may
cause a stack overflow. If this happens, limit the amount of stack used for sosting in COBOL
programs by including the following command in source programs and then recompiling:
$CONTROL SBORTSPACE = nnnnn
where nnnnn is the number of words allocated for sorting, between 0 and 24000,
If COBOL programs are written in COBOL or COBOLIl that does not support $CONTROL
SORTSPACE yel, then use the USING statement.
FORTRAN
No special considerations exist for programs written in FORTRAN, atthough SORTINIT may be used
to restrict stack usage for sorting if necessary.
Pascal
No special considerations exist for programs written in Pascal, although SORTINIT may be used to
restrict stack usage for sorting if necessary.
PowerHouse
= SUPERDEX has interfaces to Cognos' PowerHouse modules QUICK, QUIZ, and QTP available,
with separate software and documentation, Contact your Bradmark sales representative or
distributor for information and a demonstration.
RPG
If the IMAGE intrinsics are being coded and cailed directly by the programmer, SUPERDEX does not
requlre an interface. If the intrinsics are not handled in this manner, SUPERDEX can not be used
with RPG.
SPL

No special considerations exist for programs written in SPL, atthough SORTINIT may be used fo
restrict stack usage for sorling # necessary.

4.38  Programming Version 3.1 March 1892



TRANSACT

Programs written in TRANSACT are converted quite easily to use SUPERDEX. Basically, the Sl-path
name is placed intc the key register, the search argument intc the argument register, and
FIND(CHAIN), FIND(RCHAIN]), or PATH is calied against a master or detail dataset. Please
see the TRANSACT Interface supplement for more information and dogumentation.

PROTOS

SUPERDEX does not require an interface with PROTOS.
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Native Language Support

Adding, updating, and indexing entries

When Native Language Support (NLS) is activated for a database, Slindices are generated by
SIMAINT, DBPUT, DBPUTIX, DBUPDATE and SI-USER according to HP's documented NLS
collating sequences. This may result in some confusion because indexing may be done differently

with and without NLS,

The following table shows how Sl-indices for a concatenated 8i-key would be sorted with and without
NLS:

with NLS without NLS Keywords without NLS
PAPER 100 PAPER ER 14 FAPER 1090
PAFER 400 BAPER 400 PAPER 200
Paper 300 PAPEREAG 150 PAPER aoo
paper 200 Paper 300 PAPER 400
PAPERBARG 150 paper 200 FAPERBAC 150

Qualifying entries with DBFIND

To qualily the entries with the Sl-keys shown above, the argumenis PAPERG, Paper@® and
paper@ are treated equivalently and all of the above entries are returned in the order shown in the

left column,

= Since the different representations of the same word are stored as distinct indices,
there are circumstances where the same entry may qualify more than once.
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Section 5 Intrinsics

Overview

This section describes the various Sl-intrinsics provided with SUPERDEX as enhancements o the
IMAGE intrinsics as well as the new DBERASE, DBPUTIX, DBDELIX intrinsics and SIUSER
procedure.

Chapter 1 Enhancements
Description Briefly documenis the £nhancements 1o the Sl-intrinsics over their IMAGE
counterparts,

Each subsequent chapler documents one or more intrinsics, including a discussion of
each, their syntax {# different than IMAGE), and parameters (if different than
IMAGE). The intrinsics are listed in alphabatical order by name.




Enhancements

For every IMAGE intrinsic there is an equivalent SUPERDEX intrinsic that has the same name and
uses the same parameters. Some additional parameter values are available to achieve new

functionality.

The enhancements to standard IMAGE intrinsics are summarized alphabetically by intrinsic in the
table on the following page.

Because mos! Sl-Infrinsics are functionally and syntactically identical to their IMAGE counterpans,
the changes are transparent; therefore, generally only varations are documented hera.

Summary of intrinsic

DBBEGIN ne changes; automatically imposed if missing on DBPUT, DBUPDATE,
DBDELETE, DBPUTIX, and DBDELIX and base enabied for logging. MDBX
not supported,

DBCLOSE no changes

DBEDELETE automatically maintains Sk-indices

DBDELIX new intrinsic; explicitly deletes Sl-index

DBEND no changes; automatically imposed if missing on DBPUT, DBUPDATE,
DBDELETE, DBPUTIX and DBDELIX and the base is enabled for logaing.
MDBX not supported.

DBERASE new intrinsic; erasas dataset and associaled Sl-indices in a fast meds

DBERROR no changes. no enhancement intrinsic provided

DBEXPLAIN no changes, no enhancement intrinsic provided

DBFIND - works the same on master and detail dataset
- new mode 10 works same as mode 1 but does not return qualifying entry

count
- new modes 100-299 position Sl-pointer
- argument may contain multiple values and operators
- multiple calls perform dynamic queries on multiple flelds, sets, and bases
- can qualify a master entry based on its relatsd detail entries in a super-group
- the results of the current and previous DBFIND are maintained

DBGET - works the same onh master and detail datasets
- modes 5 and 6 retrieve entries in ascending and descending sorted order
- new modes 15 and 16 return alf entries in the dataset aiphabetically
- new 1 Nist reads Sl-indices only; optional S/-counter retuns multiple Sl-indices

DBINFO new modes 311 and 312 return information about SUPERDEX configuration

DBLOCK no changes; conditionally imposed for DBPUT, DBUPDATE, DBDELETE,

DBPUTIX, and DBDELIX
DBMEMO ignored if logging is not enabled
DBOPEN - internally establishes SUPERDEX configuration

- replaces first word of IMAGE base name with the SDU number, insiead of the
DBU number

B-2 Inttinsics
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DBPUT

- automatically maintains Sl-indices
- gniries with blank Si-keys are by defauft not indexed

DEPUTIX new intrinsic; explicitly adds $i-index
DBUNLOCK no changes; conditionally imposed for DBPUT, DBUPDATE, DBDELETE,
DBPUTIX, and DBDELIX

BBUPDATE - automatically maintains Sl-indices
- ay be used o update Sl-keys

DBXBEGIN not supported

DBXEND hot supported

DBXUNDC ot supporied

SITRANSLATE new procedire o convert an argument from Infix Notation to Reverse Polish
Noetation

SIUSER new ussr-writlen procedure; permils customer-defined Sl-indices
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DBBEGIN intrinsic

[ There are no syntax changes to the DBBEGIN intrinsic.

if the base is enabled for logging, SUPERDEX automatically imposes DBBEGINs {and DBENDs)
around several intrinsics, if a DBBEGIN is not already in effect. Those intrinsics are:

B DBPUT

m DBPUTIX
B DBDELETE
B DBDELIX
R DBUPDATE

The DBEND is imposed regardless of whether or not the intrinsic call is successful.

If the DBPUTIX and DBDELIX intrinsics are used in combination with DBPUT and DBDELETE, the
program shouid explicitly call DBBEGIN before the DBPUT or DBDELETE, arxi DBEND after the
DBPUTIX or DBDELIX.

| 2" Mutiple database transactions (MDBX) is not supported at this time.
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DBCLOSE intrinsic

The DBCLOSE intrinsic is the same as in IMAGE, although it additionally releases the run-time
SUPERDEX structures.

WSUPEHDEX may be configured to perform two DBOPENSs against a database for greater
efficiency. If this is the case, two DBCLOSESs are also performed automatically,

If the Si-indices are kept in a separate Sl-index base, SUPERDEX automatically DBOPENs and
DBCLOSEs the Si-index base.
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DBDELETE intrinsic

Functionally the same as IMAGE, with the addition that corresponding Si-indices are automatically
deleted, including super-grouped Sl-indices and custom-defined Si-indices generated by the SIJSER
procedure.

Locking

A DBDELETE against a SUPERDEX'ed set may also intemnaily access the corresponding Si-dataset
{o delete related Sl-indices. This should be taken info consideration when locking, since the
appropriaie Sl-dataset must be locked during a DBDELEYE, which may be done implictly or
explicitly. Refer 10 the Locking chapter of the Programming section for a discussion of the various
locking methods,

Logical transactions

if the base is enabled for logging, SUPERDEX automatically imposes DBREGINs and DBENDs
around each DBDELETE that does not already specify them. The DBEND is imposed regardless of
whether of nof the DBDELETE is successful.

DBGET used to locate entry for DBDELETE

if aii Si-keys are not included in the /st of the DBGET used to locate an entry for deletion,
SUPERDEX will automatically change the fist o @ (unless it is already @ or 7).

Because the current fist may change and therefore any subsequent calis done without re-initializing
the lisf may be faully, # is recornmended that the @ Jist or a Jist containing all Si-keys bs used when
calling DBGET befors DBDELETE {the : Jst may also be used bt is inefficient), unless the
database has been opened by SUPERDEX a second time (see Section 3).
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DBDELIX intrinsic

DBDELIX is a SUPERDEX intrinsic used to explicitly delete Sl-indices from B-frees (its countespart is
the SUPERDEX DBPUTIX intrinsic, which explicitly adds Si-indices).

The DBDELIX intrinsic accesses only the appropriate Sl-dataset and is used to maintain indspendent

indices, 1t also provides a method for deleting custom Si-indices in addition te those removed
automatically by DBDELETE.

Refer to the Adding, updaling. and deleting entrigs chapter of the Programming section for further
discussion.

Syntax DBDELIX (base,dsef, mode, status,ifem,buffer)

The DBDELIX intrinsic is syntactically similar to DBDELETE except that the fist parameter is replaced
by an itern parameter and the buffer parameter contains the full Si-index, including the Sl-extension.

Parameters

Base The base-ID (same as IMAGE).

Dset Name or number of the dataset in which the corresponding data entry exists.
If accessing an independent Si-path, this parameter should be left blank or set to
200.

Mode An integer with the value 1.

Status Only the condition word is set.

ltem The name of the Si-path from whose B-tree to delete the specified Sk-index.

Buffer The full Sl-index value inclixding the extension. The extension may be:

B the search fiekd value for a master dataset
M the relative record number for a detall dataset
B a suitable user-defined value for independent Si-paths
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Locking

A DBDELIX against an Sl-path internally accesses the corresponding Sl-dataset to delete one or
more Sl-indices. This should be taken info consideration when kocking, since the appropriate Sli-
dataset must be locked during a DBDELIX, which may be done implicitly or explicitly. Refer to the
Locking chapter of the Programming section for a discussion of the various locking methods.

Logical transactions
if the base is enabled for logging, SUPERDEX automatically imposes DBBEGINs and DBENDs
around each DBDELIX that does not already specify them. The DBEND is imposed regardless of

whether or not the DBDELIX is successful, if DBDELIX is used in combination with DBDELETE, the
program should include a DBBEGIN before the DBDELETE and the DBEND after the DBDELIX.

Error handling

Since SUPERDEX uses standard IMAGE messages 1o report all errors and exceptional conditions,
the same messages that are used by DBDELETE are displayed for DBDELIX,
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DBEND intrinsic

There are no syntax changes o the DBEND intrinsic.

If the base is enabled for logging, SUPERDEX automatically imposes DBENDs {and DBBEGINS)
around several intrinsics if a DBBEGIN is not aiready in effect. Those intrinsics are:

m DBPUT

B DBPUTIX
B DBDELETE
M DBDELIX
B DBUPDATE

The DBEND is imposed regardiess of whether or not the intrinsic call is successful.

if the DBPUTIX and DBDELIX intrinsics are used in combination with DEPUT and DBDELETE, the
program shoukd explicitly cali DBBEGIN before the DBPUT or DBDELETE, and DBEND after the
DBPUTIX or DBDELIX.

(= Multiple Database Transactions (MDBX) are net supported at this time.
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DBERASE intrinsic

DBERASE is a SUPERDEX intrinsic that erases the contents of a dataset and also removes all
corresponding Sl-indices for all associated Sl-paths. it is considerably faster than DBDELETEIing all
entries,

All entries in the dataset are read serially and erased, then the corresponding Si-indices are erased.
As with DBDELETE, a master datasel cannot be erased if any of its eniries have related detail
entries--if they do, the erase wiil not be performed at all.

Syntax DBERASE (base,dsef,mode, status)

Parameters

Base The base-ID (returned by DBOPEN),

Dset The name or number of the master or detail datase! to erase.

Mode An integer with the vaiue 1,

Status Standard IMAGE status erray.  Only the condition word is set (to zero if
successful or to one of the IMAGE condition words relurned by DBDELETE #
unsuccessful).
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Improved speed in exclusive access mode

Akhough erasing a dataset with DBERASE is much faster than using DBDELETES, is speed can be
increased further if run in exciusive access mode by logging on as the database creator and
executing the foliowing DBUTIL commands:

:RUN DBUTIL.PUEB.SYS
>>DISABLE base ¥OR ILR

ILR is disabled.
»>»DISABLE base POR LOGAING

Logging is disabled.
»>ENABLE base FOR AUTODEFER

Autodefer is enabled.
*»>BXIT

END OF FPROGRAM

Don't forget 1o reset these run-time options back o their original statusg using the ENABLE command
after the DBERASE has completed.

Recovery after abnormal abort
If the DBERASE fails due to a program abort, system failure, or other interruption, erase the dataset
using a utility {such as DBGENERAL) or delete any remaining entries using QUERY.PUB.SYS and

use the SIMAINT utility to reorganize all Si-paths related to the dataset. H SIMAINT is unable to
successfully recover the database, use the SIMAINT with the DBLOAD entry-point.

Version 3.1 March 1932 {ntrinsics 811




DBERROR and DBEXPLAIN intrinsics

There are no changes to the DBERROR or DBEXPLAIN intrinsics, and no enhancement infrinsics
are requirad.

The error condtions reporied by DBERROR and DBEXPLAIN are standard IMAGE error messages,
but may refiect errors encountered not only on the dataset containing the entries but also against an
Si-dataset.

When analyzing an error, keep in mind that it may be related to an Si-dataset rather thah (or in
addition 10} the dataset containing the entries, even though the entry dataset may be reported as
being in error. The same is true when SUPERDEX is configured to maintain its Si-indices in a
separate Slindex base: an error on the 8i-index base will be reporied against the primary base
~ containing the data enlries.

Refer to the table of SUPERDEX intrinsic error and exceptional conditions in the Emor and

exceplional. conditions appendix for different types of ermors, their meanings, and recommended
actions.

Detecting structural inconsistency

if there is an inconsistency between a B-tree and its corresponding dataset such that an Sl-index

~ refers to a non-existent antry, condition word 17 {"No ENTRY roUND") is returned. This would be
caused by deleting an eniry bul not its related Si-index. In this case, the Sl-path should be

reorganizad using the SIMAINT utility.

If an internal inconsistency within a B-tree is detected {due to program abori, system failure, etc.),

condilion word 18 {"BROKEN cHAIN"} is returned. In this case, reorganize ail Si-paths using the

SIMAINT with the DBLOAD entry-point.

Refer to the Malntenance and wtitties section for related information,
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DBFIND intrinsic

DBFIND accesses an Si-path and sets the Sl-pointer within that Sl-path's B-tree for subsequent
DBGETs. In addition o IMAGE, DBFIND works on both master and detaif sets.

In using DBFIND against Sl-paths, the argument may conrlain partial keys as well as generic values,
relational operations, ranges, and muttiple valuss which are logically combined via boolean operators.
For keyworded Sl-paths, the argument may conlain a keyword; for concatenated Si-keys, it may
contain a concatenated value; both may include partial and generic keys, etc.

If qualifying entries using a super-grouped Sl-path, DBFIND must be calied against the master set,
although entries in all datasets in the super-group will be used to qualify the master entries.

SUPERDEX aliows multiple DBFIND calls in succession to qualify entries across muftiple Sl-paths,
datasets, and even multiple databases. A similar technique may be used to refine a seiection,
whereby further qualification may be performed agains! entries already found.

Refer to the Qualilving entries with DBFIND chapter of the Programming section for furiher

discussion and examples.

Parameters

Base Same as IMAGE

Dset In addition fo IMAGE, master sets as well as delail sets may be specified by
name or number. If the Si-path is super-grouped, must be a master set.

If accessing an independent Sl-path, this parameter shouid be left blank or set {o
200.

Mode While IMAGE allows only a single mode (mode 1) for DBFIND, SUPERDEX
extends the capabilities of mode 1 while maintaining compatibility, and provides
several additional modes for usa on Si-paths. '

Mode 1 Fulty compatible with IMAGE mode 1. Also allows multiple values and various

operators to be included in the argument (explained laler). if no entty is found
that maiches the argument, condition word 17 ("NO ENTRY ¥FOUND" is
raturned.

s _numbe)
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Mode 10

Mode 100

Mode tnnsinn

Mode 200

Mode 2nnt2nn

Status

5-14

Intrinsics

Same as mode 1, but does not retum the number of gualifying entries in the
status array and is therefore more efficient. :

in mode 1, not only is the Si-pointer set fo the first qualifying Sk-index entry, but
the B-tree is traversed to locate all qualifying Sk-indices, It is more efficient to
only set the Si-pointer, so0 mode 10 should be used in place of mode 1 whenever
the number of qualifying entries is not required.

in mode 10, the chain entry count in the slalus aray is always sel to 1, for
compatibility with programs that cail DBFIND and test to make sure that the chain
count is not zero.

Positions the Sl-pointer before the first Si-index in the B-tree (i.e. before the
lowest alphabstical entry in the set in ascending oider). In this mode, the
argument is ignored and may be left blank.

Reads nn words of the argument and sels the Si-pointer before the first qualifying
Si-index entry. If no malching entry exists, condition word 17 ("NO ENTRY
POURD"} is retumed bt the Si-pointer is sel immediately before the nearest-
matching Si-index. if prefixed with & minus sign (=), reads nn bytes instead of
words,

Positions the Si-pointer gfier the last entry, in ascending order (i.e. after the
highest alphabetical entry in the set). In this mode, the argument is ignored and
may be ieft blank.

Reads nn words of the argument and sets the Si-pointer after the last qualifying
Sl-index entry. it no maiching eniry exisls, condition word 17 ("NO ENTRY
FOUND") is relumed but the Sl-pointer is set immediately aftsr the nearest-
matching Si-index. If prefixed with a minus sign (=}, reads nn bytes instead of
words,

Same as IMAGE, although the chain count {(words 5-6) is set by mode 1 only; in
mode 10, the chain count is set to a constant value of 1. In relational access
mode, the chain count reflects the total number of Si-indices in the active Si-
subset,

The first-on-chain and last-on-chain pointers (words 7-10) are set only for IMAGE
paths and not Sl-paths, unless the SISETLINK JCW has been set to 1. If the
SISETLINK JCW has been set, the first-on-chain and last-on-chain values will
contain the correct vatues for the given Sl-path.

Additionally, a unique internal number wtilized in performing logically-related
DBFINDs against multiple databases is efther returned or specified in word 2,
which is unused by IMAGE.

SUPERDEX returns a condition word of 0 in the first word on a successfiul call
and a non-zero condition word on an unsuccessful call, like IMAGE; however, a
SUPERDBEX DBFIND with a mode of 1nn or 2nn may return a condition word 17
arror ("NO ENTRY FOURD") while still setting the Si-pointer before or after the
nearest gualifying entry, respectively.
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Hem

Specifies either an IMAGE path or an Si-path, if an IMAGE path, the name or
number of the IMAGE search field Is specified as usual. if an 8i-path, the name
or number of the Sl-path or the #em number of the first Si-subkey in the Sk-key is

specified.

ﬁ-h' there is more than one Sil-path that starts with the same Hem
number, or if the Sl-path is an independent Si-path, the S!l-path name
or number must be specified.

If the Si-path number is 10 be used, it is recommended that the numbers NOT be
hard-coded in the program. A DBINFO mode 312 should be called against the
path to retrieve the Sl-path number. Si-path numbers are assighed dynamically,
based on the configuration of the database. Therefore, if Si-paths are added or
deleted the Si-path number for any Si-path may change.,

If both an IMAGE path and an Sl-path with the same name exist in the same
dataset and DBFIND is called in mode 1, SUPERDEX will use the Sl-path instead
of the IMAGE path. if the search of the Si-path is unsuccesstul, the IMAGE path
is used. if the IMAGE-path search is unsuccesstul, the condition word is set {0
17.

In performing successive DBFINDs against multiple dalasels, a commeon #tem
used to logically link the datasets logether {called the S/-iink) may additionally be
specified. It is required that the item assigned as the Sklink be configured as an
Si-subkey; alternately, for Si-paths against a master datasel, it may be the
IMAGE search field.

The Si-iink is separated from the Sl-path name by a comma, with the combined
value terminated by a 8PACE or ; as shown:

Sl-path, Sl-link;

if the Si-path is passed as an item number rather than a name, the item number
of the Sl-link should be specified in the second word of the fem amay.

if performing a proiection, which is used o logically link iwo datasets thal do not
contain a comimen item by reassigning the Si-link, the fem parameter lakes the
form:

Si-path, new Si-link:

To focate entries that have been fourd by pravious- DBFINDs in the active Si-
subset rather than in the dataset, specify a null femof 0 or ;.
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Argument

516

intrinsics

In IMAGE, the DBFIND argument must specify an exact search field value. In
SUPERDEX, the argument for DBFIND modes 1 and 10 may contain:

an exact Sl-key value {or concatenated vaiue)

a single @

a partial Sl-key value with one or two @ surrounded with << >>

a generic Sl-key value containing onhe of more embedded 2s (the
alphanumeric matchcode) or #s {the numeric matchcode)

a parial Si-key value preceded by either the >=, <=, or <> refational
operators

a range of two or more values with embedded relational operators (e.g.
>»=AQ«<=BE)

an ASCII value prefixed by ==, which causes the value to be converted to
binary for comparison

multiple Sk-key values, with the argument beginning with the tide () and
ending with the semi-colon (), and including cne or more of the boclean
operators AND, OR, of NOT {specified in SQL Notation)

N multiple Sl-key values, with the argument beginning with the tilde {7) and
ending with the semi-colon {3}, and including one or mote of the boolean
operators +, ,, or « (specified in infix Notation})

multiple Sl-key values, delimited with square brackets ({ 1), and including
one or more of the boolean operators &, |, or ! k (specified in Reverse Polish
Notation)

the special operators, such as /, \, and §, used for manipulating the active
Sl-subset and backup Sl-subset

the special operator °, used for swapping the active and backup Si-subsets
the special operator #, used for projection

the special operator @@, which rewinds the virtual Si-chain, and in mode 1
raturns its entry count

many combinations of these constructs

The following operators may be embedded in the argument for DBFIND modes 1
and 10

| Conditional operators

any variable number of alphanumeric characters
any single alphanumeric character
any single hurneric character

:u:-elta

Relational opsrators

»x | greater than or equal to
<= | less than or equsal 1o
<> | not egual to
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[ Boolean operators i

SQL Notation
AND | and
OR or
NOT | and not
infix Notation
+ and
. of
- and not
Raverse Polish Notation
& and
| or
t& ; andnot

I Special Operators (for successive DEFIND calis) |
& ANDs backup Sl-subset with active Si-subset, replaces active with
resull, deletes backup

| {ORs backup with active, moves result into active, deletes backup

{& | AND NOTs backup with active, moves resuft into active, does not
change backup

/ moves copy of active into backup

\ moves backup into active, deletes backup

swaps the active and backup
[1 repiaces backup with active, erase active
[*1 | performs a projection
@8 | rewinds virtual Sl-chain; returns entry count in mode 1

lI%'!n modas 100 and 200, the argument value is ignored.

Keywords If DBFIND is calied against a keyworded Sl-path and the length of the specified
keyword exceeds the keyword length configured for the Si-path, the specified
keyword is truncated to the keyword length and matching is done on 1he truncatad
value.

Terminator if DBFIND is called in mode 1 or 10 and the specified argument is not the full SI-
key value, efther the buffer must be padded with spaces or the argument valus
musl be terminated by:

W for alphanumeric fields with arguments not surrounded with << >>, a single
sPACE followed by a single @

for aiphanumeric fields with arguments not surrounded with << »>>, & singie
@ {used for partial-key retrieval)

for alphanumeric fields with the argument surrounded with << »>>, up 10 two
@s.

for numeric fields, a single sPACE

for arguments beginning with the tilde (™), the semi-colon (7) |
for arguments ending with a ] or boolean operator, a singie sPACE or an @
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Delimitars

Booleans

Refinement

Data types

5.18
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if an argument begins with a tilde {7) and ends with a semi-colon (7), or an
argument value is enciosed in square brackets, this specifies that SUPERDEX
should perform a relational retrieval:

T>=C@;
[>=Ce]

The tilde and semi-colon are required when using the SQL Notation or Infix
Notation operators. The square brackets are required when using the Reverse
Polish Notation operators. Using these relationat accesses prevents entries from
being retumed more than cnce when the search ctiteria would qualify them
muttiple times.

Boolean operations bstween multiple values may be specified in a DBFIND
argument in SQL Notation, Infix Notation, or Reverse Polish Notation, as used in
HP calculators. In RPN, the operator always foliows the values bsing compared,
while the other two require the operator to precede the vaiue(s). For example:

“AG or BQ@ or >=p@: SQL Notation
TARG,BQ,>=pPQ; Infix Notation
[A@] [BR] | [>=PR] | Reverse Polish Notation

These locate all entries that begin with “A" or "B, or that baegin with "P" or an
alphabetically higher letter.

The special operators for managing the active and backup Sl-subsets may be
used alone or in combination in the argument, if used alone, DBFIND will manage
the Sl-subsets but not select any new entries. ARlernately, the special operator(s)
may be used to prefix any argument value and both the selection and Si-subsel
management operations will be performed in the same intrinsic call,

For DBFIND modes 1 and 10 in indexed access, ASCl numbers may be
specified for most numeric items (data types |, J, P, R, and 2) if prefixed with ==,
>=, <=, Of <> of, if appropriate, a ~ {negative sign}--the == operator simply
converts an ASCI| value specified to binary format for cornparison.

w'{‘he exceplion is data type K, for which values must be specified in
binary.

For concatenated Si-keys that contain Si-subkeys of mixed daia types
(alphanumeric and numeric) there are many different ways to specify data. Refer
to the Finding entries in a2 concatenated Sk-key paragraph in Section 4.

When performing relational access, the argument must be specified in ASCII.
Values are automatically converted to binary for comparison with binary data
vajues (do not prefix the argument with the == conversion operator).

For data types P and Z, SUPERDEX's DBFIND treals unsigned and postlive
values equivalently. For data type P, the sign is held in the last nibble {4 bils); tor
type Z, the sign is over-punched in the last byte.

Real numbers (items of data type R) may include embedded decimal points {.),
exponential signs (B), and positive {4} and negative {«} signs.
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Restrictions

Datatype Z

A few restrictions exist in arguments that may be specified:

for range searches, the first value specified (stanl point) must be less than the
second value {end point)

for range searches (as well as searches that use values that start with the
<=, »=, o <> relational operators), a ? embedded in a value is not
recognized as an operator but as a regular character

the @ wildcard may only be specified as the last character in a value, unless
the argument value is sumounded with the << >> operalors. Any characters
that follow an @ are ignored except when performing a range or not-equaldo
retrieval

exclusions (values preceded by <>) must be the last value in the argument

Additional restrictions exist in arguments that may be specified for Si-keys of dala
type Z:

a ? or @ embedded in a value is not recognized as an operator but as a literal
character. As the Sl-key is numeric, this could resulf in “ILLEGAL ASCII
DIGITE" in COBOL or as condition word 17.

leading zeroes must be specified uniess the argument is prefaced with the
operator ==, <=, »=, <> of relational access is being used.

mode 1nn or 2nn must be used 1o qualify entries when using a panial key
value for both simple and concatenated Si-keys

for concatenated Si-keys, mode 1nhn or 2nn must be used to quality entries if
the fuli Si-key value is specified

for concatenated Si-keys that contain Si-subkeys of mixed data types anag for
which the first Si-subkey is numeric, a numeric value may be specified in
mode 1 or 10 for the first Si-subkey only. Characters specified after the first
Si-subkey will cause unpredictable results. Use mode 1nn or 2nn 1o quaiify
partial or full concatenated Si-keys
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Effect of DBFIND on the Si-pointer and current path

The following table summarizes the effects of DBFIND on the Si-pointer and current Sl-path:

mode condition word = 0 condition word <> @
1 before entry current path not set*™*
10 before entry cutrent path not set**
100* before first entry current path not set
inn before entry it cw =17, before next entry
200 after last entry current path not set
ann after entry i cw = 17, after previous entry

*  may be followed by either DBGET mode 5 or 15 or rmode 8 or 18 and will start at sither the
beginning or end of the dataset, respectively, as compatible with IMAGE
** ¥ using relational access, the curtent path is retained
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DBGET intrinsic

Modes 5 and 6 return entries on a logical Sl-chain rather than a physical IMAGE chain. Also,
DBGET meoede 5 and 6 work the same in both master and detail sets {in IMAGE, mode & and 6
DBGETs against a master set traverse the synonym chain, and are rarely used).

New modes 15 and 16 are available. These modes operate the same as moadas 5 and 6, except they
continue to retrieve entries even after the Sl-keys no longer match the argument, all the way 1o the
end or beginning of the sel. Effectively, they perform greater-than-or-equal to and less-than-or-equal
to retrievals, respectively.

Also, the new 1 fisf construct is available for reading Sl-indices only, for greater efficiency.
it the next- and previous-record numbers in the chain are required, set the JCW SISETLINK to 1.

SUPERDEX will place the next- and previous-record numbers into the status array. This includes
any DBGET mods, or if relational access is being executed.

Refer to the Relreving entries with DBGET chapter of the Programming section for further

discussion.

Parameters

Base Same as IMAGE

Dset Same as IMAGE--sels may be specifisd by name or numbsr.
if accessing an independent Si-path, this parameter shouid be left blank or set 1o
200.

Mode Modes 5 and 6 are enhanced to work on Sl-paths, and new modes 15 and 16

permit ratrieval of entries in addition 1o those qualified by the previous DBFIND,
Mode 4 Mode 4 continues to function as in IMAGE.

If the Si-Path in the DBFIND is a one-to-one relationship index {simple index Si-

path or concatenated Si-path) and no relational accessing was executed, this

maode, in conjunction with modes 5 and 6, functions the same as IMAGE.

if relational access was executed, or the Si-Path is not a one-{o-one index, set

the JCW SISETLINK to 1 and SUPERDEX will function the same as IMAGE.

Mode 5 Mode 5 continues to function as in IMAGE if the DBGET is performed on an
IMAGE path.
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Mode €

Mode 15

Mode 16

Status

List

! list

522
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Mode b against an Sl-path returns all entries quaiified by the previcus DBFIND in
ascending soried sequential order i iIndex access was used. Once all qualifying
entries have been retumed, the condition word is set 1o 15 ("eND oF cHAIN).

Mode 6 continues to function as in IMAGE if the DBGET is performed on an
IMAGE path.

Mode 6 against an Sl-path returns all entries quaiified by the previous DBFIND in
descending soried sequential order if indexed access is used. Once all qualifying
entries have been retumned, the condition word is set to 14 ("BESINNING oF
CHAIN").

Same as mode 5, but continues to retrieve entries in ascending sorted sequential
order even after the Si-keys no longer match the argument (greater-than-or-
equal-to retrieva).

Same as mode 6, but continues to retrieve entries in descending sorted
sequential order even after the Si-keys no longer match the argument (less-than-
or-gqual-to retrieval).

| When using modes 5, 8, 15, and 16 against an St-path, only the first four words of

the status array contain accurate information, unless the JCW SISETLINK has
been set to 1. '

If the JOW SISETLINK has been set fo 1, words 7-8 and §-10 will be sent {o the
previous- and nexi-record numbers on the chain,

Same as IMAGE, bit additional considerations for subsequent DBUPDATE and
DBDELETE exist, and a new list is available.

if the SIEXTLEN JCW was used to configure a concalenated Sl-key with mora
than four non-contiguous Sl-subkeys, it is required that all items that were nol
explicitly referenced when defining the Si-key be included in the fist in the order in
which they appear in the dalaset before calling DBUPDATE or DBDELETE.

The ¢ list returns the Shindex rather than the data entry. This is much faster
than any other /ist construct because SUPERDEX needs 1o access only an Sk
dataset. ‘
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Slcounter

DBUPDATE

DBOELETE

Several functions can be accomplished with the ! fist by reading only the Sl-index
rather than the entire data entry, for example:

I patiern matching and character validation

R intermediate storage of an Sl-index to reset the Sl-pointer after changing to
another Si-path

M checking for the existence of common Slindices in two datasets, by
alternately reading Sl-paths from each set

If the corresponding data entry is needed for any Si-index {fo DBUPDATE or
DBDELETE the data entry, for example) use DBGET mode 1 (reread current
entry) with a fist other than 1 to read &,

The 1 iist is never seen by IMAGE, so the current list before the § fist was
specified will still be active (i.e. the * list may still be used as usual).

In reading an independent Si-path, only the ! [istis aliowed.

H using the ¢ list, an Sl-counter may optionally be appended as numeric fteral to
specify the number of Sl-indices that should be returned by a single DBGET cal,
in the format:

! Si-counter

The Si-counter is terminated by § or blank

if the DBGET used to iocate an entry for updating specifies neither the @ listnora
fist that includes ali the Sl-subkeys whose values are being changed, SUPERDEX
will automnatically perform one or more rereads (DBGET moede 1) with various fists
when performing the DBUPDATE.

This is both inefficient and causes the current list 1o change without the
knowtedge of the program, and therefore any subsequent calls done without re-
initializing the list may be faulty. It is therefore recommended that the @ listor a
iist that contains ali Si-subkeys be used when calling DBGET before DBUPDATE
or when calling DBUPDATE,

I35 sing the /2 database option in SIMAINT to allow two DBOPENS 1o be
performed eliminates this Ast concemn.

Simitarly, ¥ all Si-keys are not included in the Jist of the DBGET used to locate an
entry for deletion, SUPERDEX will automaticaliy change the /istto @ (unless it is
already @ or 7).

Because the curren! fist may change and therefore any subsequent calls done
withowt re-initializing the /st may be faulty, it is recommended that the @ fistor a
fist containing all Sl-keys be usad when calling DBGET before DBDELETE (the ;
fist {null list] may also be used, bt is ineflicient).

055" Using the /2 database option in SIMAINT to allow two DBOPENS to be
performed sliminates this Jist concern.
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Bufter Same as IMAGE.

Argument tgnored for modes 5, €, 15, and 16.

Effect of DEGET on the Sl-pointer and current path
The following table summarizes the effects of DBGET on the Sl-pointer;

mode/relationship condition word = § condftion word <> 0
5or 15" before next entry if ow = 18, ho change
Gorig* after previous entry if ew = 14, no change
other unique on entry no change
other non-unique no change no change

* i switching from mode 5 or 15 to mode 6 or 16, the same entry is not returned twice
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DBINFO intrinsic

Same as IMAGE with additional modes 311 and 312 implemented to return information about the
SUPERDEX Sl-path configuration for a database.

Parameters

Base

Quatlifiar

Mode

Mode 311

Base-id (same as IMAGE).
For mode 311, name or number of the dataset for which to return Sl-path
information.

For mods 312, name of the datasst to which the Sl-path is related followed by the
name of the Sl-path for which to return information, delimited by ;, as shown:

dataset name; Si-path name

Altsrnately, the dataset number may be specified as an integer followed by the Si-
path name of up to 16 characters {with no delimiter):

dataset number Si-path name

Or, the dataset number may be specified as an inleger followed by the item
number of the first Sl-subkey as an integer (with no delimiter):

dataset number item number

WH there are muitiple Si-paths related to a dataset that contain the same
item as the first Sl-subkey, the Si-path that appears first in the SI-
definitions is returned.

in addition, the path numbsr can be used in the same format as flem number

above. :

Al IMAGE modes are acceplable.

Mode 311 is used to chack for presence of SUPERDEX and to retrieve
information about the Sl-paths related o a specified dataset.
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Mode 312

Status

Buffer

5-26

Intrinsics

Mode 312 is used to determine the characteristics of a specific Si-path related to

a dalaset.

This mode is intended for use in determining whether an Si-path is keyworded or

grouped and, for grouped paths, the itemns that are included in the group.

Only the condition word is set,

For mode 311, information about the related Sl-paths is returned as the number
of Si-paths followed by 16 words of information for each Sl-path, in the following

format:
word | description
1 -number {count} of Si-paths
2-9 Sl-path name of Si-path #1
10 item number of first Sl-subkey of Sl-path #1, 0 for custom index
11 length In words of first Si-subkey of Sl-path #1
12 e number of second Si-subkey of Sl-path #1 (0 if not configured)
13 tength in words of second Si-subkey (0 ¥ not configured)
14 item number of third Sl-subkey of Sl-path #1 (0 if not configured)
15 length in words of third Si-subkey (€ If not configured)
16 item number of fourth Sk-subkey of Si-path #1 {0 if not configured)
17 length in words of fourth Si-subkey (0 if not configured)
18-33] same information for Sl-path #2
34-49| same information for Si-path #3
same informaiion for additionai paths

ng"!‘he space required for BUFFER is not larger than the length of the Sl-item,

For grouped SI-Paths the information is returned only once. Use Mode 312
to find ali members of the group. For Super-grouped Sl-Paths use mode 312

for all related detaiis,
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For mode 312, information about the Si-path is returned in the following format:

description

compound flem fiag (1 # IMAGE compotund ftem, otherwise 0)

grouped Si-path flag (1 if grouped Si-path, 2 if super-grouped,
otherwise 0)

keyworded Si-path flag {1 i keyworded Si-path, ctherwise 0)

index blanks flag (1 ¥ blank values are indexed, otherwise 0)

Si-path number

offset for first St-subkey

offset for sacond Si-subkey (¢ if not configured)

offset for third Si-subkey {0 if not configured)

tength in words of Si-index

10 length in words of Sl-key

11 number of Si-subkeys {0 for non-concatenated Si-keys)

12 number of Si-keys in group (0 for non-grouped Si-paths)

13 minimum keyword length (0 for non-keyworded Sl-paths)

14 average number of Si-indices {0 for non-keyworded and non-custom

Si-paths)

15 itern number of first Sl-subkey of first Sl-key in group {0 for non-

grouped Si-paths)

16 iterm number of first Sl-subkey of second Si-key in group (undefined if
non-grouped Sk-paths)

for additional Sl-keys in group

CRNGAEG Mg
Q
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DBLOCK intrinsic

IThere are no syntax changes 1o the DBLOCK intrinsic.

Based on its configuration, SUPERDEX may automatically apply a dataset-level DBLOCK against
one or more datasets, including the appropriate Si-dataset, when a program calls any of the following
intrinsics:

M DBPUT

B DBPUTIX
R DBDELETE
®m DBDELIX
W DBUPDATE

If the database is configured for a separate DBOPEN for locking, SUPERDEX calls both DBLOCK
and DBUNLOCK against the appropriate Si-dataset. Refer to the Locking chapter at the beginning of
the Programming section for a complete discussion about SUPERDEX and locking.
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DBMEMO intrinsic

DBMEMO is the sams as in IMAGE, but if called against a database for which logging is not enabled,

it is ignored.

Version 3.1 March 1982

intrinsics 5-29




DBOPEN intrinsic

The DBOPEN intrinsic is the same as in IMAGE, atthough it establishes the run-time SUPERDEX
structures and is therefore slightly slower, Additionally, # does NOT set the first word of the data
base variable as IMAGE doas. SUPERDEX stores the pointer to the SUPERDEX User area (SDU)
in the tirst word. This then allows SUPERDEX to retrieve the pointer for the IMAGE DBU from within
the SDU, thus ALL calls to the data base must be executed by SUPERDEX.

= SUPERDEX may be configured to perform iwe DBOPENs against a database for greater
efficiency: all access and locking of datasets contalning data entries are performed via the
first open, while all access and locking of the Sl-datasets are performed via the second open.
Refer to the Locking chapter of the Programming section for a discussion.

if the Shindices are kept in a separate Si-index base, SUPERDEX automatically DBOPENs (and
DBCLOSES) the Sl-index base,
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DBPUT intrinsic

Functicnally the same as in IMAGE, except entries with blank Sl-keys, and concatenated Si-keys for
which the first Sl-subkey is blank, are not indexed whereas in IMAGE they would all be placed on a
nuit chain. This may be overridden as a configuration option.

Appropriale Sl-indices, including Sl-indices for super-grouped Sl-paths and custom Sl-indices
generated by the SIUSER procedure, are automatically added into the B-trees when DBPUT is
called.

LIST parameter

The Jist parameter used when calling PBPUT must include not only the IMAGE search fields but all
fields configured as St-subkeys or Si-keys. If the /ist does not include all IMAGE search fields and
Si-keys, condition word -53 ("DBPUT IS MISSING A EBEARCH OR SORT ITEM") is
refurned. :

Locking

A DBPUT against a SUPERDEX'ed dataset may also internally access the comresponding Si-dataset
to add corresponding Si-indices. This should be taken into consideration when locking, since the
appropriate Sl-dalasel must be locked during a DBPUT, which may be done implicitly or explicitly.
Refer 1o the [ocking chapter of the Programming section for a discussion of the varicus locking
methods.

Logical transactions
If the base is enabled for logging, SUPERDEX automatically imposes DBBEGINs and DBENDs

around each DBPUT that does not already specify them. The DBEND is imposed regardless of
whether or not the DBPUT is successful,
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DBPUTIX intrinsic

DBPUTIX is a new SUPERDEX intrinsic used $o explicitly add Sl-indices into B-irees {its counterpart
is the new DBDELIX intrinsic, which expiicitly deletes Sl-indices).

The DBPUTIX intrinsic accesses only the appropriate Sl-dataset and is used to maintain independent
indices. H also provides a method for adding custom Skindices in addition to those maintained
automatically by DBPUT.

Retfer 1o the A g chapler of the Programming section for further
discussion.
Syntax DBPUTIX (base dset, mode, status,item,buffer)

The DBPUTIX intrinsic is syntactically similar to DBPUT except that the list parameter Is replaced by
an jflem parameter and the buffer parameier contains the full Sl-index, including the Si-extension.

Parameters

Base The base-iD (same as DBPUT).

Dset Name or number of the dataset in which the corresponding data entry exisis.
If accessing an independent Sl-path, this parameter should be left blank or set o
200.

Mode An integer with the value 1.

Status Oniy the condition word is sef,

tem The name of the Sl-path in whose B-tres to add the specified Si-index.

Butter The full Sl-index vaiue including the Sl-extension, which is:

® the search field value for a master datasel
M the relative record number for a detail dataset
B a suitable user-defined value for independent Sl-paths
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Locking

A DBPUTIX against an Sl-path internally accesses the corrasponding Sl-dataset to add one or more
Sl-indices. This shouk! be taken into consideration when locking, since the appropriate Sl-dataset
must be locked during a DBPUTIX, which may be done implicitly or explicitly. Refer to the Locking
chapter of the Programrming section for a discussion of the various locking methods.

l.ogical transactions
If the base is enabied for logging, SUPERDEX automatically imposes DBBEGINs and DBENDs
around each DBPUTIX that does not already specify them. The DBEND is imposed regardiess of

whather or not the DBPUTIX is successhd, if DBPUTIX is used in combination with DRPUT, the
program should include a DEBEGIN before the DBPUT and the DBEND afier the DBPUTIX.

Error handling

Since SUPERDEX uses standard IMAGE messages to report all errors and exceptional conditions,
the same messages that are used by DBPUT are displayed for DBPUTIX.
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DBUNLOCK intrinsic

| There are no syntax changes o the DBUNLOCK intrinsic.

If the database is configured for a separate DBOPEN for locking, SUPERDEX calls DBUNLOCK
{after DBLOCK] against the appropriate Sl-dataset. Refer to the Locking chapter at the beginning of
the Programming section for a complete discussicn about SUPERDEX and locking.
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DBUPDATE intrinsic

Functionaily the same as IMAGE, except R may also be used to change the value of an Sl-key.
IMAGE does not permit critical fields (search and sort fields) to be updated by DBUPDATE.

Skindices for super-grouped Sl-paths and custom Sl-indices generated by the SHJSER procedure
are attomatically maintained by SUPERDEX when DBUPDATE is called. 1t is required that the full
{@) /ist be used in this case,

DBOPEN mode 2

if the database is opened in mode 2, DBUPDATE cannot be used to update fields used in Sl-keys,
since this may require that an internal DBPUT and DBDELETE be performed against the
‘corresponding Sl-dataset, which cannot be done in DBOPEN mode 2. If this is attempted, condition
word -41 ("DBUPDATE WILL ROT ALTER A SEARCH OR BORT ITEM") is returned.

Locking

A DBUPDATE against a SUPERDEX'ed set may also internally access the corresponding Si-dataset
to add and delete corresponding Si-indices. This should be taken into consideration when locking,
since the appropriate Sl-dataset must be locked during a DBUPDATE against an Sl-key, which may
be done implicitly or explicitly, Refer to the Locking chapter of the Programming section for a
discussion of the various locking methods.

Logical transactions

if the base is enabled for logging, SUPERDEX automatically imposes DBBEGINs and DBENDs
around each DBUPDATE that does not aiready specify them. The DBEND is imposed regardiess of
whether or not the DBUPDATE is successful.

DBGET used to locate entry for DBUPDATE

If the DBGET used fo focate an entry for updating specified a fist that does not include all the Si-keys
in the dataset that are being changed, SUPERDEX will automatically perform one or more rereads
{DBGET mode 1) with various fists. This is both inefficient and causes the current Jlist to change
without the knowledge of the program, and therefore any subsequent calls done without re-initializing
the fist may be faulty.

it is therefore recommended that the @ fist or a Jist that conlains all Sl-subkeys be used when calling
DBGET before DBUPDATE or when caling DBUPDATE; otherwise, DBUPDATE may internaily
change the fist.

iIEUSEI’«; the /2 database option in SIMAINT to allow two DBOPENSs to be performed eliminates
this fist concem. :
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DBXBEGIN intrinsic

BZ" pynamic transaction intrinsics (DBXBEGIN, DBXEND, DBXUNDO) are not supported at this
time.
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DBXEND intrinsic

= Dynamic transaction intrinsics (DBXBEGIN, DBEXEND, DEXUNDQ) are not supported at this

time.
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DBXUNDO intrinsic

B pynamic transaction intrinsics (DBXBEGIN, DBXEND, DBXUNDO) are not supported at this
time.
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SITRANSLATE intrinsic

SITRANSLATE is an procedure to translate input from Infix notation to the Reverse Polish Notation.

Infix operators are ¢ (AND), = (AND NOT), and , {comma) (OR). Ths input string is evaluated from
left to right, with no precedence between operators. Parentheses can be used to change the order of
evaluation.

Cperands containing imbedded blanks must be delimited by double quotes (). The input string must
be terminated by a blank.

The OPERATOR parameter aliows ons infix operator to be supplied programmatically. This is useful
in applications prompting the user only for operands.

Parameters

Operator {byte) Values allowed are "4, "~*, *,* and biank (no operator supplied}

Input {byte array) Input string to be transiated, terminated by blank, in infix notation.

Output {byte array) OQutput string of transiation, terminated by blank, in Reverse Polish
Notation.

Error {integen Zero (0} upon silccessful operation.

Examples

blank
NEW-"NEW YORK"®
[NEW) [NEW YORK]!&

1)  OPERATOR
INPUT
OUTPUT

n i A

2) OPERATOR=  dlank

INPUT = (COMB+BLIND), (HOLD+DRILL)~FASTENG

QUTPUT = (coMR]IBLIND}&[EOLD) [DRILL)&| [FASTENG] &
3) OPERATOR:= +

INPUT = *LOS ANGELES"

QUTPUT = [L0OS$ ANGELES]&

4) OPERATOR= blank
INPUT = %505 ANGELES*
OQUTPUT = [LOS ANGELESI&
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SIUSER procedure

SIUSER is an optional user-written procedure that is invoked by SUPERDEX to compute one or more
custom Si-indices for entries whenever DBPUT, DBUPDATE, or DBDELETE is called and from the
SIMAINT utility. it is useful for establishing Si-indices that cannot be composed of dataset fields as
they are represented but which can be calculated using values in the data entry, as well as for Si-
indices that require:

more than four non-contiguous Sl-subkeys
date conversion

reordering

upshifting

stripping

other parsing

|IQASK customers should conlact Bradmark's Technical Support office for additional information.

The SIUSER procedure is written by the user and installed in an SL or XL that contains the
SUPERDEX segments, Each 8L or XL may contain a different SIUSER procedure, or the same
SIUSER procedure may be placed in various Sks or XLs. The SIJSER procedure is invoked once
for every DBPUT and DBDELETE and twice for sach DBUPDATE (intemally, the Sl-index is deleted
and re-added},

E=.‘i'h»a SILISER procedure must be in the appropriate object code format for both the SUPERDEX
environment and the application(s) that will be updating the custom index. This means # the
application is a native-mode application, then SIUSER must be included in the SUPERDEX XL. if the
appiication is a compatibility-mode application, the procedure must be included in the SUPERDEX
SL. The native-mode version of SIMAINT will not access the compatibility-mode version of
SIUSER, and the compatibility-mode version of SIMAINT will not access the native-mode
version of SIUSER.
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if multiple custom Si-paths have been configured, 1 is necessary to add conditional statements Info
the SIUSER procedure o specify which statements are exectted for which Si-path.

Syntax SIUSER (base,dsat, fem,buffer,Index)

Parameters

The first four parameters are supplied by the program; the index value is retumned by SIUSER.

Base The Base-id (returned by DBOFEN),

Dset The name or number of the dataset in which the corresponding data eniry exists.

When catlied from DBPUT, DBUPDATE, or DBDELETE, i#ts format is the same as
specified in those intrinsics. if calied from the SIMAINT program, the dataset

name is used.
ltem The name of the Sl-path in which to add the specified Si-index.
Buffer The full data entry (@ /isf) used in the DBPUT or DBDELETE.
Index This is an output parameter only--its value is returned by SIUSER.

The first word coniains a count of the number of 8l-indices to be created, followed
by their values in the length defined for the Si-path {use SIMAINT,LIST to look up
the length). Up 1o 16 indices may be returned,

To cause SUPERDEX not to generate any indices for an entry, specify 0 in the
first word of this parameter.

SUPERDEX will auiomatically add the appropriate Si-extension 10 form the Si-
index by appending either the entry's IMAGE search field value {if a master
dataset) or its relative record number {if a detall).

DBPUT, DBUPDATE, and DBDELETE

Sl-indices generated by the SIUSER procedure are awtomatically maintained by DBPUT,
DBUPDATE, and DBDELETE.

If DBPUT or DBDELETE is calied with & #ist other than @, SUPERDEX will perform a reread using the
@ Jist. H DBUPDATE is called with a list other than @, no updale of the Si-indices will be done.

= Using the /2 database option in SIMAINT to allow two DBOPENS to be performed eliminates
this fist concern.
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SIMAINT utility

The SIMAINT uiiity, when generating or reorganizing Sl-indices, calls SIUSER from the group or
account SL or XL in the same group in which SIMAINT is located and automaticaliy generates the
corresponding indices. For this reason, if custom Sl-paths have been configured, either place a copy
of the SL or XL that contains the SIUSER procedure into PUB.SUPERDEX and
NOPRIV.SUPERDEX or copy SIMAINT into the group in which the SL or XL resides and run that

COpY.

if an SIUSER procedure is written {0 access an Si-path from within the procedure, the Si-path that is
accessed from within the SIUSER procedure must have been configured in a previous run of
SIMAINT and may nol be changed in the current run. [n this case, the SIMAINT must be run with
LIB=G or ;LIB=P.
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Section 6

Maintenance and utilities

This section discusses the various maintenance considerations for databases that contain Si-paths.

it also reviews the various utility programs that may be used with SUPERDEX'ed databases.

Chapter 1

Function

Chapter 2
Function

Chapter 3
Function

Chapter 4
Function

Chapter 5
Function

Chapter 6
Function

Chapter 7
Function

Chapter 8

Database maintenance considerations
Incliudes tables listing the various operations that require maintenance of Sl-paths
and the type of maintenance required,

SIMAINT utility
Used to recrganize and delete Si-paths. It also describes the DBLOAD, LIST,
SCHEMA, and STRUCT options, and running SIMAINT in batch.

SUPERDEX utility .
This program is used to maintain and reorganize Si-Paths in an on-ine full screen
environment.

SIPATH utility
Will display ali IMAGE keys and SUPERDEX Si-Paths informatlon in one concise

display.

SITEST and SIREPAIR utilities
Used to check the integrity of B-trees and their correspondence o the data entries
they represent, and fo repair the B-trees.

SICOUNT utility
This utility will display the exact compression information on Sl-Paths.

SITRACE facility
Available with SUPERDEX. This facility will trace all user IMAGE intrinsic calls,
along with the SUPERDEX IMAGE intrinsic calls.

SIDRIVER utiiity




Chapter 9
Function

Chapter 10
Function

Chapter 11
Funclicn

Chapter 12

ALTPROG utility
Adds capabilities to and increase MAXDATA of object program fifes, as required for
SUPERDEX operation,

SIBASE utility
This utiiity will auiematically create the separate Sl-index dalabase.

SISIZE utility
This utility will modify the capacity of the S| dataset(s).

QUERY/3000 utility




Database maintenance considerations .

Sl-indices are maintained automatically by SUPERDEX's DBPUT, DBDELETE, and DBUPDATE
intrinsics. However, because Shindices reference data entrieg by search field value or relative record
number, certain database maintenance functions will cause the Sl-indices to lose synchronization
with the data entries they map and require reorganization.

Examples of this are as follows:
B error conditions, such as a system failure
B database maintenance tasks, such as reorganizing a detail datasst

B database structural modifications, such as changing the length of an tem used as an Sk-key
B modifications to the KWEXCLUD keyword exclusion file

Following are tables listing various database conditions that can require Si-path mainlenance.

Error and exceptional conditions that can require Si-path maintenance

Type Description

Condition | System failure which is not successtully recovered by iLR or DBRECOV
Action Run SIMAINT DBLOAD

Condition | Overflow of insufficient capacity in Si«lataset

Aclion Reorganize all Si-paths in the affacted Si-dataset using datasel/R. If unsuccessful,
run SIMAINT,.DBLOAD

Condftion | Failed dataset erase

Action Erase the dataset with a utility or delete any remaining entries using
QUERY.PUB.8YS, then reorganize all Sl-paths related to the dataset. If
unsuccessful, run SIMAINT,DBLOAD.
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Database maintenance tasks that can require Si-path maintenance
Type Description
Function | Renaming an item or datasaet.
Action | Run SIMAINT (without the STRUCT entry-point) and press RETURN at the
DATABET> prompt.
Function | Changing Si-key values in a dataset by a method other than the SUPERDEX
DBPUT, DBUPDATE, or DBDELETE intrinsics.
Action Reorganize the Si-paths in the related dataset,
Function | Any function that causes entries in a detail dataset to move to different
physical locations, such as a detail dataset recrganization.
Action Reorganize all Sl-paths in the related dataset.
Function | Database DBUNLOAD/DEBLOAD.
Action Run SIMAINT DBLOAD
Function | A database erase (such as with DBUTIL.PUB.SYS).
Action The SUPERDEX configuration will also be erased. MUST redefine all Si-paths.
Function | Changing the length or data type of an item used in an Sl-key.
Action Run SIMAINT STRUCT. For items which the Si-key length may not be specified
{(numeric}, the Si-key length is readjusted automnatically; otherwise, the Sl-key
length is unchanged uniess it woulkd exceed the item length, in which case the SIi-
key length is reduced.
Function | Changing the name of an item used in a Sl-key.
Action Run SIMAINT and press aeTuRN at the DATABET > prompl.
Function | Changing the name of a dataset that has at ieast one Sl-path.
Aclion Run SIMAINT and press AETuRN at the DATABET> prompl.
Functior: | Delating all Sl-datasets.
Action Delete the Sl-item.

Other conditions that can require Si-path maintenance

Type Description
Function | Modifying the keyword exciude file (KWEXCLUD).
Action Reorganize the KWEXCLUDE Si-path and all of the keyworded Sl-paths.
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Redefining and reorganizing Sl-paths

To redefine an Si-path or all the Si-paths related to a dataset, use the SIMAINT utility to Delete (/D)
and then redefine the configuration.

To reorganize a selected Sl-path or all the Si-paths related to a dataset, use the Reocrganize {/r)
option of the SIMAINT utility on the a specified Si-path or dataset.

To reorganize all Sl-paths for a dataset or database while also regenerating the Si-definitions, run
SIMAINT with the DBLOAD entry point,

DBGENERAL interface

Bradmark's general-purpose dalabase maintenance utility, DBGENERAL, automatically performs the
appropiiate maintenance tasks against SUPERDEX structures whenever necessary (DBGENERAL
version 6.0 and later). .

For example, when erasing a dataset using DBGENERAL option 4.4, the corresponding Sl-indices
are aulomatically removed; when reorganizing a detall dataset using option 3.6, the corresponding

Sl-indices are automatically reorganized; and when renaming a datasse! that has Si-paths using
oplions 5.3 and 5.6, the internal SUPERDEX definitions are automatically updated.

Refer to the DBGENERAI, User Manual for more information.
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SIMAINT utility

The SIMAINT wility is used for both configuring new Sl-paths and maintaining existing Sl-paths. It
also contains functions for displaying the SUPERDEX configuration for a database and regenerating
the Sl-definitions following structural changes to a database. These options are invoked by one of
the following sniry points:

B {none) permits St-paths to be added, reorganized, and deleted

® DBLOAD reorganizes all the Si-paths for a dataset or database; regenerates the S!-
definitions

o LIST lists all the Si-paths configured for a database

M SCHEMA  gensrates a job stream to configure Si-paths based on current configuration

B STRUCT adjusts the Sl-definitions to compensate for changes {o dalabase structure

Aithough new Sl-paths may be defined concurrently with maintenance of existing Si-paths, only the
StMAINT functions for reorganizing and deleting Sl-paths are discussed here—refer to the

_indices section for discussions about and examples of using SIMAINT o
configure new Si-paths and group existing Si-paths.

Access requirements
Before running SIMAINT, make sure:
M you have exclusive access to the database (excepl when using the LIST and SCHEMA
options)

® you are logged on as the database creator
M you are logged into the group and account in which the database resides

it is also recommended for performance reasons that you:
B disabls ILR

W disable iogging
M do not run SIMAINT with : LIB=G or s LIB<P
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input rules
These rules govern SIMAINT input;

all input may be in upper- or lowaer-case

? displays structural help (sets and items)

\, flushes the current response and re-prompts

lengths are reported and specified in words, not byles (uniess otherwise specified), and it is
necessary to convert for alphanumeric (data types U and X) items {e.g. X20 = 10 words).

SIEXTLEN JCW for special concatenated Si-keys

if you have configured Sl-keys that contain more than four non-contiguous items by utilizing the
SIEXTLEN JCW, 1t is required that this JCW be set before running SIMAINT with the STRUCT or
SCHEMA entry points. To do so:

$8ETICW BIEXTLEN=1

Invoking SIMAINT

Two versions of the SIMAINT program are provided, in PUB.SUPERDEX and NOPRIV.SUPERDEX.
They are identical except the PUB version uses techniques that require PM capability for improved
speed and is therefore much faster than the NOPRIV version. The PUB version shouid be used to
obtain the best performance.

Use the NOPRIV version, if you do not want to run the sofiware with PM capability and on datasets
whose block sizes are nol multiples of 128 words (128, 256, 384, 512, etc.).

To invoke SIMAINT:

sRUN SIMAINT.PUR.SUPERDEX

SIMAINT VERSION 3.1 {GEDECY91) COFYRIGHT DR. MATT / IABG (1988,1991)

B ciMAINT is run withoul s LIB=G or s LIB=D.
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Specifying the database
Specify the name of a database, as shown:

DATABASE » CEDB

= The open characteristic with which the database was optionally defined is autornatically retained
and need not be re-specified. However, & may be explicitly changed from single open to
separate open by appending /1 or /2 to the base name (but not to or from /3).

Specifying datasets

After specifying the database name, a Hst of the datasets that contain Sl-paths is displayed:

SI-PATHS EXIST FOR THE FOLLOWING DATASETS:
PREFD
CUST/1
SHIP
ORDM
PART
IPEM
BSHIP
-~ blank -
ENTER NAME OF SET TC BE MODIFIED OR NEW NAME

SIMAINT can be run against datasels that already have related Si-paths or those for which Sl-paths
have not yet been configured. if a dataset aiready contains Si-paths, they are displayed.

Enter the name of a manual master or delail dataset in the current database that contains Si-paths,
optionatly followed by one of the following suffixes:

/D Delete all dataset’s related Sl-paths
JR Reorganize all dataset's related Si-paths

This command instructs SIMAINT 1o reorganize all the Si-paths refated to the CUST dataset:

DATASET > CUST/R
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LS 3 The Sl-dataset suffix (/1 through /7) with which the dataset was. optionally defined is
automatically retained and may not be overridden (to reassign a dataset's Sl-indices to the
root Sl-dataset or any other Si-dalasel, it is necessary to delete and redefine aif related Si-

paths).

Specifying Si-paths

All Sl-paths related to the specified dataset and their attributes ars displayed, as shown:

SI1-PATHS EXIST FOR THE FOLLOWING DATASETS AND ITEMS:

CUHAME/R CUNAME L=6
CUADD/K CUADDL L =5
CUADD/K CUADD2 L=235
CUPHN CUPHNL L =1
CUPHEN CUPHNZ L =1
CUPHN CUPHN3 L =1

ENTER SI-PATH WITH OPTION /b /R /G OR NEW NAME

Enter the name of one of the Sl-paths shown appended by one of the following suffixes:

/D Delete specified Si-path
/G Group specified Sl-path (refer to the Configt
/R Reorganize specified S-path

Reorganizing Sl-paths

Skpaths should be reorganized periodically to maintain optimum performance, and must be
reorganized after certain dalabase mainfenance operations. Si-paths may be selected individually or
by related dataset. Alternately, all the Si-paths for a dalaset or database may be reorganized by
running SIMAINT with the DBLOAD option, which also regenerales the Si-definitions.

Refer {0 the tables near the beginning of this section for compiete details on what database
maintenance tasks require Si-path reorganization.

for super-grouped Si-paths, the Slindices for alt Sl-paths configured in the supsr-group are
automatically reorganized whenever any Si-path in the super-group is reorganized.

This example specifies the reorganization of all the Si-paths related to the CUST dataset:

DATASET > CURT/R
DATASET »
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Sl-paths may alternately be specified individually; for keyworded Sl-paths, the average number of
indices may be changed, as shown:

DATASET » CUST

SI-PATH > CUNAME/R

ENTER AVERAGE NUMBER OF INDICES PER ENTRY » 4
SI~PATH »

In this exarmnple, the keyworded Si-path CUNAME is being reorganized by suffixing & with /R, and
the number of indices per entry is being changed to 4.

Deleting Sl-paths

Sl-paths may be selected for deletion individually or by related dataset,

For super-grouped Sl-paths, all Si-paths configured in the super-group are automalically deleted
whanever any Sl-path in the super-group is deleted.

I this example, ail the Si-paths related to the SHIP dataset are deleted:

DATASET » SHIP/D
DATASET >

In this example, the Sl-path SHNAME is being deleted by suffixing it with /D:

DATASET > BHIP

THE FOLLOWING SI-PATHS AND ITEMS ARE DEFINED:
ZHIFP SHMAME L = 6

ENTER &I-PATH WITH OPTION /D /R /G OR NEW NAME
S1-PATH > BHNAME/D

SI-PATH >

DBLOAD Entry Point

The DBLOAD entry point is used to reorganize ali the Si-paths for a dataset or database, This entry
point is recommended following an operation in which data entries are relocated in the database,
such as a DBUNLOAD and DBLOAD. 1t is aiso useful for giving users the ability to safely and sasily
recrganize existing Si-paths--especially untrained users and those in turnkey environments--since
only the base name needs to be specified.

Additionally, SIMAINT DBLOAD regenerates the SUPERDEX configuration for a database, and is
required afier cerlain database maintenance functions. A complete list of database maintenance
operations that require the use of SIMAINT,DBLOAL appears in tables near the beginning of this
section.
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In this exampie, ali the Sl-paths for the OEDB database are reorganized:

1RUN SIMAINT.FPUB.SUPERDEX, DBLOAD
SIMAINT VERSION 3.1 {06DECS1}

DATABASE » ORBDB

DRLOAD 562 B-TREE RECORDS DELETED CPU $:00:07.6
SI~PLTHS EXIST FOR THE FOLLOWING SETS:

- blank -
CUSTOMERZ

ORDER-HEADERS
ORDER-LINES
ENTER MAME QF SET TO BE MODIFIED OR NEW NAME
DATASET > return
PROCESSING ST-PATH
PROCESSING SI-PATH

OF
OF CUESTOMERS

KWEXCLUDE
CUSTOMER-NAME

INPUT: 1003 RECORDS 100 = CPU (:00:01.2
SORT: 1003 INDICES CPU 4:00:00.0
OUTPUT : 1003 INDICES 100 % CPU £:00:00.9
PROCESSING SI-PATH CUSTOMER-NAME-KW OF CUSTOMERS
TINPUT: 1003 RECORDS 100 % CPU £:00:02.7
SORT: 2803 INDICES CPU 0:00:00.0
QUTFUT: 2788 INDICES 100 % CPU 0:00:02.6
PROCESSTING SI-PATH ADDRESSI-CITY-KW OF CUSTOMERS
INPUT: 1003 RECORDS 100 % CPO 0:00:04.2
SORT: 4448 INDICES CPU £:00:08.0
OUTFUT: 4417 INDICES 100 % CPU 0:00:02.6
PROCESSING SI-PATH CUSTOMER-NUMBER OF ORDER-HEADERS
INPUT: <520 RECORDS 100 % CPU 0:00:02.2
SORT: 2620 INDICES CPU 0:00:00.0
OUTPUT: 2620 INDICES 100 % CPU 0:00:01.4
PROCEGSING SI-PATH ORDER-TYPRE OF ORDER-HEADERS
INPUT: 2620 RECORDS 100 % CPU (:00:02.2
EORT: 2620 INDICES CPU 0:00:60.0
OUTPUT: 2620 INDICES 100 % CPU 0:00:01.3
PROCESSING 3I1-PATH ORDER-PART OF ORDER-LINES
INPUT: 9272 RECORDS 100 % CPU 0:00:08.7
SORT: 89272 INDICES CPU 0:00:00.1
QUTPUT: 9272 INDICES 106 % CPU 0:008:06.7
PROCEGSING SI-PATH PART-ORDER OF ORDER-LINES
INPUT: 9272 RECCRDS 100 % CPU CG:00:08.8
SORT: 9272 INDICES CPU 0:00:00.1
OUTEYT: 9272 INDICES 100 % CPU 0:00:06.8

TOTAL TIME : CPU 0:01:03.0

END OF PROGRAYM

COPYRIGHT DR. MATT / IABG {1988,1%91)

Elapsed 0:00:12

& QF ENT: 1003
Elapgsed D:00:02
Elapsed 0:00:00
Elapsed 0:00:01

# OF ENT: 1003
Elapsed 0:0G:43
Elapsed 0:00:00
Elapsed 0:00:04

# OF ENT: 1003
Elapsed 0:00:086
Elapged 0:00:00
Elapsed 0:00:03

# OF ENT: 2620
Elapsed 0:00:04
Flapsed 0:00:00
Elapsed 0:00:02

# OF ENT: 2620
Elapged §$:00:03
Eilapsed 0:00:00
Blapsed 0:00:02

% OF ENT: 8272
Elapsed 0:00:17
Elapsed 0:00:00
Elapsed 0:00:08

# OF ENT: 9272
Elapsed 0;:00:10
Elapsed (¢:00:0D
Elapsed 0:00:08
Elapsed 0:01:42
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Thare are three function keys availabie from this screen:

Custom Path Screen Function Keys

Key Label Deseription

Fi HELP Displays the Help Screen,

¥2 {Not Defined)

F3 PATH Returns io the Path Screen, without accepting the data currently
SCREEN displaved on the screen,

¥4 {Not Defined)

F5 {Not Defined)

Fé {Not Defined)

¥7 {Not Defined)

F8 EXIT Exits back to the Main Menu.

Once all of the data has been keyed, press the ERTER key. The process will then return to the

Path Screen.
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When running SIMAINT, BCHEMA, you are prompied for the base name and name of a file in which
to write the job stream as shown;

:RUN SIMAINT.PUB.SUPERDEX, SCHEMA

SIMAINT VERSION 3.1 {06DECH91} COPYRIGHT DR. MATT / IABG (1988,19%1)

DATABASE > QOEDB
SIMAINT Job File Generation

Enter NEW filename for SIMAINT job » OEDBEZ

:END OF PROGEAM

if the name of an existing file is specified, you are prompted for whether or not o overwrite it;
otherwise, a new file is created and the job stream is writlen inlo #, as shown:

{JOB MGR.SUPERDEX, DEMO
ICOMMENT Patch PASSWORD if necessary !

ICOMMENT TimeStamp : THU, DEC 12, 1981, 10:46 AM:
RUN SIMAINT.PUR.SUPERDEX; INFO="*

<BASE >DEDB

<DATASET >

<SI-PATH >KEWEACLUDE

<¥W LENGTH >4

<8I~ PATH >/

<DATASET >CUSTOMERS
<ST-PATH >UUISTOMER - NAME
<ITEM LEN=15 -~ SHORTER LEN »=20

<OFFSET {IN BYTES) =1

<ITEM 2 7/

<8I~ PATH >CUSTOMER - NAME-KW/X
<ITEM 1 »CUSTOMER - NAME
<ITEM LEN=15 - KW LENGTH >4

<MIN CHARZ PER KW >1

<AVERAGE KEYWORDS PER ENTRY »6

<ITEM 2 >4
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Below is a description of afi of the fields:

Path Display Screen Fields

Label Dascription

Dataset: Current dataset being accessed
Selection Order: Selsction order of dataset
SI-Path Name; Name of the Si-path

Path Type: Full description of the type of path
Key Length: Byte length of the Sl-key

Number of Keys:

Min Key Word Length:

Index Length:

Avg No Key Words:

included in this Sl-path
index

extension} in bytes

Total number of IMAGE Rems from the dataset that are
Minimum number of characlers required to create a keyworded
Total iength of the Sl-index {includes the Si-key and SI-

The defined average number of keywords per record

81, 82, 83, s4 These designations are used to identify the itemns that are
included in a concatenated Si-path. s1 is for Si-subkey-1, s2
for Si-subkey-2, etc. if the Si-path is not concatenated, none
of the designations will be displayed.

Trems Names of the IMAGE #tems included in the Sl-path

Type The IMAGE item type {(as returned by DBINFO mode 102)

Length The IMAGE item length (as returned by DBINFO mode 102)

The function keys available from this screen are:

I

Path Digplay Screen Funciion Keys

Key Label Description

Fl HELP Displays the Help Screen.

F2 (Not Defined)

F3 (Not Defined)

F4 (Not Defined}

F5 {Not Defined)

Fé6 NEXT Displays the next screen of items
SCREEN ;

F7 PREV Dispiays the previous screen of items
SCREEN :

F8 (Not Defined)

To return 1o the Path Screen, press the ENTER key.
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STRUCT Entry Point

The STRUCT entry point causes SIMAINT to compare the SUPERDEX configuration with the
database structure and comect any inconsistencies found. It is used after making certain structural
changes to a database, bul is automatically invoked by DBGENERAL. it should, however, not be run
after performing a DBUNLOAD/DBLOAD--the SIMAINT program should be run with the DBLOAD
option instead.

Refer to the tablas near the beginning of this section for a list of maintenance functions that require
the use of the STRUCT option {you will note that the STRUCT option is never used after renaming
sels or items).

This example shows SIMAINT,STRUCT being used after changing the length of an itern used as an
Sl-key:

1HUN SIMAINT.PUB.SOPERDEX, STROCT
STMAYRT VERSION 3.1 (06DECS1) COPYRIGHT DR. MATT / IABG (1988, 19%1)

DATARBASE > QEDB
DATASET > refurn

Running SIMAINT in batch

SIMAINT can be mun in batch, and uses similar dialog as the on-line. The method for creating a job
stream by which to run SIMAINT in batch is to run SIMAINT with the STRUCT entry-point.

The discrepancies between on-line and batch use is:

B some prompis are asked in batch at alf times, while on-line the prompls are asked depending
on previous answers

W a fine containing only a $PACE is represented in balch by a blank line

B a line containing only a RETURN {which is normally specified in a batch job as a blank line)
should is reprasented by a line containing a double siash (//) in the first two character
positions

SIMAINT will QUIT (not TERMINATE) normally upon encountering any error in batch, permilling
testing of the system JCW.
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For exsting Si-Paths, the #ems already included will be displayed with an appropriate lstter
designation. These CANNOT be removed or changed, Only new items can be marked.

If creating a Supergroup 51-Path for a Detail dataset only one item can be selected (using A). If there
are no related Master datasel(s) with the same Si-Path, the process wiil advance {0 the Related
Masters Menu.

The function keys available from this screen are:

ITEM Screen Function Keys

Key iabel Ereseription

F1 HELP Displays the Help screen.

F2 DEFINE Advances o the Item Definition Screen

SI-ITEMS

3 PATH Relumns to the rath Screen, without updating the tem data
SCREEN

¥4 (Not Defined)

F5 (Not Defined)

Fs NEXT Displays the next screen of tems
SCREEN

F7 PREV Displays the previous screen of items
SCREEN

F§ {Not Defined)

To update the data, press the ENTER key. |f the tems are nol numeric, you must also press the F2
key to define the item specific information.
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Function Key Operation

The function keys are used extensively in the SUPERDEX program to aliow for easy movement
through the screens. The values of each function key will change between screens, and depending
on available options, on the same screen.

There are two function keys that are always the same throughout the SUPERDEX program; F1 and
F8. F1 is the HELP function key and can be accessed at any time on any screen. ¥8 is the EXIT
function key. Pressing this key will returmn control back to the Main Menu screen, or if at the
Main Menu screen, it will exit the SUPERDEX program.

Main Menu

SUPERDEYX VERSION 3.1 BRADMARK TECHNOLOGIES, INC,. (<¢}BRADMARK 1587, 1592

1 INSTALLATION 2 PATH MAINTENANCE
1.1 Install SUPERDEX 2.1 Maintain SI-Path(s)
1.2 Build SI~Index Base 2.2 » Generate Path File
1.3 add DE/MR to Prog. 2.3 » Reorg All sI-Paths
2.4 > Change 5I Capacity
3 DIAGNOSTICS 4 OTHER FEATURES
General Path Info 4.1 » Command briven Maint.

1

2 Detalil Path Info
3 Test SI-Pathi{s)
.4 > Repair SI-Path(s)
5 Ceompression Infe
£ » Structural Change

e Lt 1

Please enter the number
of the desired selection: __
> Exclusive Access

The Main Menu provides access to most of the programs in the SUPERDEX environment. Each
can be accessed by entering the number associated with the particular program (1. 1 through 4. 1).
Upon completion of the selected program, control will retum back to this point. Refer 1o the other
chapters in this section for more information on each of the programs.

There are only two function keys available on this screen. F1 accesses the HELP Screen and
F8 will EXIT the SUPERDEX program.

Once the option has been keyed, press the ENTER key.
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The Average Number of Keywords: is used to calculate the size of the son file and the
worst case capacity for the Sl datasels. The default is set to the size of the field, divided by seven
(7), always rounded up. For example, a CUSTOMER-NAME ftem defined in IMAGE as an X30
would have a default of 5 (30 divided by 7 equals 4.29, then rounded up to 5}, A 60 characler
description ftem wouid be defaulted to 9 ( 60 divided by 7 equals 8.57, rounded to 8). This value
must be 16 or less.

The function keys available from this screen are:

f tem Definition Screen Function Keys

Key Label Description

Fl HELP Displays the Help Screen,

¥2 (Not Defined)

¥3 ITEM Returns to the Ttem Screen, withoul updating the ftem data
SCREEN

¥4 {Not Defined)

F5 {Not Defined}

Fe (Not Defined)

F7? {Not Detined)

F8 EXIT Exits back 1o the Main Menu

To update the data, press the ENTER key. Once the data has been updated, the process will return
fothe Path Screen.
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Dataset Menu

AUG 2B, 1891 SUPERDEX BASE MENU 10:53 &M

Please enter base name:; Password{Dflt=Creator):
BUPERDEX Open parameter {1(Default}),Z,3):

D ¢-4:9.4¢ 9.6.0.9.5.0.0.¢.0.0 QNS ©9.9.6.0.0.0.0.9.9.0.5.0:4.5 SIS PO 4.55 600950094
R 5 45 0.5:0.60.4.4.0.9.5:0.0.6 SN P S .03 0.0.4.6:3.¢ 646,05 SUIINIILS & +.9.6-0.0.0.6.9.6.9.9.0.$.91
LS +:0.0.9:9.0.0.9:0.0:6¢.9.6.0 SEIINEEED ¢ ¢.6.4.9.6:0.0.:4.0.0.065.¢ SN ¢ $..¢ 960 ¢ .05 0.6V 51
LD 0 6046 00064495900 QIS ¢4.0.6.0.6 5509650+ SIS 00 04555600 655964
SR ¢ +:54:0.0.6.6.4:5.4.9.0..¢ SUNNNEELS ¢.¢.0.6.0.05.6.5:0.0.0:0 0. SEINILY.0 0.9 0 -0.0.¢.6.6 6.6:0:0.4:0.4
REELD .0:0.9.¢.9.4:0.0.9:0.9.0.9¢ SUENEINELD ¢9.6.0.9.9.4.¢.9:5.0.4.0:¢ ¢ SIS +.9.0.0. 0600 0 0.090.5:9 4
—_ UXEXXXKXONKXXKKXX | HXOODXREXKAXHEX | FXXXAXEXXKEXXNAAX
L) 054 9.0.5:9.9.0:6:6.0.0.5 ¢ SIS 4.0:0.0.04:90.0.6:5:0 0.9 QUL DS 0 5.0 4.4.6.0.0::9.0.6.94
L) 0-9-4:¢.9.0.4:9.0.9:0.0.0.0.9 SUNIEIELY #6.0.4.0.9.5:6.0.9.0.0 45 SIEINEED +.0.0.9. .40 5 46 040091
o RXXAKCODKXXXARN _ _ UXNXXEXAXAAXEAXEK P XXAXRAEAAXNAKKAK
LD+ ¢.#:0:5.¢.4:6:0.5:0.0.0.0.- QUL .9.0.49.9.9.0.0.05.9.6.0 ¢ SIS ¢ 0:0.0:4.6.0.0 4.0.9.0-04.04
IITLD 48 45,046 9.6:6.0.9.6.¢ SUNENEELY ¢ ¢.0.0 45009000 0 QUS4 10.¢.9.4.0.4.9.0.0.0.8.9:0.¢:4
D 6'6:06.5.0:0.0.6.9:0.0.6 0.0 SUENIILD ¢ © ¢ 9.9 0990096 500 SNIIRS $.05.0.4.5 05 6.9 ¢ 5,49 01
__ THXKXNNCCINXKEXER _ _ *XARNAAXKAKAKEXKK * X XXXX XXX KK KAKLXN

“RR" - Reorganize all pathe for datasst
"DD* - Delete all paths for dataset
SUPERDEYX {(C} Bradmark Tachnologles, Inc. 1591

The Dataset Menu is actually a subscreen of the Base Menu. Once a database has been
selected, alf the datasets in the database are displayed. There are three sections of columns that
include datasst names and oplions.

The first column is to select a dataset for maintenance during this execution, To select a dataset,
enter ohe or two iefters (A-Z) in the two characier field. The dataseis are processed in the
aiphabsetical order of this two character field (i.e. A is processed before B and 2 is processed before
AR).

There are two reserved designations; RR and DD. The RR is used to specify that all of the Si-Paths
in the dataset should be reorganized. The DD is used fo specify that all of the Si-Paths in the
dataset shouid be deleted.

The second column is usad to specity which St dataset {valid values: 1.7, or the default-blank) shouid
be used when adding Si-Paths. If the dataset! already contains at least one Si-Path, this field must
be laft emply.

The third column is a display-only field used to denote whether the dataset already has existing SI-

Paths. If the * (asterisk) is displayed, the dataset has at isast one S!-Path defined for it. If this field
is blank, the dataset has no Si-Paths associated with it.
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Grouped item Offset Screen

Aug 28, 1941 SUPERDEX GROUPED ITEM OFFSET SCREEN 10:52 aAM
Dataset: Selection Order: _
SI-Path Name:
SI-Subkeyl: Key Length: _____ Start:__

STARTING STARTING STARTING

POSITION ITEM POSITION ITEM POSITION ITEM

SUPERDEX {€) Bradmark Techneologies, Inc. 19%1

The Grouped Item Offset Screen is used o accept the offsel {starting position in
characters) of each groupad ftem. This screen is only displayed for those grouped paths that are of
an alphanumeric type.

Each grouped item has a default offset of 1, which can be either accepted or overridden. The
maximum offset for any item cannot excede the length of the item itse¥f.

For sxisting paths that are having additiona! tems grouped to them, this screen will only display the
new items being grouped {(currently existing grouped items will not be displayed).

There are two function keys available for this screen,

Grouped item Offset Screan Function Keys

Key Label Description

¥l HELP Displays the Help Screen.
F2 {Not Defined)

¥3 {Not Defined)

¥4 {Not Defined)

¥5 {Not Defined)

¥6 {Not Defined)

¥7 {Not Defined)

F8 EXIT Exits backto the Main Menu.

Once all of the data has been keyed, press the ENTER key . The process will then return to the
PATH screen,
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Path Screen

AUG 28, 18531 SUPERDEX PATH sSCREEN 10:53 AM

Dataget: Selection Order:

£I-Path Name:

Action: _ Delete

Path Type: _ Group . Supergroup . Keyword _ Elank _ Custom
is Simple/Concatenated)”*

Existing Paths:

AN KN AR I B EXKES,
FSE0.0 3805540000664
RERXPRXZZRRLRRAX
FOX I X KKAREKE
BEXXEXEEAXRELLAAAX
RSO0 9000085999094
SO OOUIX XX
KEEXKEAEXEAAKXKRE
§9.9.9.8.90.8.9.¢.9.89009.51
FE 0900000500 00694
FKAEER KX KK ALERXER
KA EBRZRRRARELEEX
XREAKREZXXERXHKLE

* (Default Path Type

PR S EE 0900460084
HAXAFAR KL EERXK
B S8.0.04:0.6.9.8.58.0.58.4
PSS HE0.6.00.0.5.04.4
P00 88908 04884084
KOO XA XAXE KX
S $.9:6.0.9.0.0.0.0.0.50.9.9.4
KXXFFI LR EERXE ALK
B0.4.5.9.9.8.6.49.0.649.6.8.4
BP0 H 9600009944
XX LRI EAXNIXAY
KAXFIF AR KL T EXELX
XX A AR EXKA,

ARS8 90600.4 04
KERARERE LKA REK
b3.8.0.0.00.65.0.9.0.0.0.¢¢ 4
B ESN G404 990049
b8 8468468006548
XXX XENKERAHXAK
R HEATHEXKX
KETER SR L AR TEXY,
P 5.0.6.69.846.9.6.8.0.8.444
KON XER
KEXUX XN AR EXAXERL
FREXPAXEAXERAZHKL
KRRMXAOE K XK KNNA

FRHUUR A H AR AAALX
PR GH 4408805666004
B9 0:0.4.0.89.0.6.5:0.0.8.¢.4.4
FX RO
EESES VS 0N 00600 ¢
PO OETE9.0.8.0:8.600.0.0.4
KA FARAKAAELEHEE
FRENER R ERLLIKE
FEFEAEXAEFRRLKEL,
PEASS G0 04090.944
R XX,
PR E AR XX R R A
LESES A S 0DY P 40,094

Rearg . Display

SUPERDEY () Bradmark Terhnologies, Ine. 1931

The Path Screen is the primary processing screen for the Si-Paths. I is used to execlde
several functions, Including creating new Si-Paths, deleting Sl-Paths, reorganizing Si-Paths and
mairtaining S)-Paths. This screen is not used to maintain the Si-Paths for the **SPECIAL*
datasst (refer o the Special Path Screen).

The first two fiekds are display only fields. They dispiay the current dataset being processed and the
selection order value entered from the Dataset Menu.

The next fiek is the SI~Path Name:. This field is used to enter the name of either an existing
Si-Path or a new Sl-Path. If the name entered is an existing Si-Path, only the Action: options
and the Group option are available. If the name entered is not an exisling Si-Path, the Action:
options is not available. If you wish to modify the Path Type: on an existing SI-Path (other than
Group), it must first be deleted and then added back.

The Action: options are next. As stated sarlier, these options are only available for existing Si-
Paths. The Delete option will mark the Si-Path o be deleted. The Reoryg option will mark the
8i-Path to be reorganized, and the Display option will advance fo the Path Display
Screen. To sslect one of these options enter any character, such as X, in the field. If any of these
options are selected, no other options can be selected,
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The Group Name: is used to enter the group name of where the database is located. It is sel to
either the current logon GROUP or to the quaiified database group name from the Database
Menu, if  was specified. Again, the Password: field is used to enter the group logon password,
if necessary.

The Account Name: is displayed, and can not be modified. if an ACCOUNT password exist, #
must be entered in the Password: fiekd.

B i1 this is the first SUPERDEX modification made to the database there will e questions
about capacities for the SI datasets during the maintenance process. The processes
will use the default values for the capacities calculated by SIMAINT. These are always
the worst case calculation based on the capacity of the user dataset{s) with the
SUPERDEX Indices, therefore none of the options selected will fail because of a full SI
dataset. Once the process has completed, an adjustment to the capac:ty of the Si
dataset(s) may be done,

The function keys available from this screen are:

{ Path Display Screen Function Keys

Key Label Dascription

Fl HELP Displays the Help screen.

F2 DATA Returns fo the Datasset Menu for addition maintenance

SCREEN

F3 {Not Delined)

P4 {Not Dsfined)

F5 {Not Defined)

Fé {Not Defined)

P7 {Not Defined)

¥8 EXIT Returns back 1o the Main Menu and does not save the entered
information

To update the dala, press the ENTER key. If on-line was chosen, the process will run the
maintenance program, SIMAINT, displaying the progress as i processes, and then refurh o the
Main Menu. If the selection to execite the process in batch immediately was chosen, the job file
will be streamed and the process will return to the Main Menu. ¥f the choice was made {0 save
the job file, the information will be saved and the process will retumto the Main Menu.
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Special Path Screen

AUG 28, 1991 SUPERDEX SPECIAL PATH SCREEN 106:53 aM
Dataset: Selection Order: ___
SI-Path Name: Acticn: _ Delete

Path Length (2/63): Use NLS-Sorting (Y/M): _

{answer only if * is displayed)

Existing Paths:
Len Path L.ean Path Len Path

LIRS0 0000 0.0.6.0.0.004
84 0 EX K XERXX
L0 09.0.80.9.6.9.0.000.05
#H KK XA KKK N
#H XX XN
L1 ED V.09 99 LV H0.0.9.9.9:4
LE BV E43.0.8.0.8.0.0.0.0.0.5:4
8 NNAXEXELKAXXEKK
LI D 400084 0.0.00.4.0.9.0.94
#4 XHNXAXKEKLAET AR
#4 XXEXXXAUANEAARAEK

#4 XXNKXXXUNULEKALXAK
§8 KAXOHERXN AN EXE
##  XXNEOOONOENNEE
LE I 80,00 0.9.9.6.000.8.5.8.4
LR DA SO0 NS49.0.0.0.9.5.9¢
#4 AN KAAEK
EEER 6.0.9.9.5.90.6.8.0.0.0.8:0:4.9.1
LA 6,65 5.0:0.0.6.0.6.4.4.9.64
#4 KOOI ENEHK
#4 AXXHXAUXXEIRON
#4 XAAXAXFABAXAKEEL

LE D 000004000 000884
LE B £0.8.8.0.0:0.0.8.0.0.45:00.4
LE IO 0.0956.0.0.0.5:084.4
L B S U89 0.5.9.9.9.0.0.9.5.5.8 .1
LEIP S GO 00899:8.9.088.46.4
(LD #0000 5.0.0.0.00.09.0.4
LA 0.8 0.0.089.0.09.0.9.9.9.9.1
#4 XAZUXEKXAAAXARRLKL
LD SO0 SRS 0.0.0.0.0.5:0.0 44
LE N 86000 0.0.0.000.8.99
LD VS CV8:90.8.9050.4.0.9.4

S S S O S Y
E » " * » L k) » L3 E ] »
E R N T S S

SUPERDEX (¢) Bradmark Technologies, Inc. 1951

This screen is the processing screen for #*8PECIAL®¥ Sl-Paths, wa8PECIAL#% Sl-Paths
include the Independent Sl-Paths and the keyword exclude Si-Path, KWEXCLUDE (see Sgetion 3 for
more information). 1t is used to create or delete *%*SPECIAL** Si-Paths,

The first two figlds are display only fields. They display **SPECIAL%* for the dataset name and
the selection order value entered from the Dataset Menu.

The next field is the SI-Path Name:. This field is used to enter the name of either an existing
8i-Path or a new Si-Path. If the name entered is an existing Sl-Path, only the Action: Delete
option can be selected. if the name entered is not an existing Si-Path the Act ion: option is not
available. If you wish to modify an existing Si-Path, it must first be deleted and then added back.

The Acticn: Delete oplionis nexi, As stated earlier, this option is only avallable for existing
Si-Paths. To mark the path for dejetion, key any character, such as X, in the field.

The next two fields, Path Length and NLS-sorting, are for new Si-Paths. The Path
Length is used fo define the entire length, in words, for the new path, and can be any numeric
value between 2 and 63. The NLS~Sort ing option will only accept a value if an * (asterisk) is
displayed next to the field. The asterisk will only be displayed if the database has been marked for
Native-Language, other than English. If the NLS collating sequence should be used fo sort the
indices, type ¥, otherwise the default N will be used. Only select NL.S if the independent path wii
contain alphanumeric data. If it will contain only binary numeric values, use the default of N.

Version 3.1 March 1882 Maintenance and Utilities 6-23




SIPATH Example

1RUN SIPATH.FPUE.SUPERDEX

SIPATH Version 1.1
DATABASE-OREDE . DEMO . SUPERDEX
PARSWORD>

IMAGE (Y/N)» Y

NUMBER OF DATA SETE 4

*Er TMAGE KEYZ **%

*kx

DETA SET *+* *** SET TYPE *** ** YKEY/PATHS **

CUSTOMERS MARUAL MAETER
ORDER-HEADERS MANUAL MASTER
OROER-LINES DETAIL DATASET

51 DETAIL DATASET

CUSTOMER-NUMBER
ORDER-NUMBER
FORDER-NUMBER
NO PATHES

*** SUPERDEX KEYS ***

*** DATA SET *** *** gI.PATH *** TYPE KEY

- ITEM(S)
CUSTOMERS
SI-PATH# = 10002 CUSTOMER-NAME SIM a0 34
- CUSTOMER~NAME X 36
{OFFSET = i SUBKEY LENGTH
SI-FATH4 = 10003 CUSTOMER-NAME-EW K g 12
~ CUSTOMER-NAME X 3¢
(OFFGET = 1 SUBKEY LENGTH
SI-PATH4 = 10004 ADDRESS1-CITY-KW GK g 12
-~ ADDRESS-1 X 26
{OFFSET = 1 SUBKEY LENGTH =
- CITY x 16
SI-PATH¢ = 10005 CUSTOMER-NUMBER SIM 4 4
~ CUSTOMER-NUMEBER I 2
{OFFSET = i SURKEY LENGTH

{12DEC91) Copyright Bradmark Techneologies, Inc.

DATA  KEY
TYPE LNGTH
I 2
I 2
I 2

INDEX HC OF MIN KW AVE NO
LENGTH LENGTH KEYS LENGTH KWDS

I
30)
p 1 [
8)
2 1 4
8}
1

4)
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Custom Path Screen

AUG 28, 1981 SUPERDEX CUSTOM PATH SCREEN 10:53 aM

Dataselt: Selection Order:
SI-Path Name:
SI-KBY Length (2/63): __
Average pnumber of indexes per record (1/316}: __
Use NLS-sorting ({(Y/N): _
{answer only if *** is displayed)

———

SUPERDEX (C} Bradmark Technoclogies, Inc., 1881

The Custom Path Screenis used to enter the information for a custom path (set Sacticn 3for
more information). Since a custom path does not have any IMAGE ftems, this screen is used instead
of the Ttem Screen used for regular Si-Paths.

The first three fieids are display only fields. They display the current dataset being processed, the
selection order value entered from the Dataset Menu, and the name of a new Si-Path from the
Path Screen,

The nex field, SI-KEY Length is used to define the length, in words, for the new path not
including the Si-Extension (see Appendix B for more information}, and can be any numeric value
between 2 and 63, inclusive.

Next is the Average number of indexes per record tield Thisis used to calculate
the proper capacity for the corresponding 8 datasel and to calculate the proper size for sorting the
indexes. The value can ba any numeric value from 1 to 16.

Finally, the NLS=-Sorting option will only accept a value if an * (asterisk) is displayed next to the
field. The asterisk will only be displayed if the database has been marked for Native-Language other
than English. if the NLS collating sequence should be used to sort the indices, type ¥, otherwise the
default N will be used. Only seloct NLS if the custom path will contain aiphanumaric data. If it
will contain only binary numeric values, use the default of N.
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SITEST and SIREPAIR utilities

The SITEST utilty is used for checking the integrity of the SUPERDEX B-rees and their
correspondence to the data entries they represent. Additionally, SITEST verifies the KWEXCLUDE
keyword exclusion Sl-path against the KWEXCLUD disk file,

SIREPAIR adds the capability to actuaily repair the SUPERDEX B-trees, so they will match the data.
SIREPAIR will repair 1% of the indexes based on the number of entries in the dataset. There is an
upper fimit of one million indexes that can be repaired. This is because the process of repairing the
indexes is siower than the process of reorganizing the indexes. If more than 1% of the indexes are
corrupted, # shows major corruption on the B-tree and therefore the B-tree should be completed
reorganized. This can only happen when a maintenance program is execuled without the
SUPERDEX libraries included during the process.

inconsistencies are reported by an ASClifoctal/bex dump of the Sl-indices in error.  Also, sach
inconsistency indicates whether it is an Sl-index with no corresponding entry or an entry with no
correspending Si-index,

Access requirements
| Before running SITEST or SIREPAIR, make sure:
B ycu have shared {DBOPEN mode 5) access 1o the database
M you are logged on as the database creator
B you are logged into the group and account in which the database resides

Because SITEST ard SIREPAIR do exiensive locking, i is recommended that they not be run during
heavy user access.

The rules and processes of SIREPAIR are the same as SITEST. Therefore, first SITEST will be
covered, then the differences betweeh SITEST and SIREFAIR.

invoking SITEST

Two versions of the SITEST program are provided, in PUB.SURPERDEX and NOPRIV.SUPERDEX.
They are identical except the NOPRIV version does not use techniques that require PM capability.
The PUB version shoukd be used to obtain the best petformance.

Use the NOPRIV version i you do not want to run software with PM capability and on datasets
whose block sizes are not even multiplies of 128 words (128, 256, 384, 512, elc.).
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Path Display Screen

AUG 28, 1991 SUPERDEYX PATH DISPLAY SCREEN 1(¢:53 aM
Datasel: Selection Order: _..
SI-Path Name:
Path Type:
Key Length: Number of XKeys: __ Min Key word lengrh: __

Index Length: Avg No Key Words:
{or Avg No of Indexes for Custom Index)

Items Type Length Items Type Length

83 54

RERRREEEEN
RERRRREREN

SUFPERDEX {C} Bradmark Technelogies, Ing. 1991

The Path Display Screen is used io display all related information abowt a path. Sl-Paths
that have been added during this execution of SUPERDEX, along with the previously existing Si-
Paths can be displayed. Of course, ali of the fields on this screen are display only.
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Specitying mode of operation
SITEST has two modes of operation:

Mode 1 checks the irtegrily of the B-tree itself and does not validate its relationship to the data
entries.

Mode 2 checks the integrity of the B-tree (same as mode 1) and the correspondence of the Si-
indices to the data entries they represent. Mode 2 is slower than mode 1 but performs a more
thorough analysis.

MODE (1=TREE, 2=FULL} >

Mode 1 processing

i mode 1 was selected, SITEST processes each B-free in succession and displays the phase
TREETEST while processing. Once the processing has completed, the number of Sl-indices
checked is displayed;

MODE {1=TREE. 2=FULL} » 1

FPROCESSING SI-PATH KWEXCLUDE oF

TreeTest 0 INDICES CPU 0:00:00.0 Elapsed 0:00:00
PROCESSING SI-PATH CUSTOMER-NAME OF CUSTOMERS

TreeTest 1303 INDICES CPU £:00:00.3 Elapsed 0:00:01
PROCEZSING SI-PATH CUSTOMER-NAME-KW OF CUSTOMERS

TreeTest 3059 INDICES CPU 0:40:00.4 Elapsed 0:00:01
FROCESSING SF-PATRH ADDRESSI-CITY-KW OF CUSTOMERS

TreeTest 4418 INDICES CPU (:460:00.5% Elapsed 0:00:01
PROCESSTNG SI-PATH CUSTOMER-NUMBER OF ORDER-HEADERS

TreeTest 2620 INDICES CPU 0:00:00.3 Elapsed 0:00:00
PROCESSING SI-PATH ORDER-~TYPE OF ORDER-HEADERS

TreeTeak 2620 INDICES CPU 0:00:00.2 Elapsed 0:00:00
PROCESSING SI-PATH CRDER-FART GF ORDER-LINES

TreeTast 92712 INDICES CPU G:00:01.7 Elapsed 0:00:03
PROCESSING SI-PBATH PART-CRDER OF ORDER-LINES

TreeTest 4272 INDICES CPU 0:00:01.7 Elapsed 0:00:03

END OF PROGRAM
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ltem Screen

AUG 28, 19921 SUPERDEX ITEM SCREEN 10:53 A
Datasat: Selection Order: __
SI-Path Name:
Path Type:
Ttems in Dataset:
PO SN S50 OF 0 S SN ¢.5.46.844.0.0.6 50400, Pt 68090060509 CUNNED$95.600.0.00.95.0.00.091
LES 0080000000 ¢.O QN 3990084 0.9.¢.0.0.0 4.0°¢ S04 S 840800000 QI & 56600 F 00 ae86.051
RAFLOAERERKXEN | KAKR AN AR ALK SOG4 800086000 CANIEN-$.0.0.0.960:0.6.5.0.0.0.0.0.4
e EREREXNEAAEIRAE L BXXEZZRXNAAREARYK bS5 S4 50000060 ¢ QNN 6.0.¢.650080.6.0.0.0.0.0.4
.0 06980 ¢.0.6.9.5.06.0 QNN ¢ ¢.0.5.9.8.5.¢.9.0.6.0.0.6.¢.1 S CH 00056000 QNI S 80.0.68600808050
B 6.6.0.9.0.4:0.0:0.4.0.0.0.¢.0 QENNIEN 6.0.6.6.5:0.4.0.0.0.0.0:9.4 6. h.0 SV 4500006500 0. QNN 5.¢.65.00:45.0.0.0.9.6.4
RAXFRAREEXEZZRXY . XA R IR EXER Y b 4985000550 40000 QNN ¢3¢0 0000000006
b 0000800595000 SIS ¢.¢.0.6.9.6.5.6.90.0.06.5.6.1 KHCERIIRBIOLIRNTE OIS
S 00:9060.0 5064450 SRNEEND $ 454554800 55:0.0.0.1 FEUXZ AN IRERE | BAR X H A X R AR,
REXRFRRLARTEZZRRY, . RRAXEXHEAXERXARX XXZEXEXEBATXARAN o ERNUBZEIXRETRNELALE
FOOGOOOONMEXXXNX . XICODOOOERN0K FOOOOR XN L MRS Y R XN
KOO RKMNTRER, . BN KK EAFX b 0000 E0E RSSO AN 00808 549.06.056.¢9.14
SUPERDEX (C} Bradmark Technologies, Inc. 1991

The Item Screen is used fo select the IMAGE #em(s) that will be included in the Si-Path being
buit. i the SI-Path already exists, the IMAGE item({s) that were selected previously will be marked
appropriately. Otherwise, no items will be mark.

The first four fisids are all dispiay only and are passed from the Path Screen. The Dataset:
is the name of the dataset being accessed, the Selection Order: is the selsction order
keyed from the Dataset Menu, the SI~Path Name: is the name of the Si-Path being
accessed, and the Path Type: is the description of the type of the 8|-Path as defined on the
Path Screen.

Next, is a table of the IMAGE ltemn names that are containad in the datasel. The first field is used fo
select the item for inclusion in the Si-Path. The field can be any group of two characters (i.e. A, CX,
FPF, B, elc.). A designation can only be usad once per SI-Path,

Numeric designations are not allowad, except when adding a Concatenated SI-Path. In this case,
the SISUBKEY-1 must be marked with an Al, SI-SUBKEY-2 must be marked with an A2, Sl-
SUBKEY-3 with A3, and SI-SUBKEY-4 with A 4.

if the Si-Path was NOT marked as grouped onthe Path Screen, then the items must be marked
with Al, A2, A3, A4 or A {if a simple SI-Path).

i a new SI-Path is belng created with the same name as an IMAGE item, the IMAGE ftem will be
designated with A1, and can not be modified.

When creating a new grouped SI-Path, it is important to designate the IMAGE ltem you want first in
the group as A (please refer to Saction 3 for information on the first Rem in a group).
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PROCESSING SI-PATH CUSTOMER-NAME-KW OF CUSTOMERS

TreeTest 3062 INDICES CPU §:00:00.4 Elapsed 0:00:00
INPUT 1004 RECORDS 100 & CPU 0:00:02.4 Blapsed 0:00:02
SORT 30477 INDICES CPU 0:00:00.0 BElapsed 0:00:00
COMEPARE 3462 INDICES 100 % CPU 0:00:01.4 Elapsed 0:00:02
PROCESSING S5I-PATH ADDRESS1-CITY-XW OF CUSTOMERS

TreeTest 44168 INDICES CPU 0:00:00.5 Elapsed 0:00:01
INPUT 1604 RECORDS 100 % CPD 0:00:03.7 Elapsed 0:00:04
SORT 4449 INDICES CPU G:00:00.6 Elapsed 0:00:00
CCMPARE 4418 INDICES 100 % CPU 0:00:02.1 Elapsed 0:00:02
PROCESSING SI-PATH ORDER-TYPE OF ORDER-HEADERS

TreeTest 2620 INDICES CPU 0:00:00.2 Elapsed 0:00:00
INPUT 2620 RECORDS 100 % CPU 0:00:02.2 Elapsed 0:00:02
SORT 2620 INDICES CPU 0:00:00.0 Elepsed 0:00:00
COMPARE 2620 INDICES 108 & CPU (:00:01.1 Elapsed 0:08:01
PROCESSING SI-PATH ORDER-PART OF ORDER-LINES

TreeTest 9272 INDICES CPQ 0:00:01.5 Elapsed 6:00:02
INPUT 8272 RECORDS 100 ¢ CPU 0:00:08.6 Elapsed 0:00:09
SORT 9272 INDICES CPY 0:00:00.0 Elapsed 0:00:00
COMPARE 9272 INDICES 100 % CPU 0:00:05.4 Elapsed 0:00:08
PROCESSING §I-PATH FART-ORDER OF ORDER-LINES

TreeTest 9272 INDICES CPY 0:00:01.6 Elapsed 0:00:02
INPUT 8272 RECORDE 106 % CPU 0;00:08.9 Elapsed 0:00:10
SCORT 9272 INDICES CPU 0:00:00.0 Elapsed 0:00:00
COMPARE 8272 INDICES 100 % CPU 0:00:05.8 Elapsed 0:00:06

END OF PROGRAM

For sach inconsistency detected, the Sl-index is displayed with a counter indicating the relative
position in the B-tree. If the counter is on the left side of the output, #t indicates an Sl-index with no
corresponding entry; # the counter is on the right side, there is an entry with no corresponding Si-
index.

Running SITEST in batch

SITEST can be run in batch, and uses the same diakg as on-line. The method for creating a job
stream by which to run SITEST in batch is to anticipate the on-line prompts and provide responses
for them.

SITEST will QUIT (not TERMINATE) normally upon encountering any error in balch, permitting
testing of the system JCW.
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Rem Definition Screen

AUG 28, 19981 SUPERDEX ITEM DEFINITION SCREEN 10:53 aM
Dataset: Selection Order:
§I-Parh Name:
Path Type:
Item: Ttem Selection Order: _

Item length {in bytes): —

Starting Position {in bvtes): —_—

Minimum Number of Characters: - {1 - 43
per Keyword {(Kevword only)
Average Number of EKeywords: — {1 - 18}

per record [(Keyword conly)

SUPERDEX (C) Bradmark Technologies, Inc. 1931

The Item Definition Screen is used lo define detailed information about the IMAGE
ftemns that were selected on the previous screen. This screen will only allow information for fields
based the Sl-Path type and the IMAGE item type. For example, a numeric tem will not be displayed
because the IMAGE definition must be used, or if the Si-Path is not a keyword path the fields marked
Keyword only do notapply.

The first four fields are all dispiay only and are passed from previous screens, the Dataset: is the
name of the dataset being accessed, the Selection Order: is the selection order keyed from
the Dataset Menu, the SI~Path Name: is the name of the Si-Path being accessed, and the
Path Type: is the description of the type of the SI-Path as defined on the Path Screen.

The next two fields, ITtem: and Ttem Selection Order: are also display fields (Passed
fromthe Item Screen)

The Item length: field s used to enter the length of the Si-Subkey In bytes. By default, for
non-keywordaed Si-Paths, the length wilf be set to the length of the IMAGE itemn. For keyworded Si-
Paths, the length will be defaulled 1o eight (8) byles.

The Starting Position: is used to define the position of where the index should begin. For
non-Keyworded Sl-Paths, the value can be any starting position (relative to 1), as lohg as the starting
position is nol longer then the length of the IMAGE Rem. For keyworded Si-Paths, this value will be
forced to one (1).

The next two fiekls are only valk for keyworded S)-Paths, The first, Minimum Number of
Characters:, is used to define the minimum number of characters that must be in the word
before it wili be index. The default is two (2). This means that single character words, such as "a"
will not be indexed, The valid values are 1 through 4, inclusive.
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SICOUNT utility

SICOUNT was created to provide the exact compression information in the B-trees. SUPERDEX
compresses B-trees based on the full index values for a physical St data record. This means all of
the indexes in a given physical St data record will be compressad the same.

SUPERDEX begins compressing with the left most word and will compress up to the whole length of
an SI-INDEX, including the SI-EXTENSION. The default size of the SI-ITEM is set with this
compression aigonthm {aken into consideration. it i3 possible to increase, or decrease, the
compression by manually setting up the SI-ITEM and Sl dataset structures {(afthough this is not
recommended}. Depending on the data and the type of iterns in the Sl-Path, a smalier SI-ITEM can
produice a graatly Increased comprassion ratio.

= Since there are several items to consider, contact Bradmark Technical Support before
adjusting the structure of the SI-ITEM and Si datasets.

SICOUNT will not only provide the information on the compression, but will also give the height of the
B-trees, the number of leaf and tree racords, and the number of indexes in the path,

invoking SICOUNT

Two versions of the SICOUNT program are provided, in PUBSUPERDEX and
NOPRIV.SUPERDEX. They are identical except the NOPRIV version does not use techniques that
require PM capabifty. The PUB version should be used 1o obtain the best performance.

Use the NOPRIV version if you do not want fo run software with PM capability and on datasets
whose biock sizes are not even musitiples of 128 words {128, 256, 384, 512, elc.).

To invoke SICOUNT:

:RUN BICOUNT.PUB.SUPERDEX

ED 51c0UNT is run without 3 LIB=G or 3 LIB=P.

Specifying the database

Specify the name of a SUPERDEX'ed database, as shown:

DATABASE > OEDB
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Related Masters Screen

Aug 28, 19891 SUPERDEX RELATED MASTERS SCREEN 16:53 A

SELECT WITH AVAILABLE MASTERS | REQUIRED HASTERS UNQUALIFIED MASTERS
AN X" i

|
!
I
!
i
!
i
!
!
i
!
i
}
{
!
f
!

SUPERDEX (C} Bradmark Technologies, Inc. 1991

The Related Master Screenis used o identify the related Master datasets 1o be included
in the Supergrouped path being built. This screen has three columns of Master datasets identified.
The AVAILABLE MASTERS column fists those master datasets that can optionally be included in the
current Supergrouped path. The REQUIRED MASTERS column lists those master datasets that
must be included in the current Supergrouped path (e.g. the same path aiready exists in a particular
master set). The UNQUALIFIED MASTERS column identified those master datasets that canneot be
included in the current Supergrouped path.

Mark any desired optional master dataset(s) to be inciuded in the current Supergrouped path with an
"X". This program will automatically create the necessary paths for each of the master selected
datasets {or modify the existing master path to become a Supergrouped path).

[ Related Masters Screen Function Keys

Key Labsl Description

F1l HELP Displays the Heip Screen.

F2 (Not Defined)

F3 {Not Defined)

¥4 {Not Defined)

F5 {Not Defined)

F6 {Not Defined)

¥7 (Not Defined)

- F8 EXIT Exits back to the Main Menu,

Once all of the data has been keyed, press the ENTER key . The process will then return to the
PATH screen.
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Following is a table explaining all of the items displayed:

Label

Deascription

KeyLength

BTree Height

¥ Tree Records
Contiguous palrs
# Leaf Records

¥ Kevys

LenFrefix

#Records
#Keys

Avg Keys/Rec
Max Keya/Rec

Optimal Keys/Rec

The total length of the Si-index, including the Sl-extension, in
words.

The height of the B-tree. This will defined the maximum number of
physicai 1-Os to qualify a record. 1f the B-tree records are in
memory, there will be no physical 1-Os.

The total number of physical records that make up the B-tree.

The number of physical records included in the B-tree, that are
contiguous in the Si-dataset (Also called *index Efficiency”). The
percentage of efficiency is also reporied.

The number of physical records that are located on the bottom of
the tree,

The totai number of Sl-indices in the B-tree.

The number of words in the Sl-index that are compressed. "0"is
no compression. *3" is three words compressed in every index in
the physical record.

The number of physical records that are compressed at the level.

The number of Sl-indices that are compressed at the level,

The average number of Sl-indices that are contained on one
physical record.

The maximum number of Sl-indices that are contained on one of
the physical records.

The optimal number of Si-indices thal can be conlained on one
physical record.
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Execute Screen

AUG 28, 19381 SUPERDEX EXECUTE SCREER 10:53 aM

{1} Execute On-line
{2} Exegute in Batch
{3} Bave Job file [Enter file name]:

file.group

{1}y Modify Index Structure and Peopulate Indices
{2} Modify Index Structure, only

Job Name:
User Name; Pagsword:
Group Name: Password:

Boecount Mame: XX XXXXE  Password:

SUPERDEX (¢} Bradmark Technologies, Inc. 18%1

This screen is used to select how the modification process should be executed. By default, the
process will execute the SUPERDEX maintenance program, SIMAINT, as a son process using the
information captured,

The first field is used to select the execulion option. 1, the default, runs the process immedialely on-
fine, 2 sireams the process for batch immediately, and 3 is used {o save the information entered in a
job file that can be streamed at a later time,

if 2 was chosen, a job file named SIBCHFLE will be created and streamed. If for some reason
SIMAINT does not complete successfully (i.e. the Sl dataset did not have enough free space 1o add
the new index), this file will nol be automatically purged. Otherwise, it will be purged by the job
stream itself. If 3 was chosen, the second field is used to enter a valid MPE file name {with the
group opticnal) to save the job file. '

The third field selects whether the process will only define the new SUPERDEX index structure, or
will also populate the SUPERDEX indices for the new struciure. The default is to populate the
indices during the definition execution. To not process the indices, simply enter 2 and at some later
point, it may be necessary to recrganize the newly created indices,

The last group of fields are used to define the logon necessary for the job file. The Job Name: is
an optional name that defaults o 8IBATCH and can be modified.

The User Name: and Password: are required fields for logon. The name will default to the
current logon USER name and can be modified. The passweord field is used to enter the user's logon
password, if it exists.
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SITRACE utility

SITRACE is used to trace all IMAGE intrinsics and SUPERDEX intrinsics called in a program. i is
very useful for debugging or logging ail data base updates with SUPERDEX.
Activating SITRACE

To active the trace, the JCW SI-TRACE has 1o be set 16 a non-zero value before running the
program to be traced:

tBETICW BITRACE = 1 (or 111 for more detail)

Function

When processing DBOPEN, SUPERDEX checks if the SITRACE JCW is sst o a non-zero value. If
sc, an internal flag is set to generate trace information,

@The JCW is chacked only by DBOPEN, so it must be set before opening the data base.

BREAKIng a running program and RESUMEIing it afler sefling the JCW will preduce trace
information only for data bases opened after the BREAK,

Redirection of Output

Trace output is sent to the file SITRACEF, which is defaulted to $S8TDLIST and opened with
AccessOptions “share” and "append®. This allows you

a) to trace access via several access paths (multiple DBOPENS to one or more databases),
and
b) to append more trace information to an existing file.

Output can be redirected by specifying a file equation for SITRACEF,
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SIPATH utility

SIPATH is a program that will display the IMAGE keys and chalns, along with the SUPERDEX
SIPATH information. This information is given in a concise and is complete.

To use SIPATH, simpiy:

:RUN SIFATH.PUB.SUPERDEX

At this point you will be asked to enter the data base name you wish to look at,

The data base name can be fully qualified with group and account. You must have correct access
to look at data bases outside your logon group or account. Entering RETURN at the data base
name will exit SIPATH.

Type
Code

Description

B??7
c
G
CK
cus
G
GK
IND
X
¥EX
s
sC
SCK
SIM

SK

index blank values

Concatenated index
Concatenated-Grouped Index
Concatenated-Grouped-Keyworded index
Custom Index

Grouped Index

Grouped-Keyworded index

independent Index

Keyworded Index

Keyword Exclude Index

Supsrgrouped Index
Supergrouped-Concatenated Index
Supergrouped-Concatenhated-Keyworded index
Simple Indax

Supergrouped-Keyworded index
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SIDRIVER utility

SIDRIVER is a utiity which permits IMAGE intrinsics to be “driven” interactively for various utility
functions. It executes an intringic and returns the elapsed and CPU times.

The commands are very similar to HP's DBDRIVER utilty. There have been some maodifications and
additions to the standard DBDRIVER utility to suppont all advanced SUPERDEX retrieval capabilities,
new intzinsic parameters and modes, and new intrinsics. To execute:

:RUN SIDRIVER.PUB.SUPERDEX

= Only the differences between SIDRIVER and DBDRIVER are documented.
The modified commands are;
B new forma! is #{;base}, where:

#is a number 1 to 5 {(used to assign muitiple databases)
{:base;} is the base name {0 open (only used during open)

Q Always upshifted
i Always upshifted
L Always upshifted

The new commands are:
P Password parameter, if lower case is necessary

ISTON  Set a switch to always print the status array after a call
ISTOF  Tumns status print off

fOCON  Report octal status, in addition 1o decimal

10COF  Tusns octal status print off

/JHXON  Report hex status, in addition to decimal

MXOF  Tums hex status print off

New intrinsics are callable by the following commands:

DE PBERASE
DX DBDELIX
PX DBPUTIX

This version of SIDRIVER does not support the PRIV entry point and can be excecuted in either
compatibility mode or native mode, dapending on your machine.
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ORDER-HEADERS

SI-PATH# = 10006 CUSTOMER-NUMBER SIM 4 g 1
- CUSTOMER-NUMBER T 2
{OFFSET = 1 SUBKEY LENGTH = 4)
SI-PATH# = 10007 ORDER-NUMBER BSIM 4 4 1
- ORDER-NUMBER I 2
(OFFSET = 1  SUBKEY LENGTH = 4)
ORDER-LINES
SI-PATH# = 10008 ORDER-PART c 18 22 2
~ ORDER~NUMBER 1 2
{OFFSET = 1  SUBKEY LENGTH = 4)
- PART-NUMBER % 14
(OFFSET = 1 SUBKEY LENGTH =  14)
SI-PATH# = 10003 PART-CRDER e 1B 22 2
- PART-NUMBER X 14
(OFFSET = 1 SUBKEY LENGTH =  14)
- ORDER-NUMBER T 2
{OFFSET = 1 SUBKEY LENGTH = 4}
SI-PATH# = 10010 PART-DESCRIPTION K 8 12 1 2 4
- PART-DESCRIPTION X 26
(OFFSET = 1  SUBKEY LENGTH = B)
83
*SPECTAL PATHS*
ST-PATH# = 10001  KWEXCLUDE KEX 12
DATABASE> RETURN
END OF FROGRAM
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Specity the Sl datasel(s) Capacities

You will now be asked to enter the desired capacities for each of the S| datasets you want to create,

Enter the CAPACITIES for each set separated by comma's OR
enter one CAPACITY followed by € to be used for ALL sets: 25008

From here, the program will build the new Si-index database and all the requested Si datasets.

NUMBER OF ERROR MESSAGES: 0
RCOT FILE CEDBEI CREATED.

The dataset OEDRSI was successfully bullt. You may now proceed
with your SUPERDEX installation.

This program wil! also add the necessary St item and S1 dataset to the database being indexed. This
is necessary because the S| dataset in the main database instructs SUPERDEX that the indices are
being maintained in a separate database,
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To invoke SITEST:

tRUN SITEST.PUE.SUPERDEX

SITEST VERSION 3.1 (12DECHS1) COPYRIGHT DR. MATT/IABRG (1951}

B3 5iTEST is run without $ LIB=G of 3 LIBZP.

Specifying the database

Specify the name of a SUPERDEX 'ed database, as shown:

DATABASE > OEDB

Specifying datasets

Specify @ to diagnose all datasels, the name of a dataset that contains Si-paths, or SPACE « RETURN
to diagnose a independent Si-path:

DATA SET > @

Specitying Si-paths

it a value other than @ was specified for dalasst, a prompt is issued to determine whether to
diagnose a specific Si-path for the current datasel or all Sl-paths for the dataset. Enter an Si-path
name of @ to diagnose all Si-paths for the dataset:

SI PATH > @

Version 3.1 March 1992 Maintenance and Utilities  6-41




Specifying the datasets

Specity the name of the appropriate Si dataset that you want to change the capacity for:

SETNAME: 5I1

if you want to review a list of the Si datasets available for capacity change, enter a "?" in the dataset
field and a list of the available Sl datasets will be displayed:

Enter the pame or number of the detall set to have its capacity changed.

Enter rhe name of number of one of rthe detail sets in this base:

# Dataset Type Capacity Entries % Full
1 811 Detail 1500 1074 T1.9
2 B8I12 Detail 3 D 4]

Enter the dataset NAME or NUMBEK:

SETNAME: S71

The prograrn will now display some supporting information about the dataset identified for capacity
change:

The new capacity may be specified in any of the following fnrmats

v

Absolute capacity : number {e.g. *5501=}
Relative change + +/- number {2.g. "+500")
Percent change ¢ +/- change % {e.g. "~25%")
CTa trending if avallable for ser {e.g. "C*)

Current set capacity i 1500 {71.9% full}

Current Righ Water Mark : 112%

Current set entries : 1078

Current blocking facter ¢ 2

Current block size : 1024 words

Current file size : 6016 sectors
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Mode 2 processing

f mode 2 was selscted, SITEST processes sach B-tree in succession and displays the phase
TREETEST while performing the B-tree check. Foliowing the TREETEST, the phases INPUT,
SORT, and COMPARE are executed and displayed accordingly. Once the processing of each SI-
path is completed, the number of Si-indices checked is displayed:

MODE {1=TREE, 2=FULL} > 2
PROQCESSING SI-PATH KWEZCLUDE oF
TreeTest 0 INDICES CPY 06:00:00.50 Blapsed 0:00:00

PROCESSING SI-PATH CUSTOMER-NAME OF CUSTOMERS

TreeTest 14604 INDICES CPU 0:00:00.2 Elapsed 0:00:00
INFUT 1004 RECORDS 100 % CPU 0:00:00.9 Elapsed 0:00:01
EORT 1004 INDICES CPU 0:00:00.0 Elapsed 0:00:00
COMFPARE 0 INDICES

*#** Tneonsistency: Keys from 51 Chain vs. Keys from Datasef ***x*
SI Key # Xey Value {8I Chain or Dataset) DBet Key #

¢52105 051524 020055 020116 047440 (044516 042105 054040 57

T E 5 T - N 0 I N o E X

54 45 53 B4 20 ZD 20 4E 4F 20 4% 4B 44 45 Lg 20
020040 Q20040 020040 020040 020040 020040 Q20040 000020

20 20 20 20 20 20 20 20 20 20 20 20 20 20 00 10
172107
S ©

F4 47

957 052105 (51524 Q20055 020116 047440 051105 041517 (51104

T E 5 T - N . R E ¢ G R D

54 45 53 54 20 2D 20 4E 4F 20 52 4% 43 4F 52 44

020040 020040 C20040 020040 020040 0206040 020040 000041

'

20 20 20 2¢ 20 26 20 20 20 20 20 20 20 28 Co0 21
164216

1004 INDICES FROM 81 CHRIN, 1004 INDICER FROM DATASET COMPARED
2 ERROR(S} found
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ALTPROG utility

The ALTPROG utility is used to add capabilities to and increase the MAXDATA of object program
files. Native Mode programs on MPE/XL cannot be changed with ALTPROG.

ALTPROG unconditionally:

M adds DS and MR capability

B increases MAXDATA to 32000
Access requirements
Before running ALTPROG, make sure:

B you have write access 1o the program files
W you are logged into the group and account in which the program files reside

Invoking ALTPROG

To invoke ALTPROG:

:RUN ALTPROG.PUR.SUPERDEX

ALTPROG V1.0 {3{45anS0} COPYRIGHT IABG

Changes PROG Flle(s): Capabilities DS, MR are switched ON,
MAXDATA is set to 32000.

Specifying the program file

Specify the name of an object program file, which may be qualified with group name. The @ wildcard
may be specified for either program file name or group name or both, as shown:

Expects File Specification in LISTF format

Enter Fille Specification {RETURN to end program) : &.PROG
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Invoking SIREPAIR
As stated earlier, while discussing SIREPAIR, we will only identify the differences. |

To invoke SIREPAIR: |

tRUN SIREPATR.PUB.SUPERDEX;!,IBRsF

SIREPAIR Version 3.1 {12DEC%1) COPYRIGHT DR. HMATT/IARG (1591}

B g)REPAIR MUST be executed with ; LIB=P

Specifying Input
The input for database, datasets, and si-paths are the same for SIREPAIR as they are for SITEST. |

Specifying request before update

SIREPAIR will now prompt tc see if the updating shoukd be done immediately, or should the user
specify that the si-path shouid be repaired.

PROMPT BEFORE REPAIR {Y,N} >

After this, SIREPAIR will do the same processing as SITEST mode 2. After it displays the indexes
that are corrupt, it will prompt the user if the previous question was answered yes.

Repair this path ? (Y,N) >

If the St-path should be repaired, SIREPAIR will repair the reported problems and then go on to the
next Si-path.
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QUERY/3000 utility

QUERY/3000 is compatible with SUPERDEX in that any entries added, deleted, or modified in
QUERY while referencing the SUPERDEX SL will automatically adjust the Sl-indices, although no
advanced retrieval capabilities are available.

To use QUERY o add, delete, and update entries, copy QUERY.PUB.SYS into a group or account in
which the SUPERDEX SL segments reside (e.g. new group SUPERDEX.SYS), and then run it to
reference the SL:

:RUN QUERY.SUPERDEX.SYS;LIB=G

It is recommended that QUERY be run to reference the SUPERDEX SL only for adding, updating,
and deleting entries and not for reirieving entries.

if using QUERY via the SUPERDEX SL. to find entries using a positive value in an item of data type P
or Z for which an identically-named Si-path exists, qualffying entries may be returned twice. This is
because QUERY internally issues two DBFINDs--one with a signed argument, one with an unsigned
argument--whereas SUPERDEX treats them identically. To avoid this, configure the Si-paths with
names different than the item names.
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Speclifying datasets

Specify @ to diagnose all dalasats, the name of a dataset that contains Si-paths, or 8PACE + RETURN
to diagnose a independent Sl-path:

DATA SET > @

Specifying Si-paths

if a value other than @ was specifisd for dataset, a prompt is issued to determine whether to
diagnose a specific Si-path for the current dataset or all Sl-paths for the dataset, Enter an Si-path
name or @ to diagnose all Sl-paths for the dalaset:

81 FATH > @

Process

Al this point SICOUNT will process the Si-Paths selected and will display detailed information about
each path:

KeylLength
BTree Height

# Tree Records
# Leaf Records
# Keys

ET 2 TR T T I T

LenPrefix #Records #Kevs Avg.Keys/Rer Max Keys/Rec Optimal Keys/Rec
CPU ¢:G0:00.0 Elapsed ¢:00:00
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The first is the DATASET prompt:

DATASED>

Enter the name of the dataset that is located in the database opened by the user program io use
against the selection. Press retum to exit SuperSELECT.

Next, the STPATH prompt will be displayed:

SIPATH>

Enter the Si-Path name 1o use against the selection. The 8i-Path must be one that is located in the
dataset specified in the previous prompt. Pressing returs will cause SuperSELECT 1o return to the
DATASET prompt.

Finally, the argument will be promptad for;

ARGUMENT>

Enter any valid SUPERDEX argument, including relational and Boolean operators. Once the
argument has been entered the message "‘Record written®, will be displayed for verification to
the user,

SuperSELECT will then prompt for more arguments, until RETurN is pressed at the prompt, This
aliows for muitiple search values to be entered. When RETURN is pressed, SuperSELECT will back
up 1o prompt for another S1-Path.

sRUN SUPERSEL.PUB.SUPERDEX

SuperSELECT Version 3.1 (12DEC%1) Copyright Bradmark Technologies, Imc. (18%1)
DATASET> CUSTOMERS
SIPATH> CUSTOMER-NAME-~XW
ARGUMENT >

~TNI@ AND CHU®;

Record written

ARGUMENT>

RETURN

SIPATH> RETURM

DATASET> RETURN

End of Program

1 RUN USERPROCG

in the above example, SuperSELECT is used o change the serial search in USERPROG. When
USERPROG execuies, a SUPERDEX selection against the CUBTOMER-NAME-XW keyworded Si-
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Here is an example of SICOUNT.

SICOUNT VERSION 3.1 (LSNOVS1} COPYRIGHT DR. MATT / IABG {1991}
DATABASE > OREDB
DATA SET > CUSTOMERS

PROCESSING SI-PATH CUSTOMER-NAME OF CUSTOMERS

KeyLength = 17

BTree Height = 3

# Tree Records = 3%

Contiguous pajlrs = 37 ( 97.37 %)

# Leaf Records @ 36

# Heys = 1004

LenPrefix #Records #¥eys Avg.Keys/Rec Max Keys/Rec Optimal Reys/Reg
i 28 £79 26 28 2%
1 10 2590 25 29 30

CPU Q:00:00.4 Elapsed 0:00:01

PROCESSING SI-PATH CUSTOMER-~-NAME-KW OF CUSTOMERS

XeyLength = [

BTree Height = 2

# Tree Fecords = 37

Contiguocus pairs = 35 (97.22 %)

# Leal Records = 36

¥ Keys = 3062

LenPrefix #Records #¥Xeys Avg.Keys/Rec Max Keys/Rec Optimal Keys/Rec
¢ 3z 2601 81 B3 B4
1 3 254 98 a8 89
4 1 132 132 132 249

CPU 0:00:00.4 Elapsed 0:00:00

PROCESSING SI-PATH ADDRESS1-CITY-EW OF CUSTOMERE

KeyLength = 6

BTree Height = 2

# Tree Records = 49

Contiguous pairs = 48 (100.00 %}

# Leaf Records = 48

§# Keys = 4418

LenPrefix #Records #Keys Avg.Xeye/Rec Max Keys/Rec Optimal Keys/Rec
] 41 3353 82 &3 84
1 3 288 98 98 29
4 4 730 183 248 249

CPU 0:00:00.4 Elapsed 0:00:00
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If the SuperSELECT temporary file still exists, SuperSELECT will then display a message and ask #
the oider file shouid be purged,

Error Closing SuperSELECT file!
Temporary file already existw. Purge File {(Y/N}?

if the oider ternporary file should be purge, enter Y, otherwise enter N.

SuperSELECT -~ Method 3

Method 3 of SuperSELECT is used primarily for a process that will accep! the argument values from
the user, and then & batch job is run, using the values. This allows a simple program to be written
that will prompt the user for the arguments and then write the selection criteria 1o a flat file. The
batch job will always run SuperSELECT, specifying that the fiat file should be used.

This is done by running SuperSELECT like:

{RU¥ SUPERSEL.PUR.SUPERDEX; INPO="+ AHGFILE"

This tells SuperSELECT 1o read the dataset, Si-path, and argument from the file ArRGFiLE. The file
name can be fully quaiified, including the group and account. The format of the ; INFO string is:

:RUN SUPERSEL.PUB.SUPERDEX; INFO="+filoname.group.account"

The file layout is similar to the § XNFO string format used in method 2. | should be a unnumbered
fiat file, that includes the dataset name, si-path name, and the argument, separated by semi-colon,
and no blank lines:

dataset;sipathl;argumentl;
dataset;sipathi;argument2;

For our exampie, the ARGFILE would contain one fine:

CUSTOMERS ; CUBTOMER-NAME-KW; ~-UNI@ AND CHUQ;
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Examples:

A. Redirect output to another free terminal:
$+FILE SITRACEF:DEV=nn

B. Append output to an existing trace file:
tFILE SITRACEP=cldtrace,OLD
C. Create a new file and radirect cutput to it

¢tBUILD mytrace;REC=-80,3,F, ABCII?DIBC=1000
sFILE BITRACEF=mytrace,OLD

D. Specify file to be created by SUPERDEX:
:PILE SITRACEF=mytrace,NEW;REC=-80,3,F,ASCII;DISC=1000;5AVE
B yamples A, B, and C aliow a trace access via muttiple access paths (multiple DBOPENS to

one or more databases), whereas D only allows a trace access via the access path of the first
DBOPEN.

Since QUERY first issues a DBOPEN with an empty BASE parameter and mode 0 (o get
TurbolMAGE version information} before prompting, example B is can not be used (only the first
DBOPEN will be traced, and nothing else).
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The screen file is a file built and designed by the programmer. It simply has a two (2) character
command code, followed by a 78 character command or comment;

COXXAXXXXXXTIX XXX XEXEIZIZZXXEXIZXXIXXXEX XX

ACommand or Comment
A.Command Code
The valid command codes are:
Code Command Description
Spaces | Any comment or blank Does nothing, only for internal comments.
AA DATASET; STPATH; ACCEPT-ARGUMENT: Accepts any valid
SuperSELECT argument from the user, and writes
ol the data.
D Any string, including escape | DISPLAY: Displays the Command portion without a
sequences carriage return.
DC Any string, including escape DISPLAY-CARRIAGE RETURN: Displays the
sequences Command poition and then execites a carriage
pp Any string, including escape retumn.
seguences DISPLAY-PROMPT: Displays the Command portion,
then waits for the user {0 press RETURN. No data is
accepted,
R Any valid program name RUN: Executes the program specified as a son
process. No run parameters are valid,
S DATASET; SIPATHE; ARGUMENT; | SET: Sels a fixed argument value for the dataset and
Si-path
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SIBASE Utility

The SIBASE utility is provided to allow you 1o automatically create an Si-index database, which is a
separate database used to hold the indexes. This option is mainly chosen for those databases that
are enabled for logging. By moving the indexes to a separate database, the log files will not fill up
with the accesses 1o the Si dataset(s).
Access Requirements
Before running SIBASE, make sure:

M No other process is accessing the database

H You are logged on as the CREATOR of the database in the group and account in which the

database resides

Invoking SIBASE

To invoke SIBASE:

tRUN SIBASE.PUB.SUPERDEX

SIBASE VERSION 3.1 (30UDECS1) COFYRIGHT BRADMARK TECHNOGIES, INC (1$91)

Specifying the database
Specify the name of the SUPERDEX'ed database, as shown:

Please enter the PRIMARY data base name, (ENTER to exit): OEDB

Specifying the number of S| datasets to build

Specify the number of S| datasets you wish to build. Up to seven (7} different S| datasels can be
built if desired.

Please enter the NUMBER of 5Y datasets you wish to build=> 2
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SISIZE Utility

The SISIZE utility is provided to allow you to change the capacity of an Si (SUPERDEX Index)
dataset. The Sl sel{s) can reside in either the original database being indexed or the external SI-
index database. This utility will only function on Si type datasets.
Access Requirements
Before running SISIZE, make sure:

B No other process is accessing the database

M You have a current backup of the database

B You are logged on as the CREATOR of the database in the group and account in which the

database resides

Invoking SISIZE

To invoke SISIZE:

+RUN SISIZE.PUB.SUPERDEX

SISIZE VERSION 3.1 (30DEC31) COPYRIGHT BRADMARK TECHNOLOGIES, INC. (1991}

Specifying the database

Specify the name of the SUPERDEX'ed database, as shown:

SOURCE DATABASE: QEDB
PASSWORD: (N/A)}

B The PASSWORD is not applicable if you are the CREATOR of the database,

Confirmation of the backup

You will be asked to verify that a current backup of the database does exist:

Do you have a current backup ¢of the Database ? {(Y/N} : ¥
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Retrieving all entries in a set in ascending sorted order

This example retrieves all the entries in the ORDER datase! in ascending sorted sequential order. It
uses DBFIND mode 100 to position at the alphabetic beginning of the set, and DBGET mode 15 (o
perform a greater-than-or-equal-to retrievai.

WORKING-STORAGE SECTION.

01 ORDER.
05 CUST-NUMBER PIC S{&})
085 ORDER-NUMBER PIC 2(&).
85 ORDER-DATE PIC &(6}.
05 ARTICLE-NUMEBER PIC 9(10).
0% AMOUNT PIC 9{1il} COMP-3.
01 BASE PIC X{8}) VALUE = OEDE ~.
¢1 DSET PIC X{16} VALUE "ORDER "
01 ITEM PIC X{16} VALUE "ORDER-DATE ",
g1 LIST PIC XX VALUE “@*.
01 ZTAT.
05 CONDITION-WORD PIC 359(4} COMP.
05 STATZ PIC 591{4} COMP.
05 STAT3-4 PIC 5%9{9} COMP,
0% STATLH-& PIC 39(%) COMP.
0% STAT?-8 PIC S91{9} COMP.
05 STATS-10 PIC 59(3) COMP,
01 MODELS PIC 594} COMP VALUE 15.
01 MODELIGU PIC £%(4) COMP VALUE 104.
01 DUMMY PIC X.
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Speclfying the new capacity:
Specify the desired capacity for the Sl dataset as follows:

Enter new capacity : 2500

The program wili now display some additional supporting information:

Proposed capacity : 2R00 (43.2% full)
Proposed file size : 10016 sectors
Change in file size 1 +4000 sectors

The program will ask for verification of the new capacity:

Is the new capacity of 2500 correct ? (Y/N) : ¥

The program will how execute the requested capacity change while displaying the following
information:

Capacity change in progress --
1079 entries copied

Detall set change successfully completed

At this point, the program will prompt for another dataset. You may enter the name of another Si
dataset or press RETURN to exit the program.
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Retrieving all entries in a set in descending sorted order

This example retrieves all the entries in the ORDER dataset in descending sorted sequential order. it
uses DBFIND mode 200 1o position at the alphabetic beginning of the set, and DBGET mode 16 fo
perform a less-than-or-equal-fo retrieval.

WORKING-STORAGE SECTION.

01 ORDER.
05 CUST-NUMBER PIC 96!}
65 CORDER-NUMBER PIC 9(&}.
05 ORDER-DATE PIC 2(6).
05 ARTICLE-NUMBER PIC 9{10),
05 AMOUNT PLIC %{11) CCOMP-3.
01 BASE PIC X(8) VALUE " OEDEB *".
01 DEET PIC X{1i6) VALUE *ORDER v,
01 ITEM PIC X{16) VALUE "QRDER-DATE .
01 LIST PIC XX VALUE "8%.
01 STAT.
05 CONDITION-WORD PIC $9{4) COMP.
05 STATZ PIC 5%(4) COMP.
05 STATI-4 PIC 8%{%) COMF.
05 STATL-6 PIC S82{9] COMP.
0% STATT-8 PIC 581{3) COMP.
0% STATS-10 BIC 58{9) COMP.
01 MODEL6 PIC S%(4) COMP VALUE 16.
01 MODDEZGD PIC 8%{4) COMF VALUE 200.
01 DUMMY PIC X.
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ALTPROG will optionally verify for each program file whether to change or not. Respond Y {o be
prompled for each program file or N to change all program files without verification:

Verify before changing file ? {Y/N)] N
Processing Account AR, Group PROG

Processing FPille ARAPDHE.PROG.AR

Processing File ARADDRP.PROG.AR

WARNING: Native Mode Program ARCHGRP.PROG.AR not changed.
Processing File ARREPEM.PROG.AR

Processing File ARREPDM.PROG.AR

i¥+sr Pile ARREPDM.PRCGG.AR could not be opened :

EXCLUSIVE VIOLATION: FILE BEING ACCESSED (FSERR §0)
Processing File ARREPTT.PROG.AR

As shown above, ALTPROG displays an error message for each program file that it cannot change.

Once all program files In the specified fileset are changed, ALTPROG prompts for a new file
specification. Enter i, or hit RETURN fo exit the program:

Enter File Specification (RETURN to end program} : RETURN

END OF PROGRAM

Running ALTPROG in batch

ALTPROG cannot be run in batch,
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Retrieving entries using a partial or generic key

This example illustrates a partial-key retrieval against the CUST dataset, in which the Sl-path CUST-
NAME is accessed. The user enters a value, and the program appends an @ to perform partial-key

retrieval.

WORKING-STORAGE SECTION.
0% CUsT.

0% CUST-NUMBER PIC
05 CUEST-NAME PIC
05 CUST-ADDRESS: Pic
g5 CUST-ADDRESS2 BIC
41 SEARCH-NAME Pic
1 BASE pic
031 DSET PIic
1 ITEM PIC
01 LIST PIC
01 ARGUMENT PIC
1 STAT.
05 CONDITIOR-WORD PIC
05 STAT2 PIC
05 STAT3-4 PicC
0% STATS-6 PIC
05 STAT7-B PIC
45 STATS-10 PIC
01 MODE1 PiC
01 MOLES PIC
01 DUMMY Pic

26},

i2m .
2020},
Xt20),

VALUE °
VALUE
VALUE

VALUE "@-".

COMP.
COME.
COMP.
COME.
COMP.
COME.

COMP VALUE
COMP VALUE

OEDE ",
"QUsT
TEUST-NAME *.

Fot
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Section 7 SuperSELECT

SuperSELECT was create to provide a simple means of changing serlal reads to SUPERDEX reads
with no program changes to exisling software. This ks especially helpful when using third-party
software, or when source code is not available.

SuperSELECT works by interrupting a serial read being execuled and replacing it with a SUPERDEX
read. it can be executed using one of four methods.

The only restriction is that the multi-database refational access is not avaifable. This is because
SuperSELECT does not open or process any data. It sets some swiiches and builds a temporary file
of the salection information. When the user program executes, the serial read will be intercepted and
the data stored in the temporary file wili be ussad to replace the serial read with a SUPERDEX read.

= Within any of the four methods of execution, it is impottant {o remember that only

datasets and S|-Paths that exists in the database that the user program serially reads
are valid,

invoking SuperSELECT

There are no special requirements to invoke SuperSELECT. Simply execute SuperSELECT
immediately prior to the normal execution of the user program.

SuperSELECT - Method 1

The first method for executing SuperSELECT is for testing and on-the-fly selections, SuperSELECT
will loop through the prompts, allowing multiple arguments for a single SI-Path, multiple Si-Paths for a
single dataset, and multiple dalasets for a single database. This aliows for full relational access

within the database of the user program.

Run the SuperSELECT prdgram;

1 RUON SUPERSEL.PUB. SUPERDEX

SuperSELEQT Version 3.1{12DECR1}iCopyright Bradmark Technologlies, Inc.

At this point SuperSELECT will loop through three prompls.




Retrieving entries using a concatenated key

This example shows a iookup against the concatenated Sl-key comprised of the ftems ORD-DAT
(X6} and ARTICLE-NUMBER (X10). The DBFIND mode -116 represents the combined length, in
bytas, of the two fields,

WORKING-STORAGE SECTION.

01 ORDER.

05 CUsST-NUMRER PIC 9(6)

0% ORDER-NUMBER PIC 91(86).

05 ORDER-DATE PIC 9(6}.

05 ARTICLE-NUMBER PIC 9(10}.

0% AMOUNT PIC 9{11) COMP-3.
01 BASE PIC X{8} VALUE " OEDB *~.
01 DSET PIC (16} VALUE “ORDER .
0: TTEM PIC X{1%&) VALUE "ORDER-DATE ",
01 LIST PIC £X VALUE "@=,
01 ARGUMENT.

05 SEARCH-DATE PIC 21{6}

o
05 SEARCH-ARTICLE PIC 8{10}.

g1 STAT.
05 CONDITION-WORD PIC S%(4) COMP.
05 STAT2 PIC £94{4)} COMP.
05 STAT3-4 PIC SB19) COMP.
55 STATS-6 PIC 891{9) COMP. B
0% STAT7-8 PIC 8219} COMP.
(5 STATS-10 PIC S9{%} COMF.
01 SI-MCDE PIC $5{4) COMP VALUE ~118.
01 MODES PIC §9{4) COMP VALUE §.
01 DUMMY PIC X,
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Path in the CUSTOMERS dataset will be done. The records selected will be the records that contain
a word starting with UNT and a word starding with CEU.

if SuperSELECT is executed twice, before any serlal read program, the temporary file will stifl exist.
SuperSELECT will then display a message and ask if the older file should be purged.

Error Closing SuperSELECT file!
Temporary file already exists. Purge File {¥/N)?

If the older temporary file should be purge, enter ¥, otherwise enter N.

SuperSELECT - Method 2

The second method for running SuperSELECT is used primarily prior to a batch run of a program,
where there will only be one argument entered and that argument is known prior to when the batch
job executes.

On the RUN gsommand, the ; INFO siring is used {o pass the dataset name, Sl-Path name, and the
single argument value, For example;

:RUN SUPERSEL.PUR.SUPERDEX; INFOu"CUSTOMERS; CUSTOMER-NAME-EW: ~-UNIG AND CHUZ:*

SuperSELECT Version 3.1(12DEC%1}Cepyright Bradmark Technologies, Inc.
DATASET>

CUSTOMERS

SIPATH

CUSTOMER-NAME-KW

ARGUMENT >

~UNIQ 2ND CHUE;

Record written

This run cormmand will set the same selection crileria as the example for method 1. The format of
the ; INFO string is:

:RUN SUFPERSEL.PUB.SUPERDEX; INFO="dalasel; si-path; argumeni; »

The rules for datasst, sipath, and asrgument are tha same as described in the introduction of
SuperSELECT.
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Retrieving entries in a range of values

This exampie locates all the eniries in the rangs between START-DATE and END-DATE. The »>=
and <= operators are embedded with the values entered to form the argument.

¢1

(2]
01
01
1
(3

01

WORKING-STORAGE SECTIQN.

ORDER.
05 CUST-NUMBER PIC 96}
0% ORDER-NUMEER PIC 916},
05 ORDER-DATE PIC 9{6}).
65 ARTICLE-NUMBER PIC 9(10}).
0% AMOUNT PIC D(1%1}
BASE PIC X(8)
DEET PIC X(16)
ITEM PIC Xil16}
LIST PIC XX
ARGUMENT .
05 FILLER PIC %X
G5 START-DATE PIC S(6).
0% FILLER PIC XX
05 ERD~DATE PIC 2106},
05 FILLER PIC X
STAT.
05 CONDITION-WORD PIC 59{4}
05 8TaT2 PIC 5894}
05 STAT3-4 PIC 5%91{9]
05 STATS-6 PIC 59(9)
05 STAT7?-& PIC 5913}
0% sTATH-10 PIC £91{9]
MODEL PIC 5%91{4)

1 MOBES FIC 344}
OMMY PIC X%

COMP-3.

VALDE " OQEDE =,
VALUE "ORDER
VALUE "CORDER-DATE
VALUE *@".

VALUE *»=".

VALUE Y<=",

VALUE “@é“.

COMP.
COMP.
COMP.
COMP.
cope,
COMF.

COMP VALUE 1
COMP VALUE 5.

A-10  Program examples

Version 3.1 March 1892




When SuperSELECT runs it will display the values as #f processes:

:RUN SUPERSEL.PUB.SUPERDEX; INFOx"AARGFILE"

SuperSELECT Version 3.1{12DECY91)Copyright Bradmark Technologies, Inc.
DATASET>

CUSTOMERS

STPATH>

CUBTOMER -~ NAME KW

ARGUMENT>

~UNI€ AND CHUG;

Record written

If the SuperSELECT temporary file still exists, SuperSELECT will then display a message and ask i
the older file should be purged.

Error Closing SupersSELECT file!
Temporary file already exists. Purge File (Y/N)?

If the older temporary file should be purge, enter ¥, otherwise enter N.

SuperSELECT - Method 4

Method 4 is a very powsrful and user-friendly way to execute SuperSELECT on-line. [t is used fo
aliow a user to run SuperSELECT, input the argument(s), and attomalically run the user's program,
all through a data-entry screan.

This aliows for great flexibility and automation for SuperSELECT, without having to {rain the user on
how SuperSELECT works. Screens can be customized to maich the appearance that the user
expects, which will allow SuperSELECT to become an integral part of the user's application.

Before SuperSELECT is executed, enter a file equation for SBSCREEN, which can be fully qualified.
Then run SuperSELECT without the ; INFO string. SuperSELECT will open and progess the
customized screen.

:FILE SSSCREEN=CUSTOM, group.accoiil
:RUN SUPERSEL.PUB.SUPERDEX
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Retrieving entries using multiple values

This example Hlustrates a search using multiple values OR'ed together. The user is prompled for
names of cities in a loop, with one city entered per prompt, and prasses RETURN when all cities have
been specified. The program strings together the cities entered, delimits them with square brackets
and embeds | eperators to form a single argument for DBFIND.

WORKING-STORAGE SECTION.
CUST.

01

01

01
01
01
01
01

01

01
o1
01
01

05
05
05
05

CUST-NUMBER
CUST-NAME
CusT-ADPRESS]
CUST-ADDRESSZ

CITY

BASE
DSET
ITEM
LIsT
ARGUMENT

STAT,

05
05
65
65
05
05

CONDITION-WORD
STATZ

STAT3-4
STRTS5-6
STATT-8
STATS-10

MODEL
MODES
DUMMY
ITERATION

PIC
PIC
PIC
PIC

PiC

FIC
PIC
PIC
PIC
PIC

PIC
PiC
PIC
PIC
PIC
PIC

PIC
pIic
PIiC
PIC

9(6).

X{20}.
X{20}).
X(20).

X{z20}.

X{8} VALUE
X{16} VALUE
X({16}) VALUE
XZ VALUE
X(200).

29 (4) COMP.
85 (4} COMP.
§2(9) COMP.
5919) COMP.
89 (%) COMP.
S22} COMP.

" QERB %,

*“CUsT ".
"CUST-OFFICE .
’@I.

59 (4) COMP VALUE 1.
S9(4) COMP VALUE 5.

S5 ({4) COMP VALUE C.
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Following is an example {the Command Codes are in bokd for documentation purpose):

Thig is an example of a SuperSELECT Screen file.

All of the commands codes are used in this example. Df
course, they can be used in any order, and they are not
cage sengitive.

BhiC{escaps home and cleas)

Do SuperSELECT Example

ne

De Thisz is an example of how SuperSELECT screen files should be
e built. This example will prompt for & part descriptisn
DC keyword for datraset ORDER-LINES and SI-Path PART-DESC.
DC it will alsec force an argument of *S" (shipped) for the
DC  SI-Path SHIPPED-FLAG.

DC

nc First, is the prompt for PART-DESC.

ne

[notice we do not carrizge return nowl
D Please enter the Part Description argument:
AARCRDER-LINES; PART-DESC;
e
Next, we force the shipped status.
£ ORDER-LINES; SHIPPED-FLAG; &;

e Press RETURN to continue:
Now start the user's program
R USERPROG

Now, the screen display of how to execule SuperSELECT with method 4 and what is displayed:

tFILE SSSCREEN=USERSCRN
tRON SUPERSEL.PUB.SO0PERDEX
{screen is homed and clearad]
S[uperSELECT Example

This is an example of how SuperSELECT screen files should be
built. This example will prompt for a part descripbtion
keyword for dataset ORDER-LINES and SI-Path PART-DESC.
It will also force an argument of "S" (shipped) for the
ST-Path SHIPPED-FLAG.
Pirat, is the prompt for PART-DESC.
Please enter the Part Description argument: ~RED AND EEARG;

Press RETURN to continue: RETURN

At this point the user's program (usereroc) from the R command woukd be executed. The program
may display the report on the screen, or actually write out a print file.
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Refining and undoing a selection

The foliowing example Hllustrates a generalized search routine in which the user is prompted in a loop
for full or partial keywords contained in part descriptions and whether to AND, OR, or AND NOT each
pair, undo the fast selection, or display the qualifying entries, start a new search, or exit. After sach
keyword is entered, DBFIND is called and the number of qualifying entries is displayed, so the user
can decide whether to continue {o refine the selection: if 100 few entries qualify, the user can undo the
ias! selection and impose an alternate keyword.

WORKING-STORAGE SECTION,

01 BASE PIC X(8} VALUGE * OEDB *.
{1 DSET PIC X{16} VALUE "PART ",
¢1 ITEM PIC X{i6} VALUE “PART-DESCRIPTION".
1 LIaT PIC XX VALUE ®g*,
01 RARGUMENT PIC X{Ze(! VALUE SPACE.
41 S5TAT.
05 CONDITION-WORD FPIC 5%{(4) COMP.
05 STATZ PIC 89{4) COMP.
05 STAT3-4 PIC 891%) COMP.
05 STATE~6 PIC 521(3) COMP.
0% STATY?-8 PIC 8%({8} COMP.
D& STATS-10 PIC 591{3} COMP.
01 MODEL PIT S%(4) COMF VALUE 1.
01 MODES PIC 8944} COMP VALUE 5.
01 SEARCH-STRING PIC X120},
01 WHAT-TO-Ti0 PIC X.
¢l RELOF PIC XX SPACE.
01 QUALIFY PIC Z{B:5.
J1 PART-ID,
05 PART-NUMBER PIC X{i0}.

0% PART-DESCRIP PIC X{50}.
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Appendix A COBOL Program examples

Examples of COBOL programs that perform various types of SUPERDEX access appear on the
following pages, as shown below:

Retrieving all entries in a set in ascending sorted order
Retrieving all entries in a set in descending sorted order
Retrieving entries using a partial or generic key

Retrleving entries using a concatenated key

Retrieving entries in a range of values

Retrieving entries using muitiple values

Refining and undoing a selection

Retrieving entries using multiple Si-paths in a single dataset
Retrieving entries using multiple datasets

Retrieving entries using multiple databases

Retrieving entries in mulitiple sets and bases using projection
Reading Sl-indices only

Customizing Sl-key value(s) with SIUSER

Manually adding Sl-indices with DBPUTIX

Manually deleting Sl-indices with DBDELIX

Adding Sl-dataset to the lock descriptor

Calling SITRANSLATE




PROMPT-STRING.
DISPLAY "Enter part description keyword:™.
ACCEPT SEARCH-STRING.
STRING ARGUMENT DELIMITED BY SPACE
miw DELIMITED BY SBIZE
SEARCH-STRING
DELIMITED BY SPRCE
“@- DELIMITEDR BY SIZE
RELOP DELIMITED BY SPACE
INTO ARGUMENT.

CALL "DBFIND®* USING BABE, DSET, MODEL, STAT, ITEM, ARGUMENT.

IF CONDITION-WORD <> U AND <> 17
&0 TO DB-ERROR.

MOVE STATS-6 TO QUALLIFY.

DISPLAY QUALIFY <"entries qualify.».
MOVE */* TO ARGUMENT.

MOVE * " TO RELOP.

GC TQ PROMPT-WHAT-TQ-DO.

DISPLAY-PART-ID.

CALL *DBGET* USING BASE, DSET, MODES, STAT, LIEST, PFART-ID, DUMMY

IF CONDITION-WORD <> ¢
IF CONDITION-WORD = 15
DISPLAY “End of Selection®
MOVE SPACES TO ARGUMENT
G0 TO PROMPT-STRING
ELSE
GO TO DB-ERROR.
DISPLREY PART-NUMBRER "  » PART-DESCRIP.
GO TC DISPLAY-PART-ID.
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PROCEDURE DIVISION.

MATIN.
PERFORM OFPEN-BASE.

CALL “DBFIND* USING BASE, DSET., MCDEIQO, STAT, ITEM, DUMMY.

IF CONDITION-WORD <» 0O
IF CONDITION-WORD = 17
DISPLAY *no entry® STOP RUN
ELEE
G0 TO DEB-ERRCOR.

DISPLAY “Cust# Order# Date Article Amount".
PERFORM GET-NEXT UNTIL CONDITICN-WORD = 11.
STOP RUN.

GET-NEXT SECTION.
CALL "DBEGET" USING BASE, DSET, NMODE1S, STAT, LIST, CORDER, DUMMY.
IF CONDITION-WORD <> 0 AND <> 11 GO TO DB-ERRORE.
DISPLAY CUST-NUMBER * " ORDER-NUMBER * " ORDER-DATE * *
ARTICLE-NUMEER " * AMOUNT.
GET-NEXT-BXIT.
EXIT,
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PROCEDURE DIVISION.

MATN,
PERFORY OPEN-BASE.

DISPLAY “Enter customer number:*.
ACCEPT SEARCH-CUST.

DISPLAY *"Enter first order date:”.
ACCEPT START-DATE.

DISPLAY *Enter last order date:”.
ACCEPT END-DATE.

CALL "DBFIND" USING BASE, DSET, MODEl., STAT., ITEMI, ARGUMENTL.
IF CONDITION-WORD <> 0
IF CONDITION-WORD = 17
DISPLAY “no entriy"
STOP RUN
ELSE
GO TO DR-ERROR.

CALL "DBFIND* USIMG BASE, DEET, MODEL, STAT, ITEMZ, ARGUMENT:.
IF CONDITION-WORD <> 0O
IF CONDITION-WORD = 17
DISPLAY "no entry"
STOP RUN
ELSE
GO TO DB-ERRCR.

DISPLAY “Cust4 Crder%  Date Article Amount™.
PERFORM GET-NEXT STATL-6 TIMES.
STOP RUN.

GET-NEXT SECTION.
CALL *DBEET" UBING BASE, DSET, MODEL, STAT, LIST, ORDER, DUMMY.
JF CONDITFTION-WORD <> 0
GO TC DB-ERROE.
DISPLAY CUST-NUMBER * " ORDER-NUMEBER " * ORDER-DATE * *
ARTICLE-NUMEBER = " AMOUNT.

GET-NEXT-EXIT.
EXIT.
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PRCCEDURE DIVISION.

MATIN,
PERFORM OPEN-BASE.

CALL "DBFIND" USING BASE, DSET, MODE200, STAT, ITEM, DUMMY.

IF CONDITION-WORD «» 0§
IF CONDITION-WORD = 17
DISPLAY "no entry™
STOP RUN
ELSE
G0 TC DB-ERROR.

DISPLAY *Cust# Grderd Date Article Amount ™.
PERFORM GET-NEXT UNTIL. CONDITION-WORD = 10.
STOER RUN.

GET-NEXT SBECTION.
CALL "DBGET" USING BASE, DSET, MODEl6, STAT, LIST, ORDER, DUMMY.
IF CONDITION-WORD <» { AND <> 10 GO TO DB-ERRCR.
DISPLAY CUST-NUMBER * * CORDER-NUMBEE * " ORDER-DATE " *
ARTICLE-NUMBER * " AMOUNT.

GET-NEXT-EZXIT.
EXIT.

Version 3.1 March 1992 Program examples A5



PROCEDURE DIVISION.

MATN.
PERFORM OPEN~BASE.

DISPLAY "Enter customer name:".
ACCEPT SEARCH-NAME.

STRING " {" DELIMITED BY SIZE
SEARCH-NAME DELIMITED BY SPACE
“@i- DELIMITED BY SIZE

INTS ARGUMENTL.
DISPLAY “"Enter first order date:™.

ACCEPT START-DATE.
DISPLAY "Enter last order date:”.
ACCEPT END-LDATE.

CALL “DBEFIND" USING BASE, DSETL, MODEl, STAT, ITEM1, ARGUMENTL.

IF CONDITION-WORD <> 0
IF CONDITION-WORD =17
DISPLAY *no entry"
STOP RUN
ELGE
GO TO DBE-ERROR.

CALL "DBFIND™ USING BASE, DSETZ, MODELl, STAT, ITEMZ. ARGUMENTZ,
IF CONDITION-WORD <=
IF CONDITION-WORD = 17
DISPLAY *“no entry”
STOP RUN
ELEE
&G TO DBE-ERROR.

DISPLAY *Cust4 Name Ordert Date®
" Articlie *.
PERFORM GET-CUST UNTIL CONDITION-WORD <= 0,

GET-CUST SECTION.
CALL "DBGET" USING BASE, DSETL, MODES, STAT, LIST, CUST, DUMMY.
IF CONDITION-WORD <> {
GO TC GET-CUST-EXIT.
CALL *DBFIND* USING BASE, DSET2, MODE1l, STAT, NULL-ITEM,
CUST~NUM OF CUST.
IF CONDITION-WORD <> {
GO TO DB-ERROR.
PERFCORM GET-CRDER STATS-6 TIMES.

GET-CUST-BXIT.
EXIT.
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PROCEDURE DIVISION,

MAIN,
PERFORM OPEN-BASE.

DISFLAY "Enter customer name:".
ACCEPT SEARCH-NAME.
STRING
SEARCH-NAME DELIMITED BY SPACE
“@" DELIMITED BY SPACE
INTD ARGUMENT.

CLLL *DBPIND* USING BASE, DSET, MODELl, STAT, ITEM, ARGUMENT.
IF CONDITION-WORD <> 0
IF CONDITION-WORD =17
DISPLAY "no enbry"
STCGEF RUN
ELSE
GO TO DB-ERROCH.

DISPLAY "Cust# Name Address".
PERFORM GET-NIXT STATL-6 TIMES.
STOP RUN.

GET-NEXT SECTION.
CaLl "DBGET" USING BASE, DSET, MODES, STAT, LIST, CUST, DUMMY.
I¥ CONDITION-WORD <= D
&0 TO DB-ERROR.
DISPLAY CUST-RKUMBER = " CUST-MNAME " =~ CUST-ADDRESS1
Yo" CUST-ADDRESSZ.

CEP-NEXT-EXIT.
EXIT.
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Retrieving entries using muitiple databases

This example illustrates a relational retrieval between two databases. The user is prompted for a
customer name and a starting and ending date for the customer's orders. A partial-key DBFIND is
performed 1o locate the customer, and the HISTORY-FLAG on the cusiomer record is checked to
see if additional orders exist in the OEHIST history database. If so, these orders are aiso looked up
with DBFIND (using the | operator to perform an OR operation, and the & operator to relate the two
DBFIND calls), and all related orders are returned and displayed.

WORKING~STORAGE SECTION.

i ORDER.

U5 CUsT-NUM PIC Si6}.

05 QRDER-NUM PIC 2{&}.

05 ORDER-BATE PIC 9{&).

S ARTICLE-NUM PIC 2{30}.

05 AMOUNT FIC 9{11} COMP-3.
03 CcusT.

05 CUsT-NUM PIC 9(6),

05 CUST-NAME PIC X{20}.

G5 CRST-ADDRESE]L PIC A{20}.
05 CUST-ADDRESS2 PIC X({20}.
G5 HISTORY-FLAG PIC K.

01 SEARCH-NAME PIC X{20}).
Gl BASEL PIC X(8) VALUE * OQEDBR .
41 BASE2 BIC X{8) VALUE * UCEHIST".
01 DSETL PIC X[16} VALUE "CLST "
{1 DSETZ PIC X{1lé6} VALUE “ORDER Y.
01 ITEML PIC X{16) VALUE *“CUST-NAME ..
¢1 ITEM2 PIC X{22] VALUE "ORDER-DATE,CUST-NI4*.
01 NULL-ITEM PIC X VALUE *;*
41 LIST PIC XX VALUE »@".
01 ARGUMENTL PIC X{241.
41 ARGUMEWTZ,
05 FILLER PIC XXX VALUE "j{>=",
b START-DATE PIC 5{6}.
85 FILLER PIC XX VALUE *<=*.
05 END-DATE PIC 946} .
05 FILLER PIC X VALUE *}-,
0% RELOP PIC XXX.
41 STAT.
G5 CONDITION-WORD PIC S9{4) COMP.
05 STATZ PIC S3(4) COMP.
0% BTAT3-4 PIC S%{%] COMP.
05 STATH-6 PIC S3{%] COMP.
05 STAT?-8 PIC S%(9) COMP.
{5 sTATH-10 PIC 89{(9) COMP.
01 MODEL PIC 5%{4) COMP VALUE 1.
01 MODES PIC £8{4) COMP VALUR &.
1 DUMMY PIC X.
01 ID-SAVE PIC S3{(4) COMP.
Gl BASE PIC X(8).
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PROCEDURE DIVISION.

MATIN.
PERFORM OPEN-BABE.

DISFLAY "Enter order date:“.
ACCEPT SEARCH-DATE.

DISPLAY "Bnrer article number:™.
ACCEPT SEARCH-ARTICLE.

CALL "DRFIND® USING BASE, DEET, SI-MODE, ETAT, ITEM, ARGUMENT.

IF CONDITION-WORD <> 0
IF CONDITION-WORD = 17
DISPLAY *no entry®
ET0OP RUN
ELSE
GC TO DB-ERROR.

DISPLAY *Custt Order% Date Article Amount*.
PERFORM GET-NEXT UNTIL CONDITION-WORD = 15.
TOE RUN.

GET-NEXT SECTICH.

CALL “DBGET" USING BASE, DSET, MODES, STAT, LIST, CRDER, DUMMY.

IF CONDITION-WORD <> O AND <> 15
GO TC DB-ERROR.

DIsgrLAY CUST-NUMBER " * ORDER-NUMBER " " ORDER-DATE * ¢
ERTICLE-NUMBER * " AMOUNT,

GET-NEXT-EXIT.
EXIT.
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GET-CUST SECTION.
CALL "DBEGET* USING BASE, DSET1, MODE5S, STAT, LIST, CUST, DUMMY.
IF CONDITION-WORD <> 0
Go TO GET-CUST~-EXIT.
CALL "DBFIND™ USING BASEl, DSET2, MODE1l, STAT, NULL-ITEM,
CUST-NUM OF CUST.
IF CONDITION-WORD <= 0 AND <> 17
GO TO DB-ERROR.
MCVE BASEl TC BASE.
PERFORM GET-OQRDER $TATE-6 TIMES.
CALL “DBFIND® USING BASEZ, DSETZ, MODEL, STAT, NULL~ITEM, CUST~-NUM OF CUST.
IF CONDITION-WORD <» 0 AND <> 17
GO T DB-ERROR.
MOVE BASEZ TQ BASE.
PERFORM GET-ORDER STATS-6 TIMES.

GET-CUST-EXIT.
EXIT.

GET-ORDER SECTION,
CALL "DBGET" USING BASE, DSETZ, MODEL, STAT, LIST, ORDER, DUMMY.
IF CONDITION-WORD <> @
G0 TO LB-~-EHROR.
DISPLAY CUST-NUM OQF CU5T * " CUST-NAME * "
ORDER-NUM " " ORDER-DATE " " ARTICLE-NUM.

GET-ORDER-EXIT.
EXIT.
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PROCEDURE DIVISION.

MAIN.
PERFORM COFPEN-BASE,

DISPLAY *Enter first order date:"™.
ACCEPT START-DATE.

DIZPLAY *"Enter last order date:”™.
ACCEPT ERD-DATE.

CALL *DBFIND® USING BASE, DSET, MODEL, STAT, ITEM, ARGUMENT.
IF CONDITION-WORD <> 0
IF CONDITION-WORD = 17
DISPLAY "no entry”
ETOP RUN
ELSE
GO T4 DE-ERROR.

PISPLAY *Cust# Order® Date Articlie ARCURLY .
PERFORM GET-NEXT STATL-6 TIMES.
ETOR RN,

GET-NEXT SECTION.
CALL "DBGET* USING BASE, DSET, MODEL, STAT, LIST, ORDER, DUMMY.
IF CONDITION-WORD <> 0
GO TO DB-ERRCR.
DISPLAY CUST-NUMBER * “ ORRER-NUMBER " * ORDER-DATE " *
ARTICLE~NUMBER ® " AMOUNT.

GET-NEXT-BXIT.
EXIT.
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CALL "DBFIND" USING BASE, DSET1, MODEL, ITEM1, ARGUMENT.

IF CONDITION-WORD <> €
IF CONDITION-WORD = 17
DISPLAY *Entry not found*
ETOP RUN
ELSE
GO TO DB-ERROR.

MOVE "(*]" TQ ARGUMENT.

CALL "DBFIND" USTING BASE, DSETZ, MODEL, ITEM2, ARGUMENT.

IF CONDITION-WORD <> ©
IF CONDITION-WORD = 17
DISPLAY "No corresponding entry in QUOTE-MASTER”
STOP RIM
ELSE
GO TO DR-ERROR.

DISPLAY “"Enter start date:*.
ACCEPT SEARCH-DATE-START.
DISPLAY “Enter end date:®.
ACCEPT SEARCH-END-DATE.

STRING “{»>=" DELIMITED BY SIZE
SEARCH-DATE-START DELIMITED BY SFACE
Vg ¥ DELTMITED BY SIZE
SEARCE-DATE~END DELIMITED BY SPACE
“1a* DELIMITED BY SIZE

INTO ARGUMENT.

CALL "DBFIND® USING BASE, DSETZ, MODELl, ITEM3, ARGUMENT.

ITF CONDITION-WORD <> O
IF CONDITION-WORD = 17
DISPLAY *No entry in szpecified date range™
STOP RUN
ELSE
GO TO DB-ERRJER.

DISPLAY “"Enter coverage type:™.
ACCEPT SEARCH-TYPE.

STRING * (" DELIMITED BY SI2E
SEARCH-TYPE DELIMITED BY SPACE
*is” DELIMITED BY BIZE

INTO ARGUMENT.

CALL “DEFIND® USING BASE, DSET3, MODELl, ITEM4, ARGUMENT.

IF CONDITION-WORD <> 0
IF CONDITION-WORD = 17
DISPLAY *No entry with this coverage type*
EToP RUN
BLSE
GO TO DB-ERROR.
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FROCEDURE DIVISIOHN.

MAIN.
PERFORM CPEN-BASE.

GET-CITIES.
DISPLAY “Enter city:*.
ACCEPT CITY.
e CITY <> EFACE
IF ITERATION = 0

STRING " [" DELIMITED BY Si2E
CITY DELIMITED RY SPACE
“3e DELIMITED BY SIZE

INTO ARGUMENT
MOVE 1 TO ITERATION

@0 TO QET-CITIES
ELSE

STRING ARGUMENT DELIMITED BY SPACE
mi DELIMITED BY SIZE
CITY DELTHMITED BY SPACE
*11T DELIMITED BY SPACE

INTO ARGUMENT
GO TO GET-CITIES.

CALL "DPRPIND® USING BASE, DSET,
IF CONDITIOK-WORD <> §
IF CONDITION-WORD = 17
DISPLAY “"no entry”
STOP RURN
ELSE

GO TO DE-ERROR.

MODE1, STAT, ITEM, ARGUMENT.

DISPLAY *Cust4 Name

FPERFORM GET-NELT STATS-6 TIMES.
STGP RUN.

Address*®.

GET-NEXT SECTION.

CALL “DBGET* USING BASE, DSET, MODES, STAT, LIST, CUST, DUMMY.
TP CONDITION-WORD <» 0
GO TO DE-ERROR.
DISPLAY CUST-MIMBER "

* CUST-NAME * * CUST-ADDRESS1
* " CUST-ADDRESS2. )

GET-NEXT-RXIT.
EXIT.
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Reading Si-indices only

In this exampie, the concatenated Si-key for the ORDER datase! is comprised of the CUST-
NUMBER and AMOUNT. By using the ! Bst, only the Sl-indices are retumed; because the
AMOUNT is part of the Si-key, sufficient information is available in the Si-index without having to
read the corresponding data entries.

WORKING-STORAGE SBECTION.
01 SI-INDEX

05 CUET-NUMBER PicC
05 AMOUNT PIC
05 FILLER PIC
¢l TOTAL PIC
¢l TOTAL-OUT PIC
01 BASE PIC
01 DSET PIC
¢l ITEM pIC
41 LIST PIC
0] ARGUMENT PIC
41 STAT.
05 CONDITION-WORD PIC
05 BTATZ rIc
05 STAT3I-¢ PIC
05 STATE-6 PIC
85 sPATT-8 PIC
45 STAT?-1¢ PIC
{01 SI-MODE ric
01 MCDES PIC
01 DUMMY PIC

3{6}.
9{11}

COMP-3.

9{9} COME.

G111}
Z{8}9.

X8}
X(18)
x{l8)
XX
5(6}).

S9{4
524
89(8
B9{g
89(%
se{9

g7 (4]
28¢4]

COMP-3,
g99.
VALUE * OEDB *.

VALUE “ORDER ",
VALUE *CUST~-NUMBER "
VALUE "1;*".

COMFP,
COMP.
COMF.
COMP,
COMP.
COME.

COMF VALUE -106.
COMP VALUE b,
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PROCEDURE DIVIZSION.

MAIN.
PERFORM OPEN-BASE.
GO TO PROMPT-STRING.

PROMPT-WHAT~TO-DO.
DISPLAY "Enter mode: [Alnd, [Olr, and [N}ot,
DISPLAY * [D]lispliay, new [Slearch, [Eljxit:-
ACCEPT WHAT-TO~-DO.
IF WHAT-TO-DO = "“"E*
STOP RUN.
IF WHAT-TO-T0 = "&5*
MOVE SPACE TO ARGUMENT
RELOP
GO TD PROMPT-STRING.
IF WHAT-TO-DO = *U"
MOVE *\/" TO ARGUMENT
MOVE SPACE TC RELOFR
GO TO PROMPT-WHAT-TO-DO,
IF WHAT-TQ-DBO = *“A%
MOVE “&" TO RELOP
GO TC PROMPT-STRING.
IF WHAT-TO-DO = "O*
MCVE "{" TO RELOF
GO TO PROMPT-STRING.
IF WHAT-TQ-DO = "H"
MOVE "tg&" TO RELOP
GO TO PROMPT-STRING.
IF WHAT-TQ-DO = "D*
PERFORM DISPLAY-FART-ID
GO TQ PROMPT-WHAT-TG-DG.

GO TO PROMFT-WHAT-TO-DO.

[Ulndo, .
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Customizing Sl-key value(s) with SIUSER

This example shows an SIUSER procedure that builds a custom Sl-key in the ORDER-DETAIL
datase! consisting of the second half of the ARTICLE-NUMBER (digits 5 through 10} and the
ORDER-DATE for the ARTICLE-DATE Sl-path. For the ASCH-DATE si-path it converts the passed
double integer date (LAST-UPDATE) in the CUSTOMERS dataset 10 ASCH so generic and partial
lookups can be done.

IDENTIFICATION DIVISION.
PROGRAM-TII}, SIUSER,
ENVIRONMENT DIVISTION.
CONFIGURATION SECTION.

DATA DIVISION.
WORKING - STURAGE SECTION

01 ORDER.
05 CUST-NUMBER PIC $4{6]).
05 ORDER-NUMBER PIC 8{8&).
05 ORDER-DATE FIC 9{6).
05 ARTICLE-NUMBER.
10 FILLER PIC 9999,
10 ARTICLE-CODE PIC 9(6).
05 AMOUNT PIC 2(11) COMP-3.

{1 CUSTOMERS.

5 CUST-NUMBER PIC 9{6}.

{5 CUST-NAME PIC X{30}.

35 CUST-ADDRESS PIC X{5¢}).

05 LAST-UPRATE PIC 591{9} COHP.

LINKAGE SECTION.

Gl BASE PIC X(8}.

¢1 DSET PIC X{16).
01 ITEM PIC X{16&).
41 BUFFER PIC X{20003.

01 INDEX-BUF.
05 INDEX-COUNT PIC 89{4) CoHr.
05 IR-INREX PIC X(54).
05 IBR-ARTICLE-DATE REDEFINES IB-YNDEX.
106 INDEX-ART-CODE PIC 2(6}.

10 INDEX-DATE PIC 9(B}.
05 IB-ASCII-DATE REDEFINES IB-INDEX.
10 INDEX-AD-YY PIC 989,
10 INDEX-AD-MM PIC 25.
10 INDEX-AD-DD PIC 99.

A-30 Program examples Version 3.1 March 1992




Retrieving entries using multiple Sl-paths in a single dataset

This example shows a relational access retrieval involving two Si-paths in a single dataset. Two
DBFIND calls are perdormed in succession, with square brackeis imposed and the & boolean
operator appended to the argument in the second DBFIND,

WORKING-STORAGE SECTION.

01

01
01
ol
01

-

o

0l

01

01

01
01
01

CRDER.

45 CUST-NUMBER

&5 ORDER-NUMBER
05 CRDER-DATE

05 ARTICLE-NUMBER
g5 AMOQUNT

BALSE

pEET

ITEML

ITEMZ

LIsT
ARGUMENTL.

¢5 FILLER

05 SEARCH-CUDST
05 FILLER
ARGUMENTZ .

45 FILLER

0% START-DATE
05 FILLER

05 END-DATE
0% FILLER

STAE.

05 CONDITION-WORD
05 STATI

05 STATI-4

0% STATS-6

05 sSTATT-8

B85 STATS-10

MODEL
MODES
DUMMY

PIC
PIC
PIC
PIC
PIC

PIC
pIC
PIC
PIC
PIC

PIC
FIC
PIC

PIC
PIC
FIC
PIC
PIC

PIC
PIC
PIC
PIC
PIC
PIC

PIC
PIC
PIC

g{&}.
9{6}.
g{61}.
g{10).
2{11)

Xig}
x{186)
X{18€)
X4i146)
XX

gi8).
XX

XX
9{6}.
h.6.4
G{6}.
XEX,

8£904)
5924
89(9)
£918}
5248
59(%)

SS94)
854}

COMP-3 .

VALUE
VARLUE
VALUE
VALUE
VALUE

VALUE

VALUE

VALUE

VALUE

VALUE

COMF.

COMP.

COMP,

COME.

COMP.
COMP.

" QEpB v,
YORDER
"CUST-NUMEER

"ORDER-DATE
I@!I.

u{n‘

uJ L

COMP VALUE 1.
COMP VALUE 5.
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PROCEDURE DIVISION.

MAIN.
PERFORM OPEN-BASE.

DISPLAY “"Enter customer number:*.

ACCEPT BEARCH-CUST.

DISPLAY “"Enter first order date:”.
ACCEPT START-DATE.

DISPLAY "Enter last order date:".

ACCEPT END-DATE.

CALL "DBFIND* USING BASE, DSET, MODEL, STAT, ITEMIL, ARGUMENTI.
IF CONDITICN-WORD <> {
IF CONDITION-WORD = 17
DISPLAY "no entry®
STOP RUN
ELSE
GO TO DB-~ERROR.

CALL *DBFIND" USING BASE, DSET, MODEL, S5TAT, ITEMZ. ARGUMENTZ.
IF CONDITION-WORD <=
IF CONDITIOM-WORD = 17
DIEPLAY "no entry”
STCP RUN
ELGE
GO TG DB-ERROR.

DISPLAY "Custd Order$ Date Article Amount®.
PERFORM GET-NEXT 5TATS-& TIMES.
STOP RUN.

GET-HNEXT SECTION.
CALL "DBGET" USING BASE, DSET, HMODES, STAT, LIST, CORDER, DUMMY.
IF CONDITION-WORD <> &
GO TO LB-ERRCR.
DISPLAY CUST-NUMBER * * ORDER-NUMBER * * ORDER-DATE * ¢
ARTICLE-NUMBER " ™ AMOUNT.

GET-NEXT-EXIT.
EXIT.
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Retrieving entries using mulitipie datasets

This example performs a relational access refrieval against the datasets CUST and ORDER which
both contain the common ftem CUST-NUM. Twe DBFIND calls are performed in succession with
varying parameters, and DBGETs are petformed against both dalasets to retrieve all the qualifying

entries,

WORKING-STORACGE SECTIOH.
¢l ORDER.
05 CUST-NM PIC
05 ORDER-NUM Fic
05 ORDER-DATE PIC
5 ARTICLE-~NUM FIC
05 AMOUNT PIC
01 CusT.
0 QUET-NUM ric
05 CUST-HNAME PIC
05 CUST-ADDRESEL PIC
05 CUST-ADDRESSZ PIC
11 SEARCH-NAME FIC
01 BRSE PIC
41 DSETL PIC
01 DSETZ PIC
01 ITEMI PIC
01 IvEM2 PIC
1 NULL-ITEM PIC
1 LIST PIC
01 ARGUMENTI PIC
01 ARGUMENTZ.
05 FILLER PIC
S START-NATE PIC
05 FILLER PIC
0% END-DATE PIC
05 FILLER PIC
g1 STAT.
05 CONDITICON-WORD PIC
05 STATZ PIC
05 STAT3-4 PIC
05 STATS-6 PIC
05 STATT-8 pIiC
05 STATS-18 PIC
01 MODEL PIC
01 MODEB PIC
01 DUMMY PIC

X{8}

X[16}
X186}
X{1l6}
X{22}

xiz4d).,

9,91
Gi6}.
AR
(&),
XXX

8594}
8% {4}
591{9%}
89 {9}
$3{9}
58{9}
85 {4}
5914}

VALUE = (EDB =,

VALUE *CUST ..
VALUE “ORDER .
VALUE *CUST-NAME ..
VALUE "ORDER-DATE, CUST-NUM*.
VALUE *; "

VALUE "8".

VALUE " [»=",

WVALUE "<=

VALUE *}& =,

COMP,
COMP,

COMP,

COMP.

COMP.

COMP.

COMP VALUE 1.
COMP VALUE §.
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PROCEDURE DIVISION.

MATIN.

PERFORM OPEN-BASE,

DISPLAY “Enter customer name:".,
ACCEPT SEARCH-NAME.

STRING *{* DELIMITED BY SIZE
SEARCH-NAME DELIMITED BY SPACE
3 R DELIMITED BY SIZE

INTD ARGUMENT] .
DPISPLAY "Enter first order date:™.

ACCEPT START-DATE.
DISPLAY "Enter last order date:=.
ACCEPT END-DATE.

CALL *"DBFIND™ USING BASE, LDSET1, MODEL, STAT, ITEM1, ARGUMENTI].

IF CONDITION-WORD <» ¥
IF CONDITION-WORD =17
DISPLAY "no entry*®
STOP RUN
ELSE
GO TO DB-ERRCR.

CALL “DBFIND* USING BASE, DSETZ, MODEL, STAT, ITEM2, ARGUMENTZ.

IF CONDITION-WORD <> ©
IF CONDITION-WORD = 17
DISPLAY “ne entry*
STOF RUN
ELSE
GO TC DE-ERROR,

DISPLAY "Custt Name Crderé Dater
* Article *.
PERFORY GET-CUST UNTIL CONDITION-WORD <» 0.

GET-CUST SECTION.

CALL "DBGET* USING BASE, DSETL, MODES, STAT, LIST, CUST, DUMMY.

IF CONDITION-WORD <> 0O
GO TO GET-CUST-EXIT.

CALL "DBFIND" USING BASE, DSETZ, MODEl, STAT, NULL-ITENM,

CUST-NUM OF CUST.
IF CONDITION-WORD <> 0
ao TC DBE-ERROR.
PERFORM GET-ORDER STATS-6 TIMES,

GET-CUST-EXIT.

EXIT.
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GET-ORDER SECTION.
CALL "DBGET™ USING BASE, DSETZ, MODESL, STAT, LIST, CRDER, DUMMY.
IF CONDITION-WORD <> 0
G0 TO DB-ERROR.
DISPLAY CUST-NUM OF CUST * * CUST-NAME *
ORDER-NUOM *  * CORDER-DATE = * ARTICLE-NUM.

GET-ORDER~EXIT.
EXIT,
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Retrieving entries using muitiple databases

This example illustrates a relational retrieval between iwo databases. The user is prompled for a
customer name and & starting and ending date for the cuslomer's orders. A pantial-key DBFIND is
performed to locate the customer, and the HISTORY-FLAG on the customer record is checked to
see f additional orders exist in the OEHIST history database. if so, these orders are also looked up
with DBFIND (using the | operator to perform an OR operation, and the & operator 1o relate the two
DBFIND calls), and all related orders are returned and displayed.

WORKING-STORAGE SECTION.

01 ORDER.

05 CUST-NUM PIC S9{6).

05 ORDER-NUM FIC 9{6}.

05 ORDER-DATE PIC 9({6}.

05 ARTICLE-NUM PIC 2{10¢}.

05 AMOUNT PIC G411} COMP-3.
41 CUST.

05 CUST-NUM PIC 3{6).

05 CUST-NAME PIC X{z20}.

05 CUST-ADDRESS] PIC ¥{20).
05 CUST-ADDRESSZ PIC X{20).
05 HISTORY-FLAG PIC X.

01 SEARCH-NAME PIC X{20}.
¢1 BASEL PIC X[8y VALUE * OQEDB .
01 BASEZ PIC X{B} VALUE ™ COBHIST".
01 DSET1 PIC X{16} VALUE "CusT .
01 DBET2 PIC X[16) VALUE "ORDER ".
01 ITEM1 PIC X{16} VALUE "CUST-NAME ..
01 ITEM2 PIC X(22) VALUE "ORDER-DATE, CUST-NUM".
01 NULL-ITEM Ic X VALUE *;*
01 LIST PIC Xi VALUE =~@*,
01 ARGUMENTI] PIC X(24).
01 ARGUMENTY.
0% FILLER PIC HEX VALUE " [>=".
¢5 STLRT-DATE PIC 3(6}.
05 FILLER FIC X¥ VALDE "<=".
05 END-DATE PIC (6},
05 FILLER PIC X VALUE *]=.
05 RELOP PIC XXX.
01 STAT.
05 CONDITION-WORD PIC S5{4) COMP.
05 STAT2 PIC £9(4) COMP.
05 STATI-4 PIC 5%1{9} COMP,
05 STATE-6 PIC B%{%) COMP.
05 STATT-8 PIC 85(9} COMP.
05 STAT9-10 PIC §821(9) COMP.
1 MODEL PIC 25{4} COMP VALUE 1.
{1 MODES PIC 884} COMP VALUE §.
01 DUMMY PIC X.
31 ID-SAVE PIC 89{4} COMP.
01 BASE PIC X({8).
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FROCEDURE DIVISION.

MATHN.
PERFORM OPEN-BASEL.

DISPLAY "Enter customer name:*.
ACCEPT SEARCH-NAME.

STRING *{" DELIMITED BY SIZE
SEARCH-NAME DELIMITED BY SPACE
eit DELIMITED BY S1ZE

INTO ARGUMENTL.
DISPLAY *Enter first crder date:™.
ACCEPT START-DATE.
DISPFLAY “Enter last order date:*.
ACCEPT END-DATE.
CALL *“DEPIND® USING BASEL, DESETL, MODEL, STAT, ITEMI, ARGUMENTIL.
IF CONGITION-WORD <» ©§
IF CONDITION-WORD = 17
DNISPLAY “no entry”
STOR RUN
ELEE
GO TC DE-EREOR.

IF HISTORY-FLAG = SPACE
MOVE *& " TC RELOF
ELEE
HOVE SPACE TO RELOP.

CALL "DRFIND" USING BASEL, DSET2, MODEL, STAT, ITEM2, ARGUMENTZ.
IF CONDITION-WORLD <> 17 AND <>
GC TO DB-TRROR.

IF HISTORY-FLAG <> SJPACE
MOVE STAT2 TO ID-SAVE
PERFORM CQPEN-BASEZ
MOVE ID-SAVE TS STATZ
MOVE *I1& " TO RELOP
CALL "DBFIND" USING BASEZ, DSET2, MODELl, STAT, ITEMZ, ARGUMENT2
IFP CONDITION-WORD <> 17 AND <> O
GO TS DB-ERROR.

IF STATS-6 = §
DISFLAY *no entry*®

STOP RUN.
DISPLAY ~Custc# Name Order# Date Articie *.
PERFORM GET-CUST UNTIL CONDITION-WORD <> 0.
STOF RUN.
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GET-CUST SECTION.
CALL *DBGET" USING BASE, DSET1, MODES, STAT, LIST, CUST., DUMMY.
IF CONDITION-WORD <> 0
GQ TQ GET-CUST-EXIT.
CALL "DBFIND* USING BRSE1l, DSETZ, MODEL, STAT, NULL-ITEM,
CUST-NUM OF CUST.
IF CONDITION-WORD <> 0 AND <> 17
30 TO DB-ERROR.
MOVE BASEl TO BASE.
PERFORM GET-ORDER STATS-6 TIMES.

CALL *DBFIND* USING BASE2, DSETZ, MODEL, BTAT, NULL-ITEM, CUST-NUM OF CUST.
IFr CORDITION-WORD <> 0 AND <> 17

GO TO DBE-ERROR.
MOVE BASEZ TO BASE.
PERFORM GET-ORDER STATS~6 TIMES.

GET-CUST-EXIT.
EXIT.

GET-CRDER SECTION.

CALL “DRGET" USING BASE, DSETZ, MODEL. STAT, LIST. ORDER, DUMMY.
IF CONDITION-WORD <» O

GO TO DB-ERROR.
DISPLAY CUST-NUM OF CUST " * COST-NAME " *
ORDER-NUM * * QRDER~-DATE " " ARTICLE~NUM.

GET-ORDER-EXIT.
EXIT.
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Retrieving entries in multiple sets and bases using projection

This example ocates all the quotations for earthquake insutance coverage given to policyholders in
Los Angeles in November and December of 1987. This requires four DBFIND calls against three
datasets, with the second DBFIND performing the projection.

WORKING-STORAGE SECTION.

1
01
o1
61
01

491

Gl

01

oL
Q1
1
t53

01
¢l
01
01

01
01

BASE PIC X{8}
DSET1 PIC X{16}
DEETZ PIC X{i&)
DSET3 PIC X{16}
ARGUMENT PIC X(26).
INSURED-MASTER.

05 POLICY-NUM PIC S9{8).
0% CITY PIC X{201}.
QUATE-MASTER .

05 QUOTE-NUM PTC $(6}.
05 QUOTE-DATE FPIC 9{&).
05 POLICY-NUM PIC 8{8).
QUOTE~DETATL.

05 QUOTE-NUM PIC 9{6).
(% COVERAGE-TYPE PIC XX.
ITEML PIC X(32}
ITEM2 PIC X(32)
ITEM3 PIC X(321
ITEM4 PIC X(32}
SERRCH~CITY PIC Xt1201).
SEARCH-DATE-ETART PIC 9{&}.
SEARCH-DATE-END PIC 91t6, .
SRARCH-TYPE PEC XX.
MODE] PIC S9{4:
MODES PIC 8914)

PROCEDURE DIVISION.

MAIN.
DISPLAY “Enter city:*.

ACCEPT SEARCH-CITY.

STRING “[*

-]O

VALUE

VALUE " INSURE .

VALUE ®INSURED-MASTER *.
VALUE “QUOTE-MASTER -
VALUE “QUOTE-DETALL ..

VALUE *CITY, POLICY-NIM".
VALUE *POLICY-NUM,QUOTE-NUM® .
VALUE "QUOTE-DATE, QUOTE-MNUM" .
" COVERAGE-TYPE, QUOTE-NUM" .

COMP VALUE 1.
COMP VALUE 5.

DELIMITED BY STEE
SEARCH-CITY DELIMITED BY SPACE
DELIMITED BY SIZE
INTO ARGUMENT.
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CALL “DBFIND* USING RASE, DSETL, MODEl, ITEM1, ARGUMENT.
1F CONDITION-WORD <> D
IF CONDITION-WORD = 17
DISPLAY "Entry not found-
STOP RUN
ELSE
GO TC DB-ERRDR,

MOVE =[*1" TG ARGUMENT.
CALL =DBFIND* USING BASE, DSETZ, MODE1l, ITEMZ, ARGUMENT.
IF CONDITION-WORD <» O
IF CONDITION-WORD = 17
DISPLAY “No ¢orrespeonding entry in QUOUTE-MASTER"
STOF RUN
ELSE
GO TO DB-ERROR.

DISPLAY "Enter start date:=.
ACCEPT SEARCH-DATE-START.
DISPLAY “Enter end date:*.
ALCCEPT SEARCH-END-DATE.

STRING *[>=" DELIMITER BY SIZE
SEARCH-PARTE-START DELIMITED BY SPACE
*amt DELIMITED BY SIZE
SEARCH-DATE~END DELIMITED BY SPACE
*l& DELIMITEL BY SIZE

INTO ARGUMENT.

CALL "DBFIND* USING BASE, DSETZ, MODEl, ITEM3, ARGUMENT.
IF CONDITION-WORD <> O
IF CONDITION-WORD = 17
DISPLAY “"Ne entry in specified date range™
STOF RUN
ELSE
GO TO DE~ERROR.

DISPLAY “Enter coverage type:".
ACCEPT SEARCH-TYPE.

STRING *[" DELIMITED BY SIZE
SEARCH-TYPE DELIMITED BY EPACE
"l&" DELIMITED BY SIZE

INTO ARGUMENT.

CALL *"DBFIND* USING BASE, DSET3, MODEY, ITEM4, ARGUMENT,
IF CONDITION-WORD <» D
IF CONDITION-WORD = 17
DISPLAY “"No entry with this coverage type*
STOP RUN
ELSE
GO TO DB-ERRCR.
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GET-ORDER.

CALL "DBGET" USING BASE, DSET3, MODES, STAT, LIST, QUOTE-DETAIL, DUMMY.

IF CONDITION-WORD <> 0
IF CONDITION-WORD = 15
DISPLAY "End of selection®
3TOP RUN
ELSE
GO T0 DB-ERROR.

DISPLAY QUOTE-NUM OF QUOTE-DETAIL * ~ COVERAGE-TYPE.
0 TO GET-ORLER.
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Reading Sl-indices only

In this example, the concatenated Sl-key for the ORDER dataset is comprised of the CUST-
NUMBER and AMOUNT. By using the ! lst, only the Si-indices are returned; because the
AMOUNT is part of the Si-key, sufficient information is available in the Sl-index without having to
read the corresponding data entries.

WORKING-S5TORAGE SECTION.

01 SI-INDEX

05 CUST-NUMBER PIC 9(6).

05 AMOUNT PIC 9(11) COMP-2.

05 FILLER PIC 9(3) COMP.
41 TQTAL PIC 9(11) CoMP-3.
01 TOTAL-OUT PIC Z(B}9.93.
J1 BASE PIC X{B)} VALUE " OEDB *.
01 DEET PIC X(16) VALUE "ORDER .
J1 ITEM PIC X({16} VALUE "CUST-NUMBER .
01 LIST PIC XX VALUE "!;*.
01 ARGUMENT PIC ${6).
J1 &TAT.

05 CONDITION-WORD PIC $%(4) COMP.

05 STATZ PIC B9 ({4} COMP.

05 STAT3-4 PIC S3(%} COMP.

05 STATS-6 PIC S%(%) COMP.

05 STATY-8 PIC B9 (D) COMP.

05 STATS-10 PIC 39(%) COMP.
1 SI-MODE PIC 88(4) COMP VALUE -106,
01 MODES PIC 5%(4) COMP VALUE 5.
01 DUMMY PIC X.
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PROCEDURE DIVISION,

MAIN.
PERFORM CPEN-BASE,

DISPLAY "Enter customer number:”.
ACCEPT CUST-NUMBER.
MOVE CUST-WNUMBER TO ARGUMENT.
CALL "DBFIND" USING BASE., DSET, SI-MODE, STAT, ITEM, ARGUMENT.
IF CONDITION-WORD <> 0
IF CONDITICON-WORD = 17
DISPLAY "no entry”
STOF RUN
ELSE
GG T DB-ERROR,

PERFORM GET-HEXT UNTIL CONDITION-WORD = 15.
MOVE TOTAL TO TOTAL-OUT.

DISPFLAY *Total for customer: * TOTAL-QUT.
STOP RUN.

GET-NEXT SECTION.
CALL “DBGET" USING BASE, DSET, MODES, STAT, LIST. SI-INDEX., DUMMY.
IF CONDITION-WORD <> 0 AND <> 15
3¢ TO DE-ERROR.
ADD AMOUNT TO TOTAL.

GET-NEXT-EXIT.
EXIT.
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Customizing Sl-key value(s) with SIUSER

This example shows an SIUSER procedure that builds a custom Sl-key in the ORDER-DETAIL
datase! consisting of the second half of the ARTICLE-NUMBER (digits 5 through 10} and the
ORDER-DATE for the ARTICLE-DATE Sl-path. For the ASCII-DATE si-path it converts the passed
doubie integer date (LAST-UPDATE) in the CUSTOMERS datasat to ASCH g0 generic and partial
fookups can be done,

IDENTIFICATION DIVISION.
PROGRAM-ID. SIUSER,
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.

DATA DIVISION.
WORKING-STORAGE SECTION

01 CORDER.
05 CUST-NUMBER PIC B(6).,
05 ORDER-NUMBER PIC B(6}.
5 ORDER~DATE PIC %(6)}.
08 ARTICLE-NUMBER.
10 FILLER PIC 5599,
10 ARTICLE-CODE PIC 9(6}.
05 AMOUNT PIC ${11) COMP-3.

01 CUSTOMERS.

05 CUST-NUMBER PIC 9{6}.

05 CUST-NAME PIC X{30).

0% CUST-ALDRESS PIC X{50).

05 LAST-UPDATE PIC 89{%) COMP.

LINKAGE SECTION.

U1 BASE PIC X{8}.

01 DSET PIC X{1l6}.
01 ITEM PIC X(16).
01 BUFFEER PIC X(2000).

d1 INDEX-BUF.
05 INDEX-COUNT PIC 89(4) COMP.
05 IB-INDEX PIC X(50).
05 IB-ARTICLE-DATE REDEPINES TBR-INDEX.
10 INDEX-ART-CORE PIC 3([6&}.

10 INDEX-DATE PIC 9(&:.
05 IB-ASCII-DATE REDEFINES IB-INDEX.
10 INDEX-AD-YY PIC 93,
10 INDEX-AD~MM PIC 99.
10 INDEX-AD-DD PIC B39.
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PROCEDURE DIVISION USING RBASE, DBSET, ITEM, BUFFER, INDEX-BUF.

USEHR.

IF DSET = "ORDER-DETAIL® AND
ITEM = "ARTICLE-DATE"
MOVE BUFFER TO CRDER
MOVE 1 TO INDEX-COUNT
MOVE SPACES TC IB-INDEX
MOVE ARTICLE~-CODRE TO INDEX-ART-CODE
MOVE ORDER-DATE TO INDEX-DATE
GOBACK.

IF DEET = "CUSTOMERE"™ AND
ITEM = "ASCII-DATE"
MOVE BUFFER TO CUSTOMERS
MOVE 1 TO INDEX-COUNT
MOVE SPACEE TO IB-INDEX
COMPUTE INDEX-AD~YY = LAST-UPDATE / 1300000
COMPUTE INDEX-AD-MM {LAST-UPDATE - INDEX-AD-YY} / 10000
COMPUTE INDEX-AD-DD = LAST-UPDATE - INDEX-AD-YY - INDEX-AD-LD
GOBACK.

4§

*  ITEM and DSET did not macch any of our custom SI-Paths.
GOBACK.
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Manually adding Sl-indices with DBPUTIX

in this example, the user is prompted for information about a new customer, including the customer's
intials, if any. The customer is DBPUT into the CUST dataset, and ¥ any initials are specified, a
separate Sl-index is created with the initials. (This parmits the customer to later be accessed by fis
name oOr its initials). The customer number assigned is determined by reading the last record in the

dataset using DBFIND mode 200 followed by DBGET mode 6 and incrementing &t by one.

WORKING-STORAGE SECTION.

01

01

b
01
0%
01
g1
a1

01

01
01
01
41

CUST.
05 CUST-NUMBER
g% CUST-MAME

TUST-INDEX.
05 CUST-INITIALS
05 CUBT-NUMBER-X

BAEE

DBET

ITEM

LIET
INDEX-LIST
BRGUMENT

STAT,

05 CONDITION-WORD
0% STATZ

05 STATI-4

0L STATH~6

0% STAT?-8

65 ATATS-10

HMODEL
HODES
MODEZ00
DUMMY

PIC
PIC

PIC
PIC

PIC
PIC
PIC
PIC
PIC
PIC

PIC
PIC
PIC
pIC
PIC
PIC

PIC
PIC
PIC
PIC

{8} .
X{z0}.

Xis).
AL

X4{8)
X{ie)
X{le)

X{20).

$914)
£91(4)
§8(9)
89(9)
£9(9)
59(9)

894}
894}
894}
{X).

VALUE *
VALUE
VALUE *CUST-NUMEBER
VALUE *“@&*,

VALUE *!1;".

OEDB T,
"CUST

COMP.
coMp.
COMP.
COMP.
COoMP.
COMP.

COMP VALUE 1.
COMP VALUE 6.
COMP VALUE 200.

L]
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PROCEDURE DIVISION.

MATIN.
PERFORM OPEMN-BASE.

CALL "DBFIND* USING BASE, DSET, MODE200, STAT, ITEM, DUMMY.

IF CONDITION-WORD <> (
GO TO DB-ERROR.
CALL “DBGET* USING BASE, DSET, MODE&, STAT, INDEX-LIST,
ALD 1 TO CUST-NUMBER.
DISPLAY “"Enter customer name HN
ACCEPT CUST-NAME.
DISPLAY "Enter customer initials:".
ACCEPT CUST-INITIALS.

CALL "DBPUT" USING BASE, DSET, MODEL, BTAT, LIST, CUusT.
IF CONDITION-WORD <> O
GO TC PB-ERROR.

IF CUST-INITIALS <> SPACE
MOVE CUST-NUMBER TO CUST-NUMBER-X.

CALL "DBREFUTIX*® USING RASE, DSET, MODEL, STAT, ITEM,
CUST-INDEX.
IF CONDITION-WORD <> 0
GO TO DB-ERROE.

CUST-NUMBER.
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Manually deleting Si-indices with DBDELIX

This example deletes the customer entry and all associated Si-indices that were added in the last
example, using DBDELETE and DBDELIX.

WORKING-STORAGE SECTION.

01 CUsT.
0% CUST-NUMBER PIC 9(B}.
05 CUST-NAME PIC X(20).

01 CUST-INDEX.
05 CustT-INITIALS PIC X{6).
05 CUST-NUMBER-X PIC 3(6}).

01 BASE PIC X(8) VALUE * OEDB *.
D1 DSET PIC X(16) VALUE "CUST -
01 ITEM PIC X(16) VALUE *CUST-NUMBER .,
01 LIST PIC XX  VALUE @,
01 INDEX-LIST PIC XX VALUE *i;~.
01 ARGUMENT PIC X(20).
D1 STAT. _
05 CONDITION-WORD PIC S9(4) COMP.
05 $TAT2 PIC S9(4) COMP.
05 STATI-4 PIC 89 (9) COMP.
0% STATS-6 PIC S9(9) COMP.
05 STAT7-8 PIC 59(9) COMP.
05 STATS-10 PIC S9(9) COMP.
03 MODEIL PIC §9(4) COMP VALUE 1.
01 MODES PIC $9(4) COMP VALUE S,
01 MODET PIC $Y(4) COMP VALUE 7.
D1 MODELD PIC S9(4) COMP VALUE 10,
01 DUMMY PIC (X).
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PROCEDURE DIVISION.

MAIN.
PERFORM OFEN-BASE.

DISPLAY "Enter customer number to delete:™.
ACCEPT CUST-NUMBER.
CALL "DBGET* USING BASE, DSET, MODE?, STAT, LIST, CUST-NUMDER.
IF CONDITION-WORD <> 0
IF CONDITION-WORD = 17
PISPLAY "No entry“ -
STOP RUN
ELEE
GO TG DBE-ERRCR.

CALL "DBDELETE® UsSING BASE, DSET, MCDELl, STAT.
IF CONDITION-WORD <> §
GO TO DB-ERROR.

MOVE ALL *=2" TO CUST-INITIALS.
MOVE CUST-NUMEBER TO CUST-NUMBER-X.

CALL "DBFIND* USING BASE, DSET, MODEL1OC, STAT, ITEM, CUST-INDEX.
IF CONDITION-WORD <> ©
GO TC DB~ERROR.

CALL "DBGET" USING BASE, DSET., MODEL, STAT, INDEX-LIST, CUST-INDEX, DUMMY.
IF CONDITION-WORD <> O AND <> 15
GO TO DE-ERROR.

CALL “DBRDELIN' USTHG BRASE, DSET, MODEl, STAT, ITEM,
CUST-INDEX.
IF CONDITION-WCRD <> {
GO TO DB-ERRCOR
ELSE
5TOP RUN.
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Adding Si-dataset to the iock descriptor

This example shows the root Sl-datasst being added to the kck descriptor, which already includes
the CUST and SHIP datasets. The fock descriptor is used by DBLOCK modes § and 6.

WORKING-STORAGE SECTLION.

41 DB-LOCK-DESCRIPTOR.
05 LOCK-COUNT PIC S9{4} COMP VALUE 3.
05 LOCK-ENTRY.
10 LOCK-1-LENGTH PIC 89{4) COMP VALUE 22.

10 LOCK-1-DSET PIC X{16} VALUE =CUST; ",
10 LOCK-1-ITEM PIC X{16) VALUE "&; v,
10 LOCK~1-RELOP PIC X{02] VALUE ®*=".

10 LOCK~1~VALUR PIC X{08).

10 LOCK-Z-LENGTH PIC S%(4) COMP VALUE 22.

10 LOCK-2-DSET PIC X{16) VALUE “SHIP: ",
10 LOCK-2-ITEM PIC X{146) VALUE =@; .,
10 LOCK-2-RELDP PIC X{02) VALUE *=".

10 LOCK~2~VALUE PIC X{08}).

10 LOCK-3-LENGTH PIC 59(4) COMP VALUE 22.

10 LOCK-3-DSET PIC X{16} VALUE *5I; ",
10 LOCK-3-ITEM PIC X{i6) VALUE “@&; ",
13 LOCK-3-RELOP PIC X{02) VALUE *=".

18 LOCK-3-VALUE PIC X{08).
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Calling SITRANSLATE

This example illustrates calling SITRANSLATE after accepting an argument. The code is the same
as the partial-key relrieval exampie, excepl for the call to SITRANSLATE and the WORKING-
STORAGE modifications.

WORKING-STORAGE SECTION.
01 CUsT.

gl
J1
01
0l
g1

01

01
01
01

05 CUST-NUMBER
08 CUST-NAME

05 CUST-ADDRESS1
05 CUST-ADDRESS2

SEARCH-NAME

BAGE

DSET

ITEM

LIST
SITRANSLATE-AREA.
05 OPERATOR

05 INPUT-ARGUMENT
{5 OUTPUT~-ARGUMENT
05 SITRANS-ERROR

STAT.

05 CONDITION-WORD
0% STATZ

45 STAT3-4

05 STATE-6

G5 STATV -8

45 STATS-10

MODEL
MODES
DUMMY

PLC
PIC
PIC
PIC

PIC

PIC
PIC
pIC
PIC

PIC
PIC
PIC
PIC
PIC
PIC

PLC
PIC
PIC

G{6).
X{207.
X(20).
20y .

X{20).
x¢8)
X{le)
X{16}
o

PIC X

VALUE
VALUE
VALUE
VALUE

PIC X{20}
PIC X {20}
4} COMP VALUE ZBROES.

PIC 891

S8 {4}
5914}
89 (%)
S9(S)
€22}
59 (%)

59 (4}
S9(4)
X,

COMP .
COMP .
COMP.
COME,
COMP.
COMP.

= QEDB ",
*CReT
"CUST-NAME
@,

VALUE SPACES.
VALUE SPACES.
VALUE SPACES.

COMP VALUE 1.
COMP VALUE 5.
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PROCEDURE DIVISION.

MAIN.
PERFORM OPEN-BASE.

DISPLAY *"Enter customer name:™.
* Accept the input argument
ACCEPT INPUT-ARGUMENT.

* Make eure the OPERATOR and OUTPUT-ARGUMENT are initiaslized
MOVE SPACES TO OPERATOR, OUTPUT-ARGUMENT.
* The first three parameters must be passed using the *@" in COBOL
CALL “SITRANSLATE" USING BOPERATOR, @INPUT-ARGUMENT,
BOUTPUT-ARGUMENT, SITRANS-ERROR.
* The SITRANS-ERROR should always be zero. If not, display the
* the error number and exit.

* Notice in the ¢all to DBFIND, use OUTPUT-ARGUMENT with no
* modifications.
CALL "BRFIND" USING BASE, DSET, MODEL, S8TAT, ITEM,
QUTPUT-ARGUIMENT .
IF CONMDITION-WORD <> 0
IF COWDITION-WORD =17
DISPLAY "no entry”
STOP RUN
FLSE
GO TO DE-ERROE.

DISPLAY *Cust# Name Address".
PERFORM GET-NEXT STATLH~6 TIMES.
STOF RUN.,

GET-NEXT SECTION.
CALL "DBGET" USING BASE, DSET, MODES, STAT, LIST, CUST, DUMMY.
IF CORDITION-WORD <> 0
GO TO DB-ERROR.
DISPLAY CUST-NUMBER " * CUST-NAME " *~ CUST-ADDRESS]1
= " CUST-RDDRESS2Z.

GET-NEXT-EXIT.
EXIT.
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Appendix B Internal structures

Sl-dataset structure

Between cne and eight Sl-dataseis may be aliocated for any database. Each dataset is a standalone
detail set with the name SI, conditionally followed by the relative set number 1-7.

The root Sl-dataset contains the SUPERDEX definitions and must always exist--even if it does not
contain any B-trees. It is normally named 8I, but may afternately be named 810 # and only if a
regular datasel named Sl already exists.

if buiit by SIMAINT, the block size of each Sl-dataset is equal to the database BLOCKMAX at the
time the set is created, '

The Si-datasets must appear consecutively in the dataset list in continuous numeric order starting
with 8i (i.e. Sl or SI0 immediately followed by $i1, 8§12, eic.).

Additionally, write access must be granted to all user classes configured for write access to any
SUPERDEX'ed dataset in the database.

Si-dataset capacity

The capacity of the Si-dataset is based on the space required to store the Sh-indices, which depends
en the aclual value of the Si-keys. The calculation of the recommended Si-datasel capacily is
performed by the SIMAINT utility under the assumption that the vailues of all Sl-keys are different--
the worst case condition, i there are many occurrences of the same Sl-key values--especially for
keyworded Sl-paths--the actual space requiremenis may be considerably less than that calculated.

If you foresee this situation and there are B-trees for several Si-paths stored in a single Si-dataset,
you may override the recomimended capacity and specify one that is lower. 1t is safer, though, to use
the recommended capacity and reduce it after the Sl-indices have been generated. In fact, SIMAINT
verifies that the Si-dataset capacilies are sufficiently high based on the worst-case calculation,

IIE,It is also important o note that the Sl-dataset capacities calculated by SIMAINT do not
aliow for future capacity changes in the datasets they index nor additional Si-paths that
may be added at some later time. You may want to specify higher Sl-dataset capacities
to leave room for dataset capacity increases and additional Si-paths.

SIMAINT initially generates B-irees that are oplimized for space ulilization. When perferming heavy
updates to the Sl-indices, this optimization may be lost and the B-tree must expand. Therefore, it is
recommended that 20 percent free space be left in each Si-datasel to accommoedate this situation.
The extra space utilized can always be regained by recrganizing all the Si-paths in the Sl-dataset.




Sl-item
The tem named SI which is the only fieki in each Sl-dataset.

The Si-itern is built as a compound tem by the SIMAINT.PUB utility program in the format nX254,
where n is the subitem count as determined by the block size of the Si-dataset, with a maximum
value of 16.

Alternately, as some software systems do not permit compound Rems, multiple individual items may
be defined instead. These items shouki be namad Si1 - Sin, with n the same as the subitem count.

Additionally, write access must be granted to all user classes configured for write access to any
SUPERDEX'ed dataset in the database.

Sk-index base

A separate database which may be optionally used to maintain the Sk-indices, rather than locating
them in the primary database with the data entries. If utilized, Si-datasets starting with S11 reside in
the Sl-index base; the root Sl-dataset (Sl or $10}, which contains only the Si-definitions, must reside
in the primary database. Both the primary and Sl-index base must contain the Si-item.

The Sl-index base must reside in the same group and account as the primary base. Hs name must
be the same as the primary base with SI as the iast two characters. For database names of 4
characters or less, append Si; for 5 or 8 character database names, replace the last one or iwo
characters with SI. For sxample, the Si-index base for the base OEDB would be OEDBSI; for
CUSTDS, it woukl be CUSTSI.

The Sl-index base may contain additional tems and datasets in addition to the Sl-tem and Si-
dataset(s), and the Sl-datasets must be in consecutive order. The block size and blocking factor of
the Sl-dataset(s) must be the same as that of the rool Sl-dataset in the primary base. Additionally,
the Sl-index base must have the same user classes and passwords as the primary base.

Sl-index

The Si-index is comprised of an Si-key followed by an Si-extension. The Si-index differs for Si-paths
related to master and detail datasels.

For master sets, the Sl-index consists of up to three Si-subkeys plus the iMAGE soarch field valus,
as shown:

I Sl-index I
Sl-key i Si-axtension ]

| Si-subkey 1 | Si-stibkey?2 | Sl-subkey3 | IMAGE search field value |

The search field may be specified as the last significant Sl-subkey of a concatenated Si-key. [n this
case, the search field value is contained only once and is used for both selection and indexing.

B-2 Internal structures Version 3.1 March 1892



For detail sets, up to four Sl-subkeys are aliowed, followed by a double-word relative record number:

| Sl-index ]
| Si-kay i Si-extension ]
| S)-subkey 1 | Si-subkey2 | Sl-subkey3 | Slsubkeyd | Detall relative record number |

There are comprassion techniques that are used to save space when there are repeating Sl-key
values, For example, the Si-key vaiue will not be stored twice if there are two records with the same
8l-key and different master key values or relative record numbers.

Additionally, no duplicate Sl-indices are stored. This means that f a detail record has a keyworded
key, if a word is repeated in the field, there will only be one Si-index for that record.

Sl-pointer

The Sl-pointer consists of the last Sh-index accessed plus one bit indicating whether the pointer is
located in front of or after the current Sl-index,

Sl-subset

An extra data segment (XDS) that contains the results of a DBFIND performad in relational access
mode. Ordinarily, the Sl-subset contains only the Sl-extensions that map the qualifying entries, as

showrn:

Master set:
| IMAGE search fieid value |

Detal set:
| refative record number !

The contents of the Si-subset are used for comparison with subsequent DBFIND calls.

if an Sl-link is specified in addition to the Sl-path in the DBFIND ifem parameter, the Sl-subset also
contains the vaiue of the Si-link, as shown:

Masler sel:

| Shink | IMAGE search field vaiue j
Detail set: '

| S1-fink | relative record number |

in this case, both the Sl-link and Si-extension are used for comparison. Also, the value of the Si-link
is used to determine the soring order when entries are retumned.
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Appendix C Maximum limits

The following table identifies SUPERDEX's internal limits. Most limils are not checked, and results

when exceeded are unpredictable.

SUPERDEX maximum limits

Facility Maximum Limit
Number of Datasets per database with Sl-paths 198
Number of Sl-paths per database (with Sl-index fength under 30 words) 400
Number of Si-paths per database (with Sl-index length of 99 words) 270
Number of Si-paths per dataset (with an Sl-item length of 508 words) 22
Number of Si-paths per dataset {(with an Sl-item length of 1016 words) £3
Sl-index length 127 words
Si-subkey length 63 words
Number of Si-indicas per Sl-dataset {with average Sk-index length of 10 words) 102,400,000
Number of Si-indices per Si-dataset {with average Sl-index length of 30 words) £8,266,000
Number of Sl-indices per Sl-dataset (with average Sl-index length of 99 words) 20,686,000
Number of keywords per simple Si-key (or first Si-subkey when concatenated) 16
Number of tems aliowed in a grouped Si-path 32
Number of words in the keyword exclude path (with length of 4 words) 18,000
Total number of qualified entries in both Sl-subsets (without Si-link):

Detail dataset 300,000
Total number of qualified antries in both Sl-subsets (without Si-link):

§ word Master key {i.e. X10) 200,000

2 word Master key {i.e. 12} 300,000







AppendixD  Error and exceptional conditions

SUPERDEX intrinsic error and exceptional conditions

SUPERDEX returns standard IMAGE condition codes and messages upon encountering an eror or
exceptional condition. These condition codes and messages describe SUPERDEX conditions that
are equivalent to IMAGE conditions.

Also, because SUPERDEX uses standard IMAGE intrinsics to manage its B-tree structures, an error
may indicate a problem in the Si-dataset rather than the dataset referenced by the dset parameter.
Additionally, if SUPERDEX has been configured o maintain its Sl-indices in a separate Si-index
base, an erfor may indicate a problem in the Si-index base rather than the base referenced by the
base parameler.

Soms of the more common and noteworthy condition word values that may be returned by various

intrinsics in accessing a SUPERDEX'ed base and what they mean are shown in the SUPERDEX
intrinsic error and exceptional conditions table on the following pages.

SUPERDEX utility error and exceptional conditions

The SUPERDEX utility error and exceptional conditions table iisis the various error messages
that could be issued by the SIMAINT utility prograrm, their meanings, and their cotrective actions.

Program failures related to SUPERDEX

Programs that are run through the SUPERDEX 8L or XL require certain capabilities and sufficient
stack; otherwise, an error will occur. The Program failures related to SUPERDEX table lists these
errors, their causes, and remedies. :




SUPERDEX intrinsic error and axceptional conditions

Type Condition word/description

Message -21 BAD PASSWORD

Intrinsic DBOPEN

Meaning Inconsistency in Sl-definitions.

Action Use SIMAINT, STRUCT against the database.

Message =31 BAD (UNRECOGNIZED) DBFIND MODE: »xx

Intrinsic DBFIND mode thnor 2nn

Meaning The length imposed by the specified mode exceeds the length of the argument
vaiue.

Action Specify a mode that does not exceed the argument length.

Message -41 DBUPDATE WiLL NOT ALTER A SEARCH OR SORT ITEM

Intrinsic DBUPDATE

Meaning Database was opened in mode 2 and an update against one or more Sl-key was
attemnptled.

Action tIse a DBOPEN mode other than mode 2 if updating Si-keys.

Message «52 ITEM SPECIFIED IS NOT AN ACCESSIBLE SEARCH ITEM IN THE
SPECIFIED SET

Intrinsic DBEIND

Meaning The specified #em is neither an IMAGE key or a SUPERDEX Si-path.

Action Use SIPATH to show the configured IMAGE keys and SUPERDEX Si-paths.

Message -53 DBPUT LIST IS MISSING A SEARCH OR SORT ITEM

intrinsic DBPUT

Meaning Al IMAGE keys and SUPERDEX Si-keys are not included in the /st parameter,

Action Change the fist to include all IMAGE keys and SUPERDEX Si-keys.

Message 10 BEGINNING OF FILE

intrinsic DBGET mods 16

Meaning After calling DBFIND mode 100 or 200 and DBGET mode 16, the entry with the
lowest alphabetic Si-key in the dataset has been returned.

Action Depends on the program design.

Massage 11 END OF FILE

intrinsic DBGET mode 15

Meaning After caliing DBFIND mode 100 or 200 and DBGET mode 15, the entry with the
highast aiphabetic Si-key in the dataset has been returned.-

Action Depends on the program design.

Message 14 BEGINNING OF CHAIN

Intrinsic DBGET mode 5 or 15

Meaning In mode 5, the entry with the lowes! alphabetic Si-key that matches the specified
DBFIND argument has been retumed. In mode 15, the entry with the lowest
alphabetic Si-key in the dataset has been retumed.

Action Depends on the program design.
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Message 15 END OF CHAIN

intrinsic DBGET mode 6 or 16 -

Meaning In mode 6, the entry with the highest alphabetic Si-key that matches the specified
DBFIND argument has been returned. In mode 16, the entry with the highest
alphabetic Si-key in the datasst has been returned,

Action Depends on the program design.

Message 16 THE DATA SET IS FULL

intrinsic DBPUT

Meaning Either the dataset referenced in the dsef parameter or the Sl-dataset that
cotresponds with the dset is full {the dset with be displayad in either case).

Action Increase the capacity of the dset, or the Si-dataset.

Massage 17 THERE IS NO CHAIN FOR THE SPECIFIED SEARCH ITEM VALUE

intrinsic DBFIND

Meaning 1. No entry exists that matches the specified argument.

2. An Sl-index that has no corresponding data record was detected,

Action 1. Even though an error is returned, i called in mode 1nn or 2nn, the intemal $i-
pointer is set and DBGET mode 15 and 16 may be used {o retrieve the entries with
Si-keys greater than and less than the specified argument,

2. Reorganize the suspected corrupt Sl-path using SIMAINT. .

Message 18 BROKEN CHAIN - FORWARD AND BACKWARD POINTERS NOT
CONSISTENT

intrinsic DBGET

Mearning Possible inconsistency in B-tree, due o program abort or system fallure

Action Reorganize the Si-paths related to the suspected dataset, or all the Sl-paths in the
database.

Message 60 DATABASE ACCESS DISABLED

Intrinsic DBOPEN

Meaning The copy of SUPERDEX has expired, or the database has not been stamped by a
new version of SIMAINT,

Action if a current version SUPERDEX is available, either demo or permanent, run

SIMAINT against the database, otherwise delete the Si-item and 5l-dataset{s)
from the database,
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SUPERDEX utility error and exceptional conditions

Type Description

Message CAPACITY EXCEEDS MPE LIMIT - SI DATASET CANNOT BE CREATED

Meaning The capacity caicuiated for a newly defined Si-dataset requires a worst-case
dataset file that exceeds the MPE mits.

Action Specify additionat Sl<lataset as necessary, or ity 2 smaller chy size.

Message CAPACITY OF Sin DATASET NOT SUFFICIENT - NO LOADING
RECOMMENDED CAPACITY FOR Sin: 0000000

Meaning The capactily of the current Si-dataset is not high enough 1o accommodate the new
Sl-indices, so the Sh-path configuration is saved bit no Sl-indices are generated.
Change the capacity of the Si-dataset indicated to at least the recommended

Action capacity, and run SIMAINT to populate the related Si-paths.

Message COMPOUND ITEM NOT ALLOWED HERE

Meaning A compound tem was specified for an Sl-subkey as other than the first Si-subkey

Action Compound tems may only be used as the first Sl-subkey in an Si-key

Message CREATOR ACCESS REQUIRED

Meaning You are not logged on as the creator of the database you are attempting o
access.

Action Log on as the creator of the database and rerun the process.

Message DEFINITIONS CANCELLED FOR CURRENT DATASET

Meaning \ was entered after defining an Sl-path for a dataset, so any Si-paths defined for
this datasst in the cumrent run of SIMAINT are flushed

Action None (status message only}

Message EXTENSION FAILED - DATABASE IS OK

Meaning An error was detacted during processing, but the database was not damaged.

Acticn Correct the condition that caused the error and rerun SIMAINT,

Message EXTENSION FAILED - PLEASE GO TO BACKUP QF DATABASE

Meaning An arror was detected during the extension phase of SIMAINT and the database is
damaged.

Action Cotrect the error condition displayed, restore the database from backup, and rerun
SIMAINT.

Message FILE ERROR ACCESSING SI-DATASET

Meaning An MPE file system error was detected while accessing the newly-created SI-
dataset, '

Action Cormrect the error condition displayved, and rerun SIMAINT,

Message FILE ERROR ACCESSING NEW ROOT FiLE

Meaning An MPE f{ile system error was detected while accessing the newly-rebuit database
root file.

Action Correct the condition that caused the error, and rerun SIMAINT.

Message FILE ERROR ACCESSING OLD ROOT _

Meaning An MPE file system emror was detecled while accessing the current database root
file.

Action Correct the condition that caused the error, and rerun SIMAINT.

Message GROUPING NOT ALLOWED FOR THIS 81-PATH

Meaning An independent Sl-path was configured as grouped,

Action This configuration is iflegal.
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Message

NONEXISTENT DATASET

Meaning A datasel name was specified that does not exist in the database.

Action Enter ? for a list of datasets,

Message iLLEGAL OPTION

Meaning An unrecognized sulfix was specified on either the database, dataset or the SI-
path name,

Action Valid database suffixes are /1, /2, and /3. Valid dataset suffixes are /1. - /7,
/D, and /R Valid S{-path suffixes are /B, /D, /G, /X, and /R.

Message ILLEGAL OPTION - NO CORRESPONDING Si-DATASET EXISTS

Meaning Either the referenced Si-dataset (specified via dafaset/n} does not exist, or the SI-
datasets do not appear in numerical consecutive order in the databass.

Action The assigned $i-dataset does not exist and SIMAINT.PUB was not executed, so
the Si-dataset must be built by hand, In the latier case, the Si-datasets must
appear in sequential order.

Message INPUT ERROR READING DATASET

Meaning A file system error was detected when reading the dataset.

Action Print a copy of the error tombstone and call Bradmark Technical Support &

Message INPUT SORTLIB: TOO MANY RECORDS

Meaning The average number of keywords specified in configuring a keyworded Sl-path or
average number of indices for a custorn Sl-path is not high enough.

Action Use SIMAINT to reorganize the Si-path, and specify a higher average number of
keywords or indices.

Message INVALID Si-DATASET -

Meaning 1. For a database with one or more Si-paths, the root Sl-dataset has been
cormupted.

2. For a database with no Si-paths, a regular dataset named S| already exists.

Action 1. Erase the root Si-dalaset using a utility (i.e. DBGENERAL) or delete ail its
entries, and redefine ali Sl-paths for the database,

2. Configure SUPERDEX with a root Sl-dataset of SI0 (refer to Section 3
ConftguratioryEstablishing Sl-indices for detalils).

Message ITEM NOT TYPE U OR X - SI-PATH CANNCT BE KEYWORDED

Meaning The specified item may not be configured as the first Sl-subkey in a keyworded SI-
path because i is nhot alphanumeric {data type U or X).

Action Numeric data types are hot supported for keywording.

Message ITEM NOT IN DATASET :

Maaring The specified ttem does not exist in the current dataset.

Action Enter 2 for a list of tems in the current datasat.

Mossage LENGTH CONFLICT IN GROUP

Meaning The ttem specified for grouping is of a longer length than other items in the group.

Action Configure the longest Si-key in the group first.

Message MAXIMUM OF 199 SETS EXCEEDED

Maaning Creating the configured Sl-dataset(s) would cause the database 1o have more
than 198 dataset (99 for non-Turbo IMAGE databases).

Action Specify fewer Sl-datasets.
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Message NO SI-PATHS DEFINED FOR SPECIFIED DATASET

Meaning A dataset was specified with a suffix of /D or /R, but no Si-paths are related to
the dataset

Action /D and /R are only allowed on datasets with existing Sl-paths.

Message ODD NIBBLES NOT ALLOWED

Meaning The specified ftem is of data type P and Rs subitem length is odd.

Action The subitem length for type P items must be even.

Message SIPATH ALREADY EXISTS

Meaning An Sl-path with the specified name already exists for the dataset.

Action Specify a unique Si-path name or append /G 1o group the Sl-path,

Msssage SI-PATH DOES NOT EXISTS

Meaning An Sl-path that does not exist in this database was specified with either /D, /G,
or /R.

Action Specify the name of an existing Sl-path.

Message SORTLIB ERROR: TOO MANY INPUT RECORDS

Meaning The average number of keywords specified in configuring a keyworded Si-path or
average number of indices for a custom Sl-path Is not high enough.

Action Reorganize the $i-path, and specify a higher average number of keywords or
indices.

Message TOO MANY SI-PATHS DEFINED FOR dataset

Meaning More Sh-paths have been specified {or a related datase! than the maximum limi.

Action Refer io the table in the Af faximum Limits, or cali Bradmark Technical
Suppeort for information on how to define more. B

Message TURBO IMAGE IS REQUIRED TO EXTEND DATABASE

Meaning SIMAINT.PUB was run against an non-Turbo IMAGE database, and there were no
Sl-paths defined previously.

Action Add the Sl-tem and Si-dataset(s) manually and then rerun SIMAINT to configure
the Sl-paths, or conveit the non-Turbo IMAGE database te a TurbolMAGE
struclure,

Message TYPE CONFLICT IN GROUP

Meaning The ftem specitied for grouping is of a different data type than the already existing
Si-path.

Action All items in a group must be of the same data type.

Message WARNING: ILR ENABLED

Meaning Non-critical message indicating the ILR is enabled for the database when SIMAINT,
is executed, and therefore processing may be slower.

Actior In the future, disable LR prior (o execiuting SIMAINT.

Message WARNING: LOGGING ENABLED

Meaning Non-critical message indicaling that logging is enabled for the database when
SIMAINT is executed, and therefore processing may be slower.

Action In the future, disable logging prior to execuling SIMAINT.

Message WARNING: RUN WITHOUT ;LiB=G OR ;LIB=P

Meaning Non-critical message indicating that SIMAINT was run with } LIB=G or ; LIB=P,
therefore processing may be slower,

Action Run SIMAINT without specifying any external libraries.
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Message WARNING! INCONSISTENCY DETECTED. RERUN WITH ,STRUCT

Meaning An inconsistency between the database structure and the SUPERDEX
configuration was detected.

Action Aun SIMAINT,STRUCT against the database.

Message WARNING! OPTION IGNORED, PREVIOUS DEFINITION RETAINED

Meaning The specified Si-dataset option does not match the existing St-dataset option for
the dataset.

Action Once an Si-path has been defined for a dataset, the Si-dataset option can not be

maodified. To change the Si-dataset, the existing Si-path(s) must be deleted and
reconfigured with the new Si-dataset option specified.
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Program failures related to SUPERDEX

Type Errot/Description :

Mossage STACK OVERFLOW (PROGRAM ERROR #20)

Lause Available program stack space is insufficient for SUPERDEX access.

Remedy Incraase stack by 2 - 3 Kwords or mors,

Message PROCESS QUIT; PARM = 61 (PROGRAM ERROR #18)

Cause Available program stack space is insufficient for SUPERDEX access.

Asmedy Increase stack by 2 - 3 Kwords or more.

Message PROCESS QUIT; PARM = 62 {PROGRAM ERROR #18)

Cause Exceeds available SUPERDEX table

Remedy Call Bradmark Technical Support, ¥

Message PROCESS QUIT; PARM = 63 (PROGRAM ERROR #18)

Cause Exceeds available SUPERDEX table

Remedy Call Bradmark Technical Support. &

Message PROCESS QUIT; PARM = 84 (PROGRAM ERROR #18)

Cause Exceeds avallable SUPERDEX table

Remedy Call Bradmark Technical Support. ¥

Message ILLEGAIL CAPABILITY (LOADER ERROR #38)

Cause Group and/or account where program resides lacks capabilities granted to
program.

Remedy Determine which capabilities group and/or account lack and add them.

Message ILLEGAL CAPABILITY (RUN-TIME ERROR #2)

Cause Program referencing SUPERDEX SL or XL lacks DS and conditionally MR
capability.

Remedy Add DS capability and, if required by locking strategy, MR capability to program.
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Business Basic interface

Instatiation

BUSINESS BASIC doas not call IMAGE intrinsics directly; rather, it calis its own special intrinsics in
the system SL or XL {e.g. BB_DBPUT) which in tum cali the IMAGE intrinsics. For this reason, it is
not sufficient to simply run programs to access the SUPERDEX SL/XL, since their IMAGE externals
will still be resolved in the system SL/XL and the SUPERDEX intrinsics will be bypassed.

The solution is to place both the BUSINESS BASIC intrinsics and SUPERDEX intrinsics in the same
group or account SL or XL. This way, the BUSINESS BASIC intrnsics cali the SUPERDEX intrinsics
rather than the standard IMAGE intrinsics,

Unfortunately, this is often a somewhat invoived process, since HP does not provide a USL
containing the BUSINESS BASIC intrinsics. 1t is therefore necessary to make a copy of the system
SLXL, purge alf the segments that are not reserved for BUSINESS BASIC, add in the SUPERDEX
intrinsics segments, and then use thig new SL/XL as the SUPERDEX SL/XL.

The foliowing job slream creates an SL that contains both the BUSINESS BASIC and SUPERDEX
intrinsics in a new group BBASIC,SUPERDEX, which it builds. Before streaming #, :RELEASE
SL.PUB.SYS and then :SECURE it when done.

'JOB MAXEBRBSL, MGR.SUPERDEX; QUTCLASS=,1

TCONTINUE

'PURGEGRCOURP BBASIC

INEWGROUP BBASIC

I SEGMENTER

S, SL.PUE.S8YS

COFYSL 1,5L.BRASIC;USERFORMAT

EXIT

IBUILD LIST.BBASIC:;REC=-80,1,F,ASCII;DISC=234000,32,8;DEV=DISC
IFILE SEGLIST=LIST.BBASIC,OLD; SAVE

1 SEGMENTER

gL SL.BBASIC

LISTSL

EXIT

FPCOPY FROM=LIZST.BBASIC; TO=PURCESL.BBASIC; NEW,; SUBSET-"SEGM", 1
' PURGE LIST.BBASIC




'EDITOR

TEXT PURGESL.BBASIC
CHANGEQ 25/80,* *,ALL
CHANGEQ 1, "PURGESL “,ALL
CHANGEQ 16/20,",",ALL
ADDQ .2

SL SL.BBASIC

I

ADDQ

CLEANSL

UsL SIUSL.PUB. SUPERDEX
ADDEL SIPROCO

ADDSEL BIPROCL

ADDSL SIPROCZ

ADDSL SIFROC3

ADBEL SIPROCY

COFYSL 1

EXIT

i

LISTS 1

WHILE

FINDQ “HPEB*

DELETEQ *

XEEP PURGESL.BBASIC,UNN;EXIT
{RUN SEGLVR. PUB.SYS; STDIN=PURGESL . BBASIC
'PURGE PURGESL .BBASIC
FEOJ

Once created, copy the new SL into the account in which the object programs reside, either in the
PUB group or the group in which the programs reside.

= For Native Mode Business Basic, please conlact Bradmark's Technical Support tor information
on copying the XL

Running programs

All programs tha! access databases that have been modified for SUPERDEX access must be run
through an SL or XL that contains both the BUSINESS BASIC intrinsies and the SUPERDEX
intrinsics, using ; LIB=P {f the SL/XL is in the PUB group) or : LIB=G {if the SL/XL. is in the objsct

program group}.

For programs run interactively, HFBB.PUB.SYS and HPBBUNFG.PUB.SYS must be copied 10 a
group/account in which the SUPERDEX 81 or XL resides and HPBB run with ; LIB=P or ; LIB=G.
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Adding, updating, and deleting entries

BUSINESS BASIC programs are run through SUPERDEX's SL or XL, so that entries added,
updated, and deleted from BUSINESS BASIC programs also cause the Sl-indices to be added,
updated, and delsted automatically,

Qualifying and retrieving entries

Entries are qualified and retrieved in BUSINESS BASIC using the same methods as for other 3rd
generation languages, with SUPERDEX's DBFIND and DBGET.

Because BUSINESS BASIC's DBFIND does not have a mode parameter, it always calls
SUPERDEX's DBFIND in mode 1. Forlunately, the majority of SUPERDEX retrievals can be
accomplished with only DBFIND mode 1.

For retrievais that can only be performed by SUPERDEX using a mode other than 1, such as
approximate match retrieval, SUPERDEX's DBFIND intrinsic may be calied as an external procedure,

ISy SUPERDEX doas not suppen the floating-point decimal elements as SUPERDEX Path
ttems for Native Mode Business Basic at this time.
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TRANSACT interface

Instaliation

TRANSACT.PUB.SYS is copied o a group/account where the SUPERDEX 8L ot XL resides and run
with ; LIB=G or ; LIP=P. UDCs, menus, job streams, etc... must be changed accordingly.

I using Native Mode TRANSACT/XL, 1t is also necessary to duplicate the module named HP30138
from XL.PUB.SYS into the SUPERDEX XL. This can be facilitated using the COPYXL command of
the LinkEditor.

i is recommended that Si-paths be defined in the data dictionary, although they may alternately be
defined in programs that access them.

If defining Sl-paths in the dictionary, they should not be specified as elements in any files. Each Si-
path should be configured as TYPE X (alphanumeric) with a SIZE long enough fo accommodate the
Si-key length plus operators and multiple values. it is recommended that 8l-paths be identified using
an appropriate DESCriplion to distinguish them from items.

Adding, updating, and deleting entries

TRANSACT is run through SUPERDEX's SL or XL, so that entries added, updated, and deleted from
TRANSACT programs also cause the Sl-indices to be added, updated, and deleted attomatically.

Using (CHAIN)

TRANSACT has the capabilty of updating or deleting entire detail data sets using the (CHAIN)
option. Because SUPERDEX modifies the IMAGE pointers, it is possible to confuse IMAGE during a
{CHAIN) process, especially when doing PROCEDUREs within the (CHAIN) process.
Therefore, it is racommended NOT to use the (CEAIN) option for UPDATEsS or DELETEs. A
FIND {CHAIN) shouid be used to find the chain, followed by individual record UPDATES.

Qualifying and retrieving entries

Entries are qualified and retreved using the same method as chained retrieval of entries in detail
datasets. The Sl-path name is placexi inlo the key register and the SUPERDEX search argument
into the argument register.
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If Sl-paths were not defined in the dictionary, define aach Si-path in the program, for example:

DEPINE (ITEM) :
CUSTOMER-NAME-XW X (40}
ADDRESS-CITY-XW  X{40)}:
PART-ORDER X(20);

Then, place the search argument (as defined for SUPERDEX's DBFIND intrinsic) into the argument
register by moving i to the item that represents the Si-path, as shown:

MOVE Si-path = *argument* ;

Then, place the Si-path name to be accessed into the key register, as shown:

SET{XEY) LIST(S!I-pathy;

To retrieve entries in ascending sorted order.

FIND(CHAIK) dafasel;

or in descending order:

FIND{RCHAIN) dataset;

To return the number of qualifying entries in the slalus register, use the same technique as for an
IMAGE path:

PATR dalasel;

This same method is used when performing relational access against multipie St-paths and datasets:
just set the key and argument registers as shown and perform one or more PATH commands as
hecessary against the dataset{s}. For example, when using the RPN boolean format, make sure 1o
enciose values in square brackets and append the appropriate boolean operator as required when
performing relational access.
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Match register

Entries that are retrieved using an Sl-path may be restricted using the match register, as for IMAGE
paths., # may, however, be more efficient 1o instead configure the Si-path {0 use a concatenated SI-
key that includes the fiekd being matched on as an Si-subkey. In this case, the concatenated value
{for both fieids) would be specified in the argument register, The advaniage is that only the entries
that maich on both fields would be initially selacted, rather than selecting entries that qualify on one
field and filtering owt those that do not match on the other.

LIST change

TRANSACT programs (inchuding those compiled with FASTRAN) use the # list once the fist is first
established. SUPERDEX may change the fist, especially when updating an entry. For this reason, it
is recommended to inciude all the fiekds that are used as Sl-keys in the fisf or use the @ fist when
updating entries.

PROC DBFIND

The vast majority of SUPERDEX retrievals can be performed using the methods described, which
access SUPERDEX's DBFIND intrinsic in mode 1.

For retrievals thal can only be performed by SUPERDEX using a mode other than 1, such as
approximate maich retrieval, SUPERDEX's DBFIND intrinsic may be called as an exiernal procedute
using PROC DBFIND. Once this has been called, qualifying entries can be retrieved using:

FIND{CHAIN) dafase!, LIsT=(@), STATUS:
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FASTRAN

The FASTRAN compiler from Parformance Software Group may be used fo compile and prepare
TRANSACT programs that use SUPERDEX. These programs would be run through the SUPERDEX
SL or XL using :LIB=G or ;LIB=P, just as interpreted TRANSACT programs. Additionally,
existing object programs wouid require that DS and MR capability be added, which could be done
with the ALTCAP. PUB. FABTRAN program.

Alternately, the SUPERDEX procedures may be prepared directly info FASTRAN object programs,
which would be run without specifying s LIB=G or ; LIB=P. In this case, DS and MR capabllity
woulld be included in the program capability list on the ¢t PREP. To do so, with the FASTRAN UDCs
{UDC . PUB. FABTRAN) set locally:

sPASTCOMP gowce, , SNULL, oplions << creates USL in $OLDPASS &

1FASTERG << FASTRAN soepmanter >»
=MARIN systemname, $O0LDPASS

=INCLUDE FESTN''LIBC',LUSL.PUB.FASTRAN
=INCLUDE SYIPROCO, SIUSL.PUB.SUPERDEX

= INCLUDE SIPROCI, SIUSL.PUR.SUPERDEX
»INCLUDE SIPROC2,8IUSL.PUR.SUPERDEX
=INCLODE SIPROC3, S1USL.PUB.SUPERDEX
=INCLUDE SIPROCE,SIUSL.PUB,SUPERDEX
=DPREP object; CAP=IA, BA, DS, MR

=EXIT

:8AVE object
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NetBase interface

installation and cbnﬁguration

SUPERDEX is installed and configured as documented in the SUPERDEX User Manual, with the
foliowing restrictions.

SUPERDEX is installed for sach database on each system using a saparate Si-index database to
maintain the Sl-indices rather than mairtaining the Si- indlces in the pnmary database Refer 1o the
Sgparate database for Sl-indices chapter in the ¢ ralk ] Sl-indices section of the

SUPERDEX User Manual for instructions.

The SUPERDEX SL is located at the group Jevel in the same group as object programs, with the
NetBase SL located at the account level (PUB group). Programs are run with § LIB=G

If programs are already located in the PUB group, it is necessary to move them to a different group in
which the SUPERDEX SL rasides. NetBase's SCANJOB program or MPEX's %EDIT command may
be used for changing *LIB=P" to "LIB=G" in job streams and UDCs.

Note that due to the way in which NelBase handles the CREATEPROCESS intrinsic, any program

which is created as the son process of another program is automatically directed to the same S as
the father program--regardiess of the LIBSEARCH parameter used in the CREATEPROCESS call.

SIGROUPSL JCW

in order for SUPERDEX to access the NetlBase procedures in the account 8L, it is necessary 1o set a
special JCW, as shown:

:SETICW SIGROUPSL = 1

Unless the SIGROUPSL JCW is set, SUPERDEX will bypass the NetBase procedures aftogether.

it is recommended that the SETJCW command be included in a system wide logon UDC to make
sure that it is set for ali users at all times.
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Shadowing

In enabling databases for shadowing, only each primary database which cortains the data is enabled.
Shadowing is not enabled on any Sl-index bass,

A special version of the NBPOST program which has been : PREPped with the SUPERDEX

procedures is run on the remots system to automatically perform the necessary SUPERDEX indexing
on the remote system whenever entries on the local system are added, updated, and deleted.

Network File Access

SUPERDEX procedures are resoived on the iocal system and the resulting IMAGE procedure calls
are transported to the remote system where they are resolved by IMAGE.
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