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Welcome to Suprtool

Introduction

Welcome to versiob.4 of Suprtoold the HP e3000 handyman for Image and
Allbase databases, MPE files, and KSAM files. Suprtool provides fast batch
reporing on your HP e3000. With Suprtool, you can select records from a file
(IMAGE, Allbase, KSAM, or MPE) to feed into your report program. Typically,
Suprtool enables you to produce the same report five times faster.

Suprtool performs best when you are sitecless than 50% of the entries. Once
selected, you can rearrange, sort, print, or total them. You need to modify your report
program to read a file instead of a dataset.

In addition, Suprtool solves dozens of other problems. The Dbedit subsystem allows
convenient, interactive editing of databases, the Suprlink subsystem allows multiple
dataset access, and the Speed Demon intrinsics allow a user program to improve the
speed of serial DBGET calls by a factor of five. Use STExport to convert fields from
a lf-describing input file to an output file that can be imported into other
applications. The interface routine Suprtool2 allows your application programs to
invoke Suprtool.

The Suprtool commands are:

Add EDit ITem Q Use

BAse Exit Key REDO USERpause

Before EXPort LINKk Reset Verify

Chain EXTract List SELect Xeq

Clean Form LISTREDO Set ‘MPE or HRUX
command

Define Get Numrecs SOrt =expression

DELete Help OPen TAble

DO IF Output Total

Duplicate Input Put UPdate

The minimum abbreviation of eaclommand is shown in capital letters.

Suprtool Components

The Suprtool package consists not only of Suprtool, but also of other programs that
perform useful database functions. These other programs are Dbedit, Speed Demon,
STExport, $iprlink, and Suprtool?2.

Database Editing

Dbedit is a separate module of Suprtool that permits the user to add, change, list, or
delete individual records or "chains" of records from an IMAGE database. You enter
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Dbedit via the Edit command ofifrtool, after specifying a database with the Base
command. The Dbedit prompt character is #, not >, and the commands are:

Add File Q :mpe command
Before FOrm REDO =expression
Change Help Set

Delete List Use

DO LISTREDO Verify

Exit Modify

Speed Demon - Replacing DBGET Mode-2

One part of the Suprtool package is Speed Demon, a set of intrinsics that you call in
your programs instead of DBGET me#@édo read serially through a dataset; it should
be about five times faster.

While Sped Demon lacks Suprtool's ability to extract fields or select and sort
records, it has the advantage that it delivers the records directly into your program.
Speed Demon/V is about 50% slower than Suprtool, but there is no need to read an
output file, as wth Suprtool. Speed Demon/iX runs at the same speed as Suprtool.
With Speed Demon, your application program is responsible for selecting records
and sorting them (e.g., using the Sort verb in COBOL).

Application programs should invoke Suprtool when thegyeek to select amall
percentageof the records (i.e., when the overhead of reading the output file will be
minimized). Application programs should call Speed Demon when they expect to
select darge percentageof the records.

STExport - Data Export Utility

STExport converts fields in a salescribing input file into an output file that can be
imported into different applications.

Use STExport to produce a formatted output file that can be used to import data into
databases and applications

Other databases have different requirements for the format of input data. You will
have to experiment with the various STExport formatting options to find a format
that your particular database tool accepts.

Suprlink - Multidataset Access

Suprlink is a program that works with Suprtool to add "multidataset” capability to
Suprtool. Suprlink is not a set of callable routines. To use it, you must :run
Suprlink.Pub.Robelle or use Suprtool's Linkmenand.

Rather than take the regular path to multiple dataseamdom retrieval via IMAGE
keys-- with its welkknown performance problems, we have chosen to follow a
different path: fast serial extracts plus a very efficient merge. The tests thateve hav
performed indicate that this method is often significantly faster than the "official"
IMAGE method of chasing down chains and hash synonyms.

To understand what Suprlink does, think of the process of writing a report. Your
report program (written in COBQIRPG, PowerHouse, or some other language)
hunts all over the database with DBFIND and DBGET to collect your data.

It would be faster if the report program could just read a sorted disc file with a big
record containing all the data necessary for the tegaiod this is Suprlink’s function.
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Suprtool can extract the desired fields from the desired records of the sales detail
dataset and put them in a disc file. Then Suprtool can extract the desired fields from
the customer master dataset and write thenstrand disc file. If Suprtool sorts

both files by customer, Suprlink can "link" them together, producing a third file
whose composite record consists of the related fields from both files. This file is just
what we need to feed into the report program.éx@ample, a sales report program
might read a disc file whose records consist of sales transactions plus customer
information. This file has been sorted by customer number and date. If there are
several sales for the same customer, the customer infornafit repeated in each
record. The report program reads the records, checks for level breaks, and formats
and prints the records.

Suprtool2 - Interface Routine

How would auser application program invoke Suprtool to perform a desired task?
Robelle provides an interface routine that runs Suprtool for a user program, passing
commands from the program to Suprtool (the same commands you would type into
Suprtool). This routinegf procedure, subroutine, intrinsic) allows user programs to
call Suprtool. A typical use of this interface would be for a COBOL program to ask
Suprtool to extract a selected subset from a large IMAGE dataset and write it to a
disc file, which the COBOL mgram would then read and format into a report. User
programs written in COBOL, TRANSACT, Speedware, SPL, FORTRAN, Pascal,
COBOL/iX, FORTRAN/iX, or Pascal/iX can call Suprtool?2.

Documentation

The user manual contains the full descriptad all the Suprtool suite of products
including Suprlink, STExport, Dbedit and Suprtool2, as well as usage tips and
commands for each. The manuals aréaigate with all the latest changes. To see
only the changes in the latest version, see the "WKat\s' section of the manual, or
see the change notice.

You can download our manuals in PDF format or HTML forarad even order
printed (hardcopy) manuals from our web site at:

http://www.robelle.corflibrary/manuals/

Notation

The Suprtool documentation uses a common notation in describing all commands.
Here is a sample command definition:

EXTRACT field [(subscrip}] [=valud [,...]

1. UPPERcase letterditeral symbols to be used the command as they
appear (e.g., EXTRACT).

2. Lowercase, underlined or italic'variables" to be filled in by the user
(examplefield). Each such "variable" is defined elsewhere in terms of
literal symbols (consult the index). In the help file, undertinamd
italics are not available and variables appear simply in lowercase.

3. Brackets- enclose optional fields (examples{pscrip}]).
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4. Braces enclose comments in examples. For example, >INPUT
ACTREC {input from a data file}. Bracesanbe used for commésin
actual Suprtool commands.

5. Up lines- separate alternatives from which you select (example: Set
Ignore [On|Off]); sometimes, the alternatives are shown listed on
several lines.

6. Dot-dot-dot (...)- indicates that the variable may be repeated many
timesin the command.

7. Other special characterditeral symbols that must appear in the
command as they are shown in the format (example: the comma
above). Some commas in Suprtool are optional.

In examples, there is an implied carriage return at the end lofiaac

Examples

The examples in this manual use the revised STORE database described in the
IMAGE/3000 Handbook.
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Suprtool Version 5.9

Highlights in Suprtool 5.9

i A new $month function in the if / extract option allows you to add or subtract a
number of nonths from a given date.

i STEXxport has a new command called Excel command which allows you to
format a field in a format that allows leading zeroes or spaces to be preserved.

A new option calledJSONwill output SD data in Java Script Obj&dtation.

Suprtools new banner would show the incorrect day and day of week in
certain circumstances. This was cosmetic only.

Highlights in Suprtool 5.8

1 Set CleanChar to a single character, after a Set CleanChar ___ would not
come into effect due to the speanalll flag not being reset. This was in
both Suprtool and STExport. _

1 The input command now accepts the keywords ($first/$last) when inputting
a range of records. _

1 The list command Reclen verb will now impact the Record size for stdout,
where previouslytiwas ignored unless a FILE was specified.

9 Suprtool would lose track of Table data field information, on tables held
with the hold option in subsequent tasks.

1 The Suprtool suite of products has less dependency on the Calendar
intrinsic which will help prodcts run beyond 2028.

Highlights in Suprtool 5.7

1T STExport now has a fAsuprmgro file simila
all the commands found in STEXPMGR.PUB.SYS.

f Suprlink now has a fAsuprmgro file simila
the ommands found in LINKMGR.PUB.SYS.

1 Suprtool now has the $proper function which will shift the first character in a
string and any first character after a space or ampersand.
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1  Suprtool now has the Translate command and a $translate function to obfuscate
testdata or any byte field from being readable.

Highlights in Suprtool 5.6

1 Suprtools' extract command now has ¢hspecial keyword® helpwith extract
using a range, which is designed to make your Suprtool scripts more easily
maintained. Suprtool now hasl$&first and $last which spectively means all
fields, the first field or the last fieldNote that $first and $last may only be used
in a range extract.

1 $subcount has been added to keep a running count for a given sort break.
1

Highlights in Suprtool 5.5

1  Set XLTRIM On now tells Suprtool to close a file and release the disc space
between EOF and the Flimit.

STExport's Escape command has beeengineered to fix some corner cases
that didn't work previously

Highlights in Suprtool 5.4

1 Bradmark's DbGeneral can produce Jumbo datasets that are a single chunk,
Suprtool did not handle these single chunk master jumbo datasets properly
as the last block calculation was done only after opening the last chunk
itself. We have adjusted the logh making sure the calculation is done for
this case earlier. Adager does not create these single chunk jumbo datasets.
There is an wdocumented $control directive in dbschema called
$forcejumbo, which will produce one of these single chunk jumbos so we
are supporting it in Suprtool 5.3.11.

1 The Output command now has the Else verb which will send records that do
not qualify with the if command to a temporary "ELSE" file.

Highlights in Suprtool 5.3

1  There are no visible changes iistproduction version of Suprtodhternal
changes have been made for future enhancements.

Highlights in Suprtool 5.2

1  STExport now has Set ZonedFix On, this setting can be used to zero
out any zoned fields that were unable to be edmd from zoned to
byte and typically have a "?" in the result. This is often caused by
hidden characters or bad data.

1 Suprtools $edit function now accepts the colon character as a delimiter
character in order for edit masks for time fields.
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1 Suprtools ifcommand would not allow a field name starting with

SPECIAL if it was on the right side of the equation.

Highlights in Suprtool 5.1.02

STExport did not handle files with 256 fields in an SD file.

Suprtool can now execute the if aextract expression
$stddate($days(a) + 10) in one task.

Suprtool now supports stafadone zoned decimal keys.

Suprlink has had internal changes in terms of how it manages its data
structures.

If the data item used in data portion of a $lookup funatias 8 bytes
or greater in length, type display or byte, the if command would fail
with an arithmetic stack error.

Set VarsubDebug has been added to print the line after variable
substitution has occurred.

Suprtool now reads NM KSAM files with MR NOBUF ihdF
command is specified.

STExport XML command did not convert compound items (2)..(n)
properly.
Multiple literal compares now work in tHE command

If $lookup can now return the data portion loaded into a table to use in
a comparison.

STExport HTML cormand did not calculate the maximum record size
properly in some cases.

Suprtool default prefetch value has been changed from 2 to 0.
Suprtool chain command now handles J2 TPI keys in Master datasets.

The $edit function wouldeplace a numberith acolon if the edit
mask had a different number of decimal places than the item had and
the last number to be rounded was a nine.
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Installing Suprtool

Overview

We have two types of Installations, Tape and Download. We provide links to the
Installaton instructions on our web site for each type of Install.

Ecometry Users

Users of the Ecometry application need to use the installation instructions supplied
by Ecometry Corporation. Those instructions have extra steps fatingdhe
Ecometry code accounts.

You will find the Ecometry version of these instructions at
http://www.robelle.com/ecometry/

Types of installations, tape, download combined gedit and suprtool tape.

Instructions

If you received a production release tape from Robelle, then you can install using the
instructions on this web page:

http://www.robelle.com/support/install/tape/stprod.htm

If you downloaded the Suprtool production release from our web site then the
instructions can be found here for the ftp download method:

http://www.robelle.com/downloads/instatprodftp.html
and here for the WRQ download method:
http://www.robelle.com/downloads/instatprodwrg.html
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Getting a Quick Start with
Suprtool

How to Run Suprtool

Use the following command to access Suprtool:

:run  suprtool.pub.robelle

SUPRTOOL/Copyright Robelle Solutions Technology Inc. 1981 - 2001.
(Version  5.4) SUN, JUN 17, 2007, 11:47 AM Type H for help.

Today's Hint. To see ALL of the options available in Suprtool,

use >VERIFY ALL.

>

Suprtool prints its versionumber and the current time right after a banner Suprtool
then prompts with ">". Press Return after typing each command. For example, if you
type the help command:

[ >help |

Suprtool prints some help text and a keyword list. Type a keyword or press Return to
leave Help.

To exit Suprtool, type "Exit" at the Suprtool prompt.

[ >exit

What is a Task?

Tasks are the building blocks with which Suprtool helps you to solve data processing
problems. In a task, Suprtool reads information from a fildadabase, selects and
processes some information, and writes out the result. You can visualize a Suprtool

task like this:
Input Suprtool
Records [ — | selects and

processes

The examples that follow all consist of Suprtool tasks. Simple solutions require only
one task. Complex solutions consist of seMarsks, often with the output of one
task becoming the input for the next task.
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Copying Files

Copying One File

Use the Input command to specify a data file.

>input filel
>output result
>xeq

The Output command creates the fildedl'result”, which is a copy of the input
file.

Appending to a File

To append to an existing file, use the Append option in the Output command.

>input file2
>output result,append
>Xeq

Concatenating Two Files
To concatenate two files, you have to &liprtool two things:
1. The size of the resulting file.
2. Not to truncate the empty space at the end of the resulting file.

Once you've done this, concatenating two files is just like copying a file, then
appending to a file.

>:file result; disc=50000
>set squeeze off

>input filel
>output result
>xeq

>input file2
>output result,app
>Xxeq

{maximum 50,000 records}
{don't truncate space}

{copy the first file}

{append the second file}
end

Fields in Data Files

What is a Self-Describing File?

A self-describing (SD) file is a file that contains field information. These files have
the advantage of behaving like data files, which can provide field information to
Suprtoolwithout you having to Define all the fields.

Creating an SD File

To create an SD file, use the Link option in the Output command.
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>get d  -sales
>output result,link
>Xeq

Now the data file "result" has the same field names as the datsaleisd Suprtool
can read this data file and know about the fields automatically.

>input result

>if  sales - total>20000 and product - price<5000
>output custlist

>Xxeq

Define Fields in a Data File

A regular data file does not have dield information associated with it. If you need

to work with the fields in a data file, you need to tell Suprtool about the fields using
the Define command. For example, say you have a data file with lines that look like
this:

12345678John Rutherf ord <32>
98765432Catherine  Smith <29>
[ | |

Account First name Last name Age

8-byte 12 -byte 16 - byte 2 - byte integer
Use these Define commands to tell Suprtool about the fields:
>input dataf ile

>define account, 1, 8, byte

>define first - name, 9, 12, byte

>define last - hame, 21, 16, byte

>define age, 37, 2,int
|
field name | Length |
Start Data - type
positio n

Now you can use the field names "account", “firatne", "lasthame”, and "age" to
refer to the corresponding parts of the line, just as if this were a database record.

>input datafile

>define ...

>if age>65

>ext account, last - name
>output result

>Xeq

Create an SD File from a Data File

To create an SD file from a data file, follow these steps:
1. Define the fields that you want to include in the SD file.
2. Extract the fields in the order you want.

3. Use thelink option in the Output command to create the SD file.
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>input datafile

>define account, 1, 1, byte
>define first -name, 9, 12, byte
>define last - hame, 21, 16, byte
>define age, 37, 2,int

>extract account, age, first -name, last - name

>output result,link
>Xeq

Repeating Commands

Repeating a Command

Use the Listredo command to see a list of your most recent commands. Use the Do
command to repeat a command, or use the Redo command to modify a command
before repeating it.

>listredo {20 most recent commands}
>listredo input {most recent Input commands}

>input result

>

>xeq

>do input {repeat previous Input command}

>input  result
>if quantity > 10000
>

>redo if modify previous If command, then repeat
y P p

If you have used two commands that begin with the same letter, you have to be
careful when repeating those commands. Make sure you use dattaghto

identify each command distinctly from the other. In the following example, if you
wish to repeat the Input command instead of the If command, you need to use "do i
s" instead of just "do i".

>i somefile

>if <expression>

>,

>Xxeq

>dois {repeats previous Input command}

How to Save On-line Commands to a File

After you have performed a task-bne, you can save the commands you've used to
a file. You can edit this file to help you create Suprtool batch jobs.

| >listr  edo all;unn;out=somefile |

Selecting Database Records

These examples show you how to get records from an IMAGE dataset. It assumes
you have opened the demo database with the Base command. The results are written
to a data fie called "result”, which can be read either by a program or by a report
writer.
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:run suprtool.pub.robelle
>base store.demo.robelle , 5, READER

{read access}

Select All Records

This example extracts all the records from the dataset. Note that we péedify s
any selection criteria, so Suprtool selects all the records.

>get d  -sales {input dataset}
>output result {output file}
>xeq {Xeq command performs the task}

Select a Random Sample

Sometimes you may need to select a random sample from your dataset to test a new
report or program. You can easily do this by addifig@untparameter to the Get
command. Theétcountvalue tells Suprtool to select only every nth record. The
example shows you how to select 5% of your database.

>get d - sales(#20)
>output result
>Xeq

{every 20th record is 5%}

Look at the First Few Records

If you want to look at the first few records of a dataset, use the Numrecs command.
This command tells Suprtool to extract at most the number of records specified.
Then, instead of sending the result to a file, send it to the screen with "output

* ascii". The example shows you how to look at the first 10 records in your dataset.

>get

d- sales

>numrecs 10
>output *,ascii

{first 10 records}
{output to screen, format numbers}

>xeq

Selecting by Criteria

Simple Criteria

To tell Suprtool to choose records based oragedriteria, use the If command.

Think of the If command as a shorthand for "Select all records that have...". In this
example Suprtool extracts all records with a st value greater than 20000

from the dsales dataset.

>get d  -sales

>if  sale s- total > 20000 {select}
>output result

>Xeq

Complex Criteria

To choose records using more complex criteria, combine several simple criteria
using AND, OR, NOT, and parentheses. In this example Suprtool extracts all records
that have a salastal value geater than 20000 and a prodpcice value less than

5000 from the esales dataset.
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>get d  -sales

>if  sales - total>20000 and product - price<5000
>output result

>Xeq

String of Digits

If you havea bytetype field that consists entirely of digits, and you want to use this
field as a numeric field, you need to define a new display field on top of the existing
field. For example, suppose your data looks like the following, where the customer
accountnumber is stored in thedigit bytetype field at the start of the record:

| 20476789...rest of customer record... |

To find all customers with an account greater than 20470000, you would do the
following:

>get dataset

>define accountnum, account, 8, disp lay
>if accountnum > 20470000

>output result

>xeq

Selecting by Date

Because IMAGE doesn't provide a biifitdate type, most databases store dates as
numeric or character fields.

Before Suprtool can use a date field, it has to know the format of a particular date
field. Use thdtem command to specify the format. For example, to tell Suprtool that
the item purckdate is a date field with a format of yyyymmdd (e.g., 20010319), you
would use:

| >jtem purch - date, date, yyyymmdd {date format} |

In the following date examples, we show the Item command in each example. In
practice, however, you only need to use the Item command once per date field, not
once per task.

Select by Today's Date

For this example, select all the sales records whose purchase date is today. Note the
use of $today in the If command to indicate today's date.

>get d  -sales

>item purch - date,date,yyyymmdd

>if  purch - date = $today {select today's date}
>output result

>Xeq

Other tricks with $today

>if  purch - date = $today/( -1) {yesterday}
>if  purch - date = $today(+1) {tomorrow}

Select by Particular Date

To specify a partiglar date, use the $date function in the If command. The $date
function has the form $datefar /month /day This example selects all the sales
transactions for August 12, 2000.
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>get d  -sales

>jtem purch - date,date,yyyymmdd

>if  purch - date = $date(2 000/08/12)
>output result

>Xeq

Select by Year

Suppose we want to select all the sales transactions for 2000. Suprtool does not have
a shorthand for specifying "everything in that year". To specify an entire year, use a
date rage from January 1st to December 31st.

>get d  -sales
>item purch - date,date,yyyymmdd
>if  purch - date >= $date(2000/01/01) and &

purch - date <= $date(2000/12/31)
>output result
>Xeq

Select Prior Month

In the $datdunction, use a * to indicate the current year, month, or day. Similarly, a
*-1 means the previous year, month, or day. For this example, select all the sales
transactions for the prior month. Note the use of the special keywords "first" and
"last" to indicate the first and last day of the month.

>get d  -sales

>item purch - date,date,yyyymmdd

>if  purch - date >= $date(*/* - 1/ffirst) and &
purch - date <= $date(*/* - 1/last)

>output result

>Xeq

Selecting by Lists of Values

Sometimes you want to find records based on criteria contained in another file or
dataset.

Finding Data Based on a List

Suppose we want to find all orders for the customers "1234", "9876", and "5555."
We simply use a list of valgeafter the equal sign in the If command. A match is
made if a customer matches any one of the values in the list.

>get ord - details

>if  cust -no ="1234", "9876", "5555"
>output orders

>xeq

If we wanted to find orders for all customers except "123876", and "5555", we
would simply change the equal sign in the If command to-&qaal sign. A match
is made if a customer does not match any values in the list.
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>get ord - details

>if  cust - no <>"1234", "9876", "5555"
>output orders

>xeq

Finding Data Based on a File

If you have a large list of values in a file, you can load them into Suprtool and select
data based on this list. First use the Table command to load values from an external
file into a table. Then use the function of the If command to match data to the table.

Suppose our list is in a file called Custlist. The table we create is callethblest

>get ord - details

>table cust - table, cust - no, file, custlist
>if  $lookup( cust - table, cust - no)
>output orders

>xeq

If you want to find all customers not on the list, just negate the If condition.

[>if  not $lookup(cust -table, cust - no) |

You can also compare both a key value and data using the Table data feature.

>get ord - details

>table cust - table, cust - no, file, custlist,data(state - code)
>if  $lookup(cust - table, cust - no, state - code) = state - code
>output orders

>Xxeq

What the above code does is load a table with key values and data, then as you are
reading seriallytiru the database, Suprtool looks up the key value in the table and
retrieves the associated data and returns it and compares against the field on the right
hand side of the equation. If no entry is found in the table then Suprtool returns
spaces for byteype fields and zero for numeric fields. This means of course that in

our example that if a custo did not exist in the table, the statede returned would

be blank and if the statmde was blank in the omktails dataset the record would

qualify.

If'you dondét want to have any values retur
the if with a standard lookup.

>get ord - details
>table cust - table, cust - no, file, custlist,data(state - code)
>if  $lookup(cust - table,cust - no) and &

$lookup(cust - table, cust - no, state - code) = state - code
>output orders
>Xeq

When using $lookup to return data, the $lookup must always be on the right side of
the equation. If not Suprtool will stop with an error:
Ifid - field=$lookup(mytable,char - field,id - field)
Error: $lookup in this context (data comparison) must be on left side

Finding Data Based on Another Dataset's Criteria

Sometimes you need to find data from one dataset based on conditions from another
dataset. This is a typal example: you want to find all of the pending orders for those
customers whose accounts receivable balance is 0.

First we find the customers with an AR balance of 0, and extract their customer
numbers to a file.
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>get cust -ar

>if  ar - balance =0
>ext cust - no
>output custlist

>Xeq

Now we can find information by loading a file of customer numbers into a table and
then applying the $lookup feature.

>get ord - details

>table cust - table, cust - no, file, custlist

>if  status="PENDING" and $lookup(cust - table,cust - no)
>output orders

>xeq

Finding Data in a Data File

So far, the examples have looked up data from a database. If you want to look up
information in a data file, you need to tell Suprtool about the fields. Use the Define
command to d this.

The following example gives you some idea of the {zyte of one kind of record in

a data file.

John Smith 12345678

Anna- May Richardson 98765432

12- bytes 16 - bytes 8 - bytes

If you want to look up customers basedaolist of customer numbers in the file
Custlist, use the following task. Notice how the start position and number of bytes is
entered into the Define command. This defines the position within the input file, not
the table file.

>input flatfile

>define ¢ ust - no, 29, 8, byte

>table cust - table, cust - no, file, custlist
>if  $lookup(cust - table, cust - no)
>output result

Comparing against a Key and Data

Suprtools can iote aeTakllehnea cadingasidoraoperaltiom.aldee d
$lookup function will return the data value from the table to compare against another
field or literal.

In filelsd

Table mytable,char - field,data,tabfile,data(id - field)

If $lookup(mytable,char - field,id - field) = in t - field

So what Suprtool will do in this case is read a record, lookup the record in the table
and retrieve the data item in the table. If Suprtool does NOT find an entry in the
table, a zero will be returned if the data type is numeric and spaces vatlbeed if

it is a byte type.

So using the case above, if no entry is found in the table, zero is returned, and if int
field is equal to zero, then the record will qualify.

I f you donét want to have any valaces retur
the if with a standard lookup.
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>get ord - details

>table cust - table, cust - no, file, custlist,data(state - code)
>if  $lookup(cust - table,cust - no) and &

$lookup(cust - table, cust - no, state - code) = state - code
>output orders
>Xxeq

When usindblookup to return data, the $lookup must always be on then left side of
the expression. If not Suprtool will stop with an error:
>ifid - field=$lookup(mytable,char - field,id - field)
Error: $lookup in this context (data comparison) must be on left side

Sorting Database Records

Sort Records

This extracts all records from the datassides into a data file called "result”". The
records are sorted by the field casicount. Use the Sort command to do sorting.

>get d  -sales

>sort cust - account {sort by custaccount}
>output result

>Xxeq

Sort Records in Descending Order

This extracts all records from the datassites into a data file called RESULT. The
records are sorted by the field saletal in descending order (i.e., show highest
totals first). Use the Desc option in the Sort command to do this.

>get d  -sales

>sort sales - total desc {descending order}
>output result

>xeq

Sort by Multiple Keys

This extracts all records from the datassites into a data file called "result”. The
records are sorted by the field casicount, then by salgstal in descending order.
Use two Sort commands to do this, since the Sort command only accepts oat field

atime.

>get d -sales {input}

>sort  cust - account {first sort key}
>sort sales - total desc {second sort key}
>output result {output}

>Xxeq

Deleting Records

To delete records safely from a database, you need two Suprtool tasks. The first task
backs up the data to be deleted; the second task deletes the records. You can interrupt
and restart the twtask method without harming your records. It mayaster to

combine the two tasks, but it can present problems: if you abort the taskayart

through, your database will be partially deleted, but you will not have a backup of

the deleted records.
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The first task copies the data to a backup file:

>get d  -sales

>if  trans - date>=000101 and trans - date<=001231
>output archives

>xeq

The second task deletes the entries:

>get d  -sales

>if  trans - date>=000101 and trans - date<=001231
>delete

>output $null

>xeq

Updating Records

To updae records you can specify the fields to be updated with the Extract
command(s). The Update command must be entered before the Extract command.
You can Update part of a field by defining a portion of the field with the define
command and using the definteld in the Extract command.

You can update critical fields (IMAGE search or sort fields), by specifying the
Ciupdate option on the Update command. CIUPDATE must be turned on or Allowed
in the database. This can be turned on from within the DBUTIL utility

You can also update using Arithmetic Expressions:

>get d  -sales

>update

>extract total = price * qty + tax
>xeq

You can update critical fields:

>get d  -sales

>update ciupdate

>if  product -no =12345677
>ext product -no =12345678
>xeq

Duplicate Records

In the following examples, the key field is in the first four bytes of the record.
"Duplicateness" is based on records having the same key value. In any group of
records with the same key value, the first record is corsiderbe the "original",
and the rest are considered to be the "duplicates".

Report without Duplicate Records

This is an example of filtering out duplicated records (the original remains). This is
done by using the None option of the Duplicate command.

Inp ut  Result
1111a 1111a
2222h 2222b
2222c 3333e
2222.d
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3333 e

>get dataset
>sort  keyfield
>dup none keys
>output result
>xeq

Report Only the Duplicate Records

This is an example of keeping only ttheplicated records (the original is not kept).
This example is the opposite of the previous example. Use the Only option of the
Duplicate command to do this.

Input  Result
1111a 2222c
2222b 2222d
2222 ¢

2222d

3333 e

>get dataset

>sort keyfield
>dup only keys

>output result
>Xeq

Report Only the Unique Records

This example shows how to report only those records without duplicates. That is, if
the records have duplicates, both the originals and their duplicates are omitted from
thereport.

Input Result

1111 a 1111 a
2222 b 3333 e
2222 ¢
2222 d
3333 e

You have to use two Suprtool tasks to accomplish this. The first task creates an
intermediate file Dupfile that contains the keys of the duplicate records. Thalsecon
task creates the desired output file Result that contains only the unique records.
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>get dataset
>sort  keyfield
>extract keyfield
>dup only keys
>output dupfile
>Xeq

>get dataset

>table dup - table, keyfield, sorted, dupfile
>if  not $lookup(dup - table, keyfield)
>output result

>Xeq

Report Only the Duplicates and Their Originals

This performs the opposite function to the one outlined above. It keeps only the
duplicates and their originals.

Input Result

1111 a 2222 b
2222 b 2222 ¢
2222 ¢ 2222 d
2222 d

3333 e

Once again, you have to use two Suprtool tasks to accomplish this. The first task
creates an intermediate file Dupfile that contains the keys of the duplicate records.
The second task creates the outputRiesult that contains only duplicate files and
their originals.

>get dataset
>sort  keyfield
>extract keyfield
>dup only keys
>output dupfile
>Xeq

>get dataset

>table dup - table, keyfield, sorted, dupfile
>if  $lookup(dup - table, keyfie Id)
>output result

>xeq

Deleting Duplicate Database Records

The method shown here assumes that each record can be distinguished from each
other, even though they have duplicate keys. You cannot use just one task to delete
duplicates. To do the job safely, you need three tasks.

1. Identify which records to delete.
2. Archive those records.
3. Delete those records.

Task 1: Identify which records to delete.
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>get dataset

>define rec,1, length of your record
>sort keyl

>sort key2

>dup only keys

>out dupfile

>Xxeq

o~
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Task 2: Write records to archive.

>get dataset
>table duptab, rec, sorted, dupfile, hold

>if $lookup(duptab, rec)
>output archive
>xeq

Task 3: Delete the records.

>get dataset

>if  $lookup(duptab, rec)
>delete

>xeq

Deleting Non-Unique Duplicate Database Records

If you need to delete duplicates tlannot be uniquely identified (i.e., the entire
record is a duplicate), use the following set of four tasks:

Task 1: Get a list of the duplicates.

>get dataset

>define rec,1, length of your record
>sort rec

>dup only record

>out dupfile

>Xeq

Dat aset Dupfile Dupfile2
a
a

a
a
a c
b
c
c

Task 2: Get a unique list of the duplicates.

>input dupfile
>dup none record
>output dupfile2
>xeq

Dataset Dupfile Dupfile2

a a
a Cc
c

O O T 9 9 9
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Task 3: Delete the duplicate records, including the original.

>get dataset

>table duptab, rec, sorted, dupfile2
>if  $lookup(duptab, rec)
>delete

>output archive

>xeq

Dataset Dupfile Dupfile2
b a a

a c

c

Task 4: Restore one copy of the original duplicates.

>input dupfile2
>put dataset
>xeq

Dataset Dupfile Dupfile2

a a a
b a c
c c

Deleting Duplicate Data File Records

This is a similar procedure tieleting database records. The main difference is that
you use the Input and Output commands instead of the Get and Delete commands.
You also need to define your sort fields.

Task 1: Identify which records to delete.

>input datafile

>define key1,1,8

>defi ne key2,13,12

>define rec,1, length of your record
>sort keyl

>sort  key2

>dup only keys

>out  dupfile

>xeq

Task 2: Write records to archive.

>input datafile

>table duptab, rec, sorted, dupfile, hold
>if  $lookup(duptab, rec)

>output archive

>xeq

Task 3: Delete the records.
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>input datafile

>if  not $lookup(duptab, rec)
>output result

>xeq

Sorting IMAGE to KSAM

Here is how to extract all customer numbers from a master dataset, sort them, then
write them to an existing KSAMlle, erasing the KSAM's previous contents. Please
note that this gives you sorted access to your IMAGE data if used properly.

>pase store.data

Password > {password is not echoed}

>get m - customer

>sortcust - account

>out keycust,key,erase {keycust was built with KSAMUTIL}
>exit {xeq implied, then leave Suprtool}

Loading a Dataset

To load records into an IMAGE dataset from a disc file, use trmmamands:

>base store.data
>input transfile
>putd - sales

{specify which database}
{input is from a disc file}
{add each record to the-BALES dataset}

>xeq {execute the current task}

The layout of the input file must have the exact same format as the target.

Decimal Places

Data in files and databases often have an implied number of decimal places. For
example, dollar amounts usuallyeatwo implied decimal places for the cents. In
this case, the number stored is scaled by a factor of one hundred (e.g., you would
enter 10000 to represent $100.00).

- sales
- sales > 99900

>get d
>if total
>out result

{find sales > $999}

>xeq

You can use Suprtool's Item command to identify defined fields or database items
that have an implied number of decimal places.

You can use Suprtool's Item command to identify defined fields or database items
that have an implied number of decimal pla€&sce you do this, you can then enter
regular, unscaled numbers. For example, to enter five cents, use 0.05; to enter
$100.00, use 100. If a field is a dollar and cents amount scaled by 100, use the
following to tell Suprtool about the decimal place:

|>item total - sales, DECIMAL, 2 |

With the Item command, the previous example becomes more understandable:
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>get d - sales

>jtem total - sales, decimal, 2

>if total - sales > 999 {find sales > $999}
>out result

>xeq

Converting Numbers

There are several ways to convert binary numbers (e.g. 12, P8) into fraadable
ASCII form. You can use STExport's Output,ASCII or Output,DISPLAY if you
want to convert all numbers.

If you want to convert only some of your numericdigl you can use Suprtool's
numeric conversion feature to convert the binary fields to display fields.

define mynumber,1,6,display

get dataset

ext some - fields...

ext mynumber = binary - number
output filename

xeq

Note that this technique also works for conivey a number from one numeric type
to another numeric type.

You may also convert from binary to ASCII directly by using the $edit function.

define mynumber ,1,6,byte

get dataset

ext some - fields...

ext mynumber = $edit( binary - number,"999999")
output filenam e

xeq

Counts and Subtotals

Count and Subtotal on Sort Keys

This example counts the number of sales transactions for each customer and
produces the total sales for each customer. We use the Count and Total options of the
Duplicate command. Note that we made the output filedestribing so we can

easily work with it later.

>get d - sales

>ext cust - account

>sortcust - account {need to sort by key}
>jtem sales - total,decimal,2 {decimal places}
>dup none keys count total sales - total

>list standard
>out result, link
>Xxeq

The output file contains three fields. The first field is the -atstount that we
extracted. Suprtool created two new fields at the end of each output regaydnst
andst-total1l. Stcount contains the number of times each-agsbunt occurred,
while sttotal1 contains the total sales for each erstount.
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Sort by Count or Subtotal

When Suprtool counts or subtotals, the outpsbised according to the key fields. If
you want your output file to be sorted by the count or by a total, you must process
the output file with a second task. The following example sorts the previous file of
totals by STCOUNT. We choose a descending safjuence, so that we can see
first the customers with the largest number of orders.

>input result {input from previous task}
>sort st - count, desc {highest counts appear first}
>list standard {produce a simple report}
>Xeq

Total by Field

If you want to get a single total for a field, without caring about subtotals on sort
breaks, you can use the Total command. Total prints out the result on $stdlist. For
example, to compute ¢htotal sales value for 2000 transactions, use these commands:

>get d -sales

>if  purch - date>=000101 and purch - date<=001231
>total sales - total

>output $null

>Xeq

Running Totals

You can get a running total on a field using thedttunction. The target data must
be a packed field with 28 digits, in order to help avoid overflow issues. A sample use
of the total function could be:

>def mytotal,1,14,packed

>get orders

>ext mytotal = $total(sales - amount)
>xeq

Running SubTotals

Suprtool has the ability to keep a running subtotal for any numeric field based on a
given sort key. The target data must be a packed field with 28 digits, in order to help
avoid overflow issues.

A sample use of the $subtotal functicould be:

>def mytotal,1,14,packed

>get orders

>sort order - number

>ext order - number

>ext part - number

>ext description

>ext sales - amount

>ext mytotal = $subtotal(sales - amount,order - number)
>out sales,link

>Xeq

This would result in dile containing a running subtotal in the field mytotal for a
given ordemumber. You could then generate a simple report with the simple
Suprtool commands:
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>in sales
>list standard
>Xxeq

The basic syntax for the $subtotal function in the extract camahnis:

extract targetfield = $subtotal(field,sort - field)

You must specify the sort command before referencing thdistatin the $subtotal
function. You can subtotal up to ten fields per task.

Listing Records

You can print selected inptecords either formatted or with the Octal, Hex,

Decimal, or Character representations. To dump all sales records with a negative

amount, use these commands:

>getd - sales

>if sales  -total<0
>list Ip

>Xeq

This finds the entries that meet the selectidgreita and prints them to the default

line printer, showing field names and fialdlues converted to ASCII. If you suspect

that your data is bad, you can dump the records in Octal/Char format instead:

>getd - sales

>if sales -total< 0O
>list octal,char
>xeq

If you want the listing in column format, use List Standard:

>getd - sales

>if sales  -total<0
>list standard Ip
>xeq

Changing the Output Record Format

You can change the output file record format by usliregExtract command. The

Extract command causes Suprtool to assemble Output records by stringing together

fields extracted from Input records. You would use the following to extract two of

the nine fields from the customer records:

>get m - customer
>extract cust - account
>extract credit - rating
>output outl

>xeq

{input from a dataset}

{extract the Kk
{é one other f
{output file will have two fields}

ey val
ield}

You can eaty insert data into the middle of a record, again using the Extract

command. Define the first and second halves of the record as two big chunks. Now

Extract the first part, note the constant you wish to insert, then Extract the second

part.
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>input myfile

>define part1,1,60,byte

>define part2,61,35,byte
>extract partl, "constant", part2
>output newfile

>xeq

{95 bytes wide}

{first 60 bytes}

{remaining 35}

{extract an 8byte constant}
{103 bytes now}

Producing a Condensed Dataset Listing

When debugging test databases, it is often desirable to produce a condensed listing
of a dataset on $stdlist. The following example combines tha&xtommand with

the ASCII output option (i.e., all binary and pacidetimal data is converted into
readable ASCII characters). For readability, each data value is prefixed with an
abbreviated field name. This listing is more compact than the one prooly tieel

List command.

>get m - customer
>extract "Account=",cust
>extract "C/R=",credit
>output *,ascii

>xeq

-account,” "
- rating
{* implies $stdlist}

The output would look like:

Account=04598921 C/R= 500000
Account=44657844 C/R= 20 00000
Account=98753198 C/R= 300000

Simple Reports

You can produce simple reports with Suprtool's List command. You select the
records for the report with the If command and the fields for the report with the
Extractcommand. Reports can include running headings with the date, title, and
page number and an optional line of column headings. Suprtool can produce default
titles and headings.

>get m - customer

>item credit - rating,decimal,2
>extract cust - account

>extra ct credit - rating

>list standard

>xeq

The output would look like this:

Feb 16, 2000 Base STORE Set M
CUSTF ACCO CREDIF RATING

-CUSTOMER Page 1

4598921
44657844
98753198

5000.00
20000.00
3000.00

Your First Report

Our report selestall customers in California, sorts the records by city, and reports
on the city, account number, and name of each California customer:

Getting a Quick Start with Suprtool

Suprtool 5.9 for MPET 47



>get m - customer {input dataset}

>if  state = "CA" {California customers}
>sort  city {sort by city name}
>extract city {city first on each line}
>extract cust - account {followed by account#}
>extract name - first {and first name}
>extract name - la st {and finally last name}
>list standard {produce a quick report}
>Xeq

These commands produce a report with four columns. The title consists of the Store
database and the-oustomer dataset. The column headiagsthe name of each
field that we extracted.

Printing a Report

By default, the List command writes output to $stdlist, where lines are folded as
necessary to fit within 78 columns (to prevent line overflow).

Towrite the report to a system line printer, use the following :file command before
using the List command:

[ >file suprlist,dev=Ip;rec= -132 |

If you are writing a report to a LaserJet, we suggest that you add this command to
your task. It selects 175 columntput in Landscape mode.

[ >set list pcl 1 |

Specifying Your Own Title

If you don't like Suprtool's default title, you can override it with your own:

| >list standard, title "Customers in California"

Column Headings

Column headings default to uppercase field names. The names are truncated if they
are longer than the field itself. One space is inserted between fields.

Suprtool does not automatically align useecified headings with the data columns.
We suggest specifying heading strings with the same length as the fields they
represent, while taking into account the space between the data columns.

In our example, we enter one column heading per line (using Suprtool's continuation
character "&"):

>lists  tandard,heading &
{-— 4 1o 4 2}
"City " & {field is X12}
"Account " & {field is Z8}
"First Name " & {field is X10}
"Last Name" {field i s X16}

We included one space between fields. Note that an extra space was needed for the
Account heading (it is an-@igit field, but we used 10 characters). Because cust
account is a zonedecimal field, an extra space is required for the sign.
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Printing Mailing Labels

You can print mailing labels by combining the Extract command with the List
Oneperline command. We assume that each mailing label starts with two blank lines,
followed by the customer name and address, followed by anatirek line. The

Suprtool commands to produce the labels are as follows:

>get m - customer {input customers}
>extract " " {first field}

>extract" " {second field}

>extract customer - name {name first}

>extract street - address(1) {three lines of address}
>extract street - address(2)

>extract street - address(3)

>extract" " {last blank field}

>list oneperline, noname, noskip, norec

>xeq

The extract " " line creates a single field that consists of a blank space. Each of these
blank fields results in a blank line on our mailing labels, since the List command puts
one field on each output line.

If you want to combine two fields on oriaé, you would first have to create an
output file with the combined fields and use this file as input to List Onepetline.
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Running Suprtool under MPE

How to Run Suprtool

To access Suprtool, type the "run" command:

‘run suprtool.pub .robelle

SUPRTOOL/Copyright Robelle Solutions Technology Inc. 1981 - 2001.
(Version 5.4 ) SUN, JUN 17, 2001, 11:47 AM Type H for help.
>

Suprtool prints its version number and the current time right after a banner. It also
prints the name of the compantthas licensed this copy of Suprtool.

Suprtool then prompts with ">". Press Return after typing each command. For
example, if you type the help command:

[ >help |

Suprtool prints some help text and a keyword list. Type a keyword or press Return to
leave Help.

How to Xeq a Suprtool Task

Normally, you enter a series of commands. These commands specify the input
source, the output destination, and any special processing that is required. Finally,
you enter arXeq or anExit command. This begins the actual Suplresdraction

task.

If you entered the Exit command, Suprtool finishes the current task, then returns you
to MPE. If you entered the Xeq command, Suprtool finishes the current task, then
prompts you for another task. This continues until you enter the&xitmand. If

you wish to terminate Suprtool immediately (perhaps you are confused), enter Exit
Abort, which immediately returns you to MPE without attempting any task. If you
:Run Suprtool from another process (e.g., Qedit), you can suspend execution withou
executing the current task with the Exit Suspend option.

Info= for Commands

If you run Suprtool with Parm=4, Suprtool processes up to 80 characters of
command input specified via Info=.
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| :run suprtool.pub.robelle ;parm=4;info="I ABC;O ABC2;E" |

Suprtool terminates only if the Info= string contains an E command. Otherwise, it
prompts for more commands after processing the Info= command string. A warning
is printed if you accidentally specify an Info= string longentBa characters.

You may want to combine one of the more useful Suprtool commands with the Info=
option to standardize certain Suprtool operations. One restriction of the Info= string
is that it may only be 80 characters long. You may need to have martg@up
commands executed. For example, suppose that the file SUPRUSE contained
commands to set up a standard Suprtool extract, but the selection criteria changed
with each use. Invoke Suprtool with:

[ :run suprtool.pub.robelle;parm=4;info="USE SUPRUSE" |

The user can enter the If command and an Exit command, all of the other options
could be in the Supruse file. An advantage of this method over using :RUN
SUPRTOOL;STDIN=XXX, is that the input file Supruse can be a Qedit file. With
the STDIN= opion, the file must be an unnumbered /Keep file.

Son Process

If you run Suprtool within Qedit or SELECT, you can retain the Suprtool process
and reactivate quickly later.

run  gedit.pub.robelle

/:r suprtool.pub.robelle

> {suprtool commands}
>exit

SUPRTOOL.PUB.ROBELLE is still alive. Okay to HOLD ? Y

l... {gedit commands}
[-activate

SUPRTOOL.PUB.ROBELLE

> {more suprtool commands}
>exit

Program Held. Use :ACTIVATE/:RUN;HOLD to re -run.

/... {more gedit commands}

Combining Info= and Son Process

Normally, when you rectivate Suprtool from a HELD state, Suprtool ignores the
original Info= string. However, if you run Suprtool with Parm=8, iprecesses the
Info= commands every time you activate it. One application of Parm=8 is with
usefiles. You can hold Suprtool suspended and have it execute a usefile each time
you awaken it. By changing the usefile between activations, you can make Suprtool
do any task you like:
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:run gedit.pub.robelle

/... edit file named DOIT, of suprtool commands

[run  suprtool.pub.robelle;parm=8;info="USE DOIT"
... suprtool executes commands from DOIT

>exit {return to Qedit}

/... edit DOIT

[:activate {returns to Suprtool, executes Info= again}
... executes n ew commands in DOIT

Exit with Verify

Some users find that they Exit from Suprtool inadvertently. To require Suprtool to
get user approval on Exit, run Suprtool with Parm=64.

:run suprtool.pub.robelle;parm=64
>e

Okay to exit [no]:

>

Preventing Suprtool from Suspending

If you run Suprtool from within HPDesk (and some other programs), Suprtool
suspends on Exit but HPDesk does not nofibe next time you run Suprtool you

will get a new copy of Suprtool. Eventually you will have many suspended copies of
Suprtool hanging from HPDesk, consuming system resources. Turning Set Suspend
Off forces Suprtool to terminate on Exit rather than susp€énd can force Set

Suspend Off by running Suprtool with Parm=32.

| :run suprtool.pub.robelle;parm=32 |

Stdin and Stdlist Files

Suprtool reads command lines from $stdinx, the MPE predefined name for the
standard job input file. This is ustiathe terminal or the stream file. You can
redirect the input by using an option of the :Run command. For example:

:comment kcommand created with editor
:run suprtool.pub.robelle;stdin=kcommand

You can also use the I/O redirection capabilities of MPEdidchieve the same
goal.

[ :run suprtool.pub.robelle<kcommand |

This file must not be numbered; use /Keep xxx,unn in EDIT/3000 or use /KQ in
Qedit. The maximum record width of this input file is 256 characters. Note: the Stdin
file must not be a Qedit workél

Suprtool prints all ASCII output messages to $stdlist, the MPE predefined name for
the standard job listing file. This is usually the terminal or the line printer, but it can
be redirected with the :Run command. For example:
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:comment throw away the output from suprtool.
:run suprtool.pub.robelle;stdlist=$null.

Input and Output Files

As with SORT/3000, it is possible to specify both the input file and the output file
using :Fle commands, and then specify only the Key fields as Suprtool commands.
Only one task is allowed per RUN with this method:

file input=oldxx

file output=newxx

:run suprtool.pub.robelle

Suprtool/Copyright Robelle Solutions Technology Inc. 1981 - 2001
(Versio n 5.4)

>key 1,10

>key 20,5

>exit

Using CREATEPROCESS

Since both command input and message output are under user control, it is possible
to run Suprtool as a "son process" from within an application program (skthe
Manual for CREATEPROCESS). You can check the Job Control Word to see if
Suprtool called Quit and terminated in an error state. See the Suprcall user manual

for a complete description of a working interface that is available to all Suprtool
users.

Duplicating Files

One of the most common reasons for using Suprtool in a SESSION is to duplicate a
disc file quickly. Accordingly, Suprtool has a special option to facilitate this

function. If you :RUN the Supool program with Parm=16, a file copy is implied

from Input to Output and no commands are needed. :File commands are used to
specify the names of the files. For example:

file input = xxx

file output = xxxnew

:run suprtool.pub.robelle;parm=16
rreset  input

‘reset output

With the User Defined Command facility (UDC) of MPE, you can reduce all of this
to a single command,

:dup XXX, XXxnew.
The Info= parameter is ignored in this mode.

Note that the MPE/iX Copy command is faster than Suprtool for simple fil
duplication.

Job Control Word

Suprtool sets the system job control word JCW to a fatal state when Suprtool fails in
a batch job. Suprtool sets only the higtaer bit of the JCW job control word. That

is, it adds 32,768 to the etirsg JCW value. HP subsystems use the other bits of the
JCW job control word, so Suprtool does nothing to them.

Running Suprtool under MPE Suprtool 5.9 for MPEY 53



Suprmgr Configuration File

Each timethat you run Suprtool, Suprtool attempts to open and "use" a disc file

named Suprmgr in Pub.Sys. It does this to check whether the System Manager has
specified any default configuration values. The Suprmgr file may be an Editor /Keep
file,UNN or a Qedit wekfile. No more than 256 characters per record are processed.

Because Suprtool treats the Suprmgr file exactly like a usefile, Suprmgr can include
any Suprtool commands. Use Set commands in the Suprmgr file to establish custom
defaults for the shop.

DbeditSet values can also be changed from within the Suprmgr file. You must use

the Edit command, enter the Dbedit Set commands, and then Exit back to Suprtool.
If you forget the Exit, each execution of Suprtool leaves you in Dbedit. An example

Suprmgr file midpt be:

set dumponerror off {don't print error records}

set varsub on {enable variable substitution}
edit {enter Dbedit}

set quiet on {print shorter mesages}

exit {return to Suprtool}

Using Suprtool in Batch

Suprtool operates in "session" mode or "batch" mode. In batch usage, any "error"
message causes Suprtool to quit, setting the Job Control Word téhftusgmainder
of the JOB. Warning messages do not cause an abort.

In batch mode, Suprtool does not prorfgstmissing information as it does in

session mode. Instead, it attempts to choose the alternative that has the least chance
of destroying valid data. For example, if the output file is a duplicate file name in
batch mode, Suprtool saves the new outpetfith a "made up" name (Output

where nn is from 00 to 20), prints a warning message, and aborts. Another example
is that of missing database passwords. In session mode, Suprtool prompts for the
password; in batch mode, it uses the CREATOR passworhihst

SuprtoolOutCount JCW

When Suprtool closes the output file, it sets a JCW named SuprtoolOutCount with
the number of output records. This is the same number reportieel total line (i.e.,
OUT=). You can use this JCW to control job stream execution by checking if the
SuprtoolOutCount JCW is nexero. If there are more than 65,535 output records,
Suprtool sets SuprtoolOutCount to 65,535.

You can use the :Showjcw comnthto see the value of a JCW. For values greater
than 16K, Showjcw displays either the word WARN, FATAL or SYSTEM followed
by some digits. These words correspond to the following values:

Word Value
WARN 16384
FATAL 32768
SYSTEM 49152
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Add the value ofthe word to the number that appears with it for the true value of
SuprtoolOutCount. For example,

:showjcw suprtooloutcount
SUPRTOOLOUTCOUNT = WARN8616

16384 + 8616 = 25000

The MPE/iX :Showvar command can also be used to see the value of a JCW.
Showvar disfays the full, correct number (e.g., 25,000) up to the maximum of
65,535.

Suprtool also sets two other JICWSs: SuprtoolOutCountl and SuprtoolOutCount2.
These communicate the full OUT= value to the Suprtool?2 interface.

SuprtoolFullCount Variable

On MPE/iX, when Suprtool closes the output file, it also sets a variable named
SuprtoolFullCount with the number of output records. This is the same number
reported in tl total line (i.e., OUT=). The advantage of the variable is that if more
than 65,535 records are written to the output file, the value of the SuprtoolFullCount
variable is not truncated.

Summary of Parm= Values

Value Meaning
4 execute Info string once
8 execute Info string on each-agtivation
16 duplicate Input file to Output file
32 don't suspend, terminate completely
64 check with user before Exiting

Values may be combined by adding them together. For examphe,#”26 means
"check with me before exiting, then when | do actually exit, terminate Suprtool
completely instead of suspending”.
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Suprtool Issues and Solutions

A Suprtool Task

Suprtool's primary function is to extract data quickly; its focusatstbextraction.
The key principle isthe bigger the input data source and the smaller the subset of
data selected, the more performance improves.

Your aim is to replace serial reads and selection with Suprtool. To do this, break
your task into componentaninput choice someprocessingelections, and the
output choice

Input Choices

Suprtool can read input from an MPE or KSAM file, an IMAGE dataset, or a tape
file. Using :File commands, any MPE file with fixéehgth records can bbead by
Suprtool. Your first action is usually to select a database with the Base command.
Then, use the Chain or Get command for input from a dataset, and the Input
command for all other input choices.

Often you select a subset of the input records ubsiadgf command. Only selected
records are passed to the processing stage and the output choice.

Processing Selections

If you do not specify any processing, the input records are quickly copied to the
output choice. Some of yoprocessing choices are

1. Sort the records into ascending or descending sequence (Sort or Key).
No records are output until all of the selected input records have been
sorted.

Total one or more input record fields (Total).
Remove or select duplicatecords (Duplicate).
Delete the records from an IMAGE dataset (Delete).

Output Choices

Usually you wish to extract a subset of your records to feed into a report program, so
the default output file is a data file. The default oufgatformat matches the input

file format, unless you use the Extract command. The output choice can be an MPE
or KSAM file, an IMAGE dataset, or a tape file. You can use :File commands to
create almost any fixeléngth MPE file from Suprtool (includings&llist). You can
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specify different formats for the output file by qualifying the Output command. To
have readable ASCII output, use "output xxx,ascii". To producedssifribing"
files, use Output xxx,Link.

By default, every output record is identicalthe corresponding input record. The
Extract command assembles output records by stringing together fields extracted
from the input records. With the Extract command you can insert constant values
into the output record.

Each output record is written the output choice. You can also see a formatted

listing of each record with the List command. Records can be added to an IMAGE
dataset just before being written to the output file (use the Put command). By default,
Suprtool builds a new file, unless you sifg Append or Erase. You would use

Erase to write to a Quiz subfile (for details, s8aprtool and PowerHouse

Applications' on page83).

Suprtool and Allbase

Specify an Allbase database with tApen command. Once Suprtool has opened

the database, use the Form command to obtain information about the tables in the
database. Use the Select command to choose whabdated from your Allbase
database.

We have tested the Allbase module with Allbase version G.1.13 for MPE. We
believe that it will be compatible with future versions of Allbase. We have not tested
Suprtool with any of the F versions of Allbase. Allbaseess is available as a
seperate addn module to Suprtool.

Data-Types

When you specify a Select command, Suprtool figures out how to translate the
Allbase internal dattypes into ones that Suprtool can process. Not all Allbase data
types can be processky Suprtool. The following table lists the Suprtool datae

that corresponds to the Allbase datpe:

Allbase Data-Type Suprtool Data-type

Integer Double
Smallint Integer
Binary Not Supported
Char Byte

Varchar Byte

Real leee32

Float leee64
Decimal Packed
Numeric Packed

TID Not Supported
Date Byte

Time Byte

Datetime Byte

Interval Byte
Varbinary Not Supported
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Long binary Not Supported
Long varbinary Not Supported

Date and Time Types

Allbase has four typesf fields that are associated with dates and times. These fields
are converted to bytiype data and are returned with specific lengths.

The date and time fields are returned with the following byte lengths:

Data-Type Length
Date 10
Time 8
Datetime 23
Interval 8

Restrictions

Suprtool cannot currently handle all Allbase database concepts. The current
restrictions are:

1. Suprtool requires that the ownername be specified when selecting a
particular table in the followinghanner:
>select * from purchdb.orders

In this example the owner is purchdb and the tablename is orders.

2. Suprtool does not currently handle the Allbase date format. You can
convert the Allbase date format to something that Suprtool can handle
with theTO_CHAR function in the Select statement. For example:

>select qty, TO_CHAR(date,'YYYYMMDD") from manufdb.testdata

>def mydate,date[1],8 {redefine testdate }
>jtem mydate,date,yyyymmdd {define the date format}
>if mydate<=$today (-900)

Suprtool and IMAGE

You specify an IMAGE database with tBase command. Once Suprtool has
opened the database, all IMAGE item, set, and field information is available. To
identify an IMAGE item as a datfigeld, use the Item command. Suprtool has
facilities to Get, Put, and Delete database records.

Reading Datasets

For Suprtool to read a dataset, it must have-ezagss to every field in the dataset.
If you have a database with itdewvel security, you must be careful to choose a
database password that gives access to all of the fields intdsetlahe Creator
passwordilwaysgives you fultread access to every dataset.
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By default, Suprtool opens databases in mbdéou may use any other mode

except mod€ . If you use the Delete or Put commands, you must open the database
with a mode that perits changes to the database. If Set Defer On has been specified,
the database must be opened in mdde

Serial vs. Keyed Access

The Get command provides serial access to a dataset; for chained aedhss us
Chain command. This leads to some results that seem obvious, but are easily
overlooked. If you specify input with the Get command and sort an IMAGE dataset
by a search field value such as custnum, Suprtool does a serial scan of the entire
dataset. Idoes not read down the chains for each custnum value. Therefore, if the
resulting sort file contains entries with identical sort values, they are sorted in the
order they were found in the serial scan, not in the order they had on the chains. It is
good pactice to ensure that implicitly sorted paths can also be explicitly sorted,
without benefit of the IMAGE chains. If you specify date as a sort field, don't
overlook the possibility of two entries with the same custnum and date values. Do
they have an imjed order, perhaps by traitygpe?

When to Use Suprtool with IMAGE

Suprtool is a solution for those programs that serially read and select data from large
IMAGE datasets. Suprtool performs best wigen are selecting less than 50% of the
entries from the dataset (also seeSpeed DemorJser Manual). To replace a

serial scan of a dataset, use the following steps:

1. Use the Get and If commands of Suprtool to scan and select your
entries.

Optionally, sot the records with Suprtool.
Use the Output command to put the selected records in an MPE file.

Change the application program to read the MPE file instead of the
IMAGE dataset. Each record in the file has exactly the same layout as a
record from thelataset.

Suppose that your program scans tfealbs dataset to produce a report of ahtbs
records with a salettal greater than $10,000.00. Currently, your program looks like
this:

10- read - and- report section.
perform 10 - 10- get - d- sales
if not end - of - d- sales then

ifdsa -sales -total >10000 then
perform 20 -report -d- sales
thru20 -report -d-sales - exit.

goto10 -read -and-report - exit.

10- 10- get - d- sales.
*Use DBGET to read a d - sales record into buf fer -d- sales.*

10-read - and- report - exit. exit.

Assuming that only a small percentage of treates dataset have a satetl
greater than $10,000.00, you would replace this scan with the following:
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:run suprtool.pub.robelle

>base store,5 {open for read access}
>getd - sales {scan the dsales dataset}
>if sales - tot > 1000000 {note implied decimal}
>output dsales {output to an MPE file}
>exit

You would modify your appdiation program to read the dsales MPE file:

10- read - and- report section.
read sales - file into buffer - d- sales at end
move true to end - of - sales - flag.
if not end - of - sales then

perform 20 -report -d- sales
thru20 -report -d-sales - exit.

10- read - and- report. exit.

TurboIMAGE Compatibility

Suprtool is compatible with TurboIMAGE and TurbolMAGE/XL. Suprtool
automatically adjusts for a Turbo database; you do not need different vakions
Suprtool for different versions of IMAGE. Suprtool handles all of the limits
introduced with TurbolIMAGE.

Locking of IMAGE Datasets

Suprtool calls DBDELETE, DBPUT, and DBWATE for the Delete, Put, and
Update commands. If the database is not open in fBatenode4, Suprtool must
lock the dataset when adding or deleting dataset records. The locking strategy is
determined by the value of Set Lock.

Locking for the Entire Task

Specifying Set Lock 0 forces Suprtool to lock either the Put and Delete datasets or
the Update dataset for the entire task. The lock is done after the Xeq command.
Suprtool uses a lock descriptor and one call to DBLOCK to lock tweetstin the

same database. If both a Delete and a Put were specified to different databases,
Suprtool locks them both, first the input dataset in one database, and then the output
dataset in the second base. After the task finishes, the Put and Delsttsdatzhe
Update dataset are unlocked.

Set Lock 0 provides the best performance, but other users cannot change the
database during the entire Suprtool task. The reason for improved performance is
twofold:

1. The database only needs to be locked once.

2. If Suprtool is reading the database with DBGET, it does not have to
reget records and ensure that they have not changed with each lock.

Locking for Each Transaction

Set Lock 1 (the default), causes Suprtool to lock and unlockhdrevery

DBDELETE, DBPUT, and DBUPDATE transaction. This provides the least
contention with other users of the database, but may not be the best choice for large
overnight runs where exclusive access to the database is available.
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Locking Once in a While

Any other value of Set Lock causes Suprtool to lock and unlock the datasets every
transactions, wheneis the value of Set Lock. A transaction is either a DBDELETE,
DBPUT, or DBUPDATE-- it is not the number of input records read. After the Xeq
command, Bprtool does not lock the datasets until the first DBDELETE, DBPUT,
or DBUPDATE. After unlocking the datasets, Suprtool does not do another lock
until a further DBDELETE, DBPUT, or DBUPDATE.

Record Changed Before It Could Be Deleted

If you are deleting or updating records when Set Lock is not zero, it is possible that a
record will be modified, removed, or a different record added in its place while
Suprtool has the database unlocked. Suprtool checkigaby retrieving the

database record once the database is locked and checking it against the original
record read. If any changes have occurred, Suprtool reports an error. If Set Ignore is
Off, Suprtool stops the current task when the error occugetlfgnore is On,

Suprtool displays the records that were changed (with Set Dumponerror On) and
continues processing.

Control-Y with Locks and Dbedit Locking

If you type ControlY during a Put, Delete, or Update, the dataset locks arstill
effect. Do NOT walk away from your terminal without answering YES or NO to the
"stop"” question. The Edit command uses its own locking strategy. For complete
details on database locking with Dbedit, see the Dbedit manual.

Database Maintenance (Delete, Put)

The Delete and If commands of Suprtool give you a powerful facility for archiving
data without writing COBOL programs. Be carefuien using the Delete and Put
commands. It is better to break up a Suprtool "run" into multiple passes in order to
make the job more fagafe. For example, we might like to archive all of the 2000
transaction records to a disc file and have them delebedtfie database. The
obvious way to achieve this is

:run suprtool.pub.robelle
>base actrec.data
>get artrans

>if trans - date>=000101 and trans - date<=001231
>delete

>sort trans - date; sort cust - number

>output archives

>exit

What happens if this "run" @borted part way through? You must :Restore your
database and do a recovery. Any aborts will leave the database partially deleted.

If we break up this operation into two parts, archive first and delete later, we can
easily restart the job in the case ofadnort.

First, we read and sort the data into the archive file:
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:run suprtool.pub.robelle

>base actrec.data

>get artrans

>if trans - date>=000101 and trans - date<=001231
>sort trans - date; sort cust - number

>output archives

>xeq

Second, we read and delete théries. This method takes slightly longer, but it can
alwaysbe restarted:

>get artrans
>if trans
>delete
>output $null
>exit

- date>=000101 and trans - date<=001231

Warning: there is a window of vulnerability heraf any qualified records are

deleted or aded by other jobs or sessions, the Delete pass may not delete the same

records as written to the file in the first pass. In many applications, you might be able
to use the extract file from the first pass to load a table in the second pass, then use

Chainor If $lookup to delete the exact same records.

B-trees

HP has provided a generic search and partial key retrieval feature to IMAGE/SQL by
attaching Btrees to a master dataset key item. This feature is available iongecdi
IMAGE/SQL C.07.03 and later. To determine the version number of IMAGE, run
Query (:Run Query.Pub.Sys) and enter the Version command.

run query.pub.sys
>version

Similarly, you can also run Dbutil.Pub.Sys, type Help, and look for the Addindex
command

B-trees are built only on the key item of a manual or automatic master dataset.
However, if the path into a given detail dataset has an attackreg B/ou can
implicitly take advantage of the-Bee by using a partiddey lookup on the
associated detai

Suprtool can take advantage of thesed®s via the Chain command. Suprtool also
shows any Brees that it can utilize through the Form command.

Master Dataset Expansion (MDX)

In newer version of IMAGE/SQLmnaster datasets can expand while records are
being put into the database. This new capability is similar to the Detail Dataset
Expansion (DDX), which was made available with MPE/iX 5.0.

Details on a dataset with MDX enabled are documented in the Form Gamma

Jumbo Datasets and Large Datasets

On newer versions of MPE/iX, IMAGE/SQL supports Jumbo datasets, which can
store data in one or more MPE files. By spanning files, you can haresthran 4Gb
of data in a single dataset.

In versions of Image prior to version C.07.14 the maximum size of a Jumbo dataset
is 40Gb.

Suprtool Issues and Solutions

Suprtool 5.9 for MPEY 63



The maximum size of a Jumbo dataset was increased to 80Gb in IMAGE version
C.07.14 and later.

In the C.09.02 version of Ing& and laterthe limitation is now based on 2 billion
entries.

Limitations

Due to file system limitations, Suprtool can extract and sort more than 4Gb of data
only on MPE/iX 6.5 and higher. In prior versions of MPESXprtool is limited to
4Gb. Due to limitations in MPE/iX Suprtool cannot open a remote Jumbo dataset.

Large File DataSets

Large File DataSets or LFDS are Image datasets that are single files which can be
greater than 4f& Due to issues with the implementation ldfFDS, Suprtool dog not
support them specifically, nor does it refuse to read them. We do not recomment
using Large File DataSets nore will we support them.

Notes

If Set Stat is On and Set Prefetch is gredtentzero, then each time a file in a
jumbo dataset is closed, you receive a prefetch summary for each file. This could
appear in the middle of a >List, if you are listing to $stdlist.

Suprtool and KSAM Files

Suprtool reads and writes batbmpatibility mode and native mode KSAM files.
One exception is variablength records, which Suprtool cannot handle. Use the
Input command to read from a KSAM file. Use the Erase or Append option of the
Output command to write selected input recordsK&AM file. When writing to a
KSAM file, the input source can be an IMAGE dataset, a KSAM file, or an MPE
file. You must build the KSAM file first as Suprtool, unlike FCOPY, cannot create
new KSAM files.

Suprtool uses different methods for accessing cadbifigt-mode KSAM files
versus native mode KSAM files. In our discussion of KSAM files, we designate
compatibilitymode KSAM files by KSAM/V and native mode KSAM files by
KSAM/XL.

Locking Output KSAM Files

Access to KSAM files is controlled with :File commands. After opening an output
KSAM file, Suprtool checks to see what access was granted. If the KSAM file has
share and lock access, Suprtool must lock the output file whenevetei ani output
record. This provides the least contention with other users, but it slows down
Suprtool (one lock per write).

Locking Input KSAM Files

By default, Suprtool opens Input KSAM (/V and /XL) files with leakcess for
application reasons. We asseithat application programs will likely want to write to
KSAM files, and in order to write to any KSAM file the file must be opened with
locking.
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To override this default you can specify thelock option on a file command:

>:file ksamin;nolock
>input ksa  min
>output mycopy
>xeq

Compatibility Mode KSAM/V Files

Suprtool uses highpeed NOBUF/MR access to quickly read input KSAM/V files.
Suprtool is typically five times faster than FCOPY when reading KSAM/V files.
Suprtool writes outputecords to KSAM/V files one record at a time. This ensures
that the KSAM/V key information is updated correctly. Suprtool runs at the same
speed as FCOPY when writing to KSAM/V files.

Suprtool must always have Shared, Lock, and Read access to all KSAV fi
Suprtool briefly locks the KSAM/V file to check the physical EOF. If the EOF is
wrong, Suprtool reopens the file with Locking and Inout access, in order to update
the physical EOF. After checking and updating the physical EOF, Suprtool unlocks
the KSAM/V file and leaves it unlocked while reading the file.

You should be aware of the following:

1. A user program that opens the KSAM/V file without Locking fails if
Suprtool has the file open. You should specify Locking on all KSAM/V
opens, even if you do nptan to lock the file.

2. A user program that opens the KSAM/V file with exclusive access will
fail if Suprtool has the file open.

3. Suprtool cannot read KSAM/V files that user programs have open with
exclusive access.

Suprtool ignores the KSAM/V key file; ieads the data filenly. If a data record has
a binary-1 in the first two bytes, Suprtool ignores the record. Your user programs
mustguarantee that a binary does not appear in the first two bytes of any record,
except those that have actually beeretsl. If you wish to read the deleted records,
use Set Recover On.

Reorganizing KSAM/V Files

Suprtool can be used to reorganize an existing KSAM/V file. Assuming that you
have a KSAM/V file with a 1@yte key starting on theitld byte, the following

Suprtool commands sort the file along the primary key, remove any deleted records,
and leave the KSAM/V file in an optimal state. Warning: OUTPUT =INRidinot

be restarted if it is aborted.

:run suprtool.pub.robelle
>in ksamdata

>key 3,10,byte

>output =input

>exit

The above Suprtool run is dangerous because it cannot be restarted if it is aborted for
any reason. The following Suprtool run can be restarted, even if the run is aborted.
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:purge tempfile

:run suprtool.pub.robelle
>in ksa mdata

>out tempfile

>xeq

>in tempfile

>key 3,10,byte

>output ksamdata,erase
>exit

KSAM/XL Files

Starting with MPE/iX 4.0, HP provided a new mechanism for tools like Suprtool to
access KSAM/XL files. This mechanism allo®aprtool to work the same for either
KSAM/V or KSAM/XL files. Some of the advantages are:

1. Suprtool is fifteen times faster than tools like FCOPY when reading a
KSAM/XL file.

Suprtool reads the input file in chronological order.

Set Recover On works f®¢SAM/XL. Note that if you build the

KSAM/XL file with the reuse option, the space from your deleted

records may be reused. In this case, Suprtool may not be able to recover
your records.

Suprtool will revert to slower method of reading KSAM/XL files ifugiselection
criteria, in other words an if command.

Loading KSAM/XL Files

If you are writing records to a KSAM/XL file, you can dramatically improve the

speed of Suprtool by writing to a temporary KSAM/XL file and saving tha end

of the task. Temporary files are not attached to the MPE/iX transaction manager,
which results in faster writes. If the system fails while Suprtool is writing records to
the temporary KSAM/XL file, the temporary file is lost. You want to enshia you

can safely restart the task if the system fails (e.g., you don't want to copy records to a
temporary KSAM/XL file as you delete them from a dataset).

:build myksam;temp;rec= - 128,1,f,ascii;disc=40000;&
. ksamxl;key=(b,1,10,dup)

:run suprtool.pub.r obelle

>input file.data

>output myksam,temp,erase

>Xxeq

>exit

:save myksam

How Do | Convert CM Ksam to NM KSAM?

Suprtool can't create a new NM KSAM file for you, but you can create the new NM
file first using the MPE BUILD coimand (or some other method, see below), then
use Suprtool to copy the records from the old file to the new file.

But Suprtool should definitely be able to copy the data *much* faster than MPE's
FCOPY utility could.

The trick, of course, is getting a né&tv KSAM file built correctly first. You could
use a complicated BUILD command or you could do this:
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‘file n=newfile; disc=
:fcopy from=oldfile; to=(*n); subset=0,1

That will create a new NM KSAM file called NEWFILE with the FLIMIT equal to
the FLIMIT of your current CM file, and with all the keys set up correctly, but will
copy only a single record into it. Then use Suprtool:
:suprtool

>in oldfile

>out newfile, erase

>xeq

Finally, if it's a big KSAM file you may wish to create it as temporary,fitetn
SAVE it after you're done, to squeeze even more speed out of the process:
‘file n=newfile; disc=; temp << -- Note the temp designation

:fcopy from=oldfile; to=(*n); subset=0,1

:suprtool

>in oldfile

>out newfile, erase

>exit

:save newfile

Reuse option and KSAM/XL Files

The Reuse option forces deleted record space to be reused in KSAM files. In order to
take advantage of the Reuse option in KSAM/XL files you must specify this option
with a file command.

>input file.data

>filem  yksam;reuse
>output myksam,append
>exit

Suprtool and MPE Files

Suprtool reads MPE files as easily as IMAGE datasets, with the single exception of
variablelength records, which Suprtool cannot handle. Instead of using the Get or
Chaincommand to specify your input source, use the Input command to read from
an MPE file. The default output file is an MPE disc file named "OUTPUT", but you
can control the name and format of that file with the Output command and the MPE
:File command.

Buffered and NOBUF File Access

You can control the way Suprtool accesses MPE files through the use of :File
commands. Normally, Suprtool tries to read and write MPE files with NOBUF and
multirecord access. To force Supittmread ondlockat a time, you would use:

>:file file.input;nomr
>input file.input
>output file.output
>Xeq

To force Suprtool to write orl@lockat a time, you would use:
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>input file.input

>:file file.output;nomr
>output file.output
>Xeq

If your files have large block sizes or Suprtool seems to read the file incorrectly, you
may want to force Suprtool to read or write one record at a time (this is what FCOPY
does). To force Suprtool to read aeeordat a time, you would use:

>:file file.input;nomr;buf
>input file.input

>output file.output

>xeq

To force Suprtool to write onecordat a time, you would use:

>input file.input

>:file file.output;nomr;buf
>output file.output

>Xeq

Message Files

Message files alwaysave variabldength records. As such, they are not accepted by
Suprtool. Nor can Suprtool write them. On some releases of MPE, even opening a
message file with APPEND access in Suprtool (e.g., Output msgfile, APPEND),
erases the message file and may make system run strangely.

Circular Files

Due to limitations in MPE, Suprtool can read circular files only one record at a time.
Suprtool automatically detects circular input files and adjusts itself accordingly.

Suprtool cannot writeut to a circular file with the append option. You will need to
copy the circular file to a flat file and then append to the flat file, then write back to a
new circular file.

RIO Files

Suprtool does copy and sort RIO files, but normallgr&ol reads deleted RIO
records. Use a :File command to force Suprtool to ignore deleted records. The Input
command prints a warning about deleted records when it opens an RIO file.

You can force Suprtool to read an RIO file as FCOPY does. If you uselliheing
:File command on the input RIO file, all deleted records are ignored:

>:file inrio;buf;nomr
>input inrio

Suprtool must use buffered disc I/O when writing to an RIO file. This is much
slower than the standard Suprtool NOBUF/MR disc I/O, butthésonly reliable
way to produce an RIO file. A warning is printed in this case:

[ Warning: Writing to RIO files is slow |

When the output file is an RIO file, Suprtool must open the output file with
NOBUF/MR access. This causes duplicate file errors if eiththe following :File
commands are in effect for the output file:
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ile outfile;save
file outfile;temp

You do not need to specify Save, since that is Suprtool's default. To create a
temporary output RIO file, use the TEMP output option:

>:file outfile; rio
>output outfile,temp

Temporary Files

Suprtool reads and writes temporary files. No special processing must be done if the
input file is temporary; just specify the file name in the Input command. By default,
Suprtool saves the Quit file. You must use the TEMP option of the Output

command to save the file as a temporary file. The following sequence of Suprtool
commands causes TEMPFILE to be left as temporary:

:run suprtool.pub.robelle
>in permfile

>out tempfile,temp

>exit

If TEMPFILE already existed as a temporary file, Suprtool would prompt you to
purge the old temporary file. It you do not want to purge the old temporary file,
Suprtool prompts you for a new name for the temporary file in exactly the same
manner as for permant files.

Lockwords

If you do not specify a lockword as part of the file name, MPE prompts for the
lockword when Suprtool attempts to open the file. Because Suprtmilsometimes
open the input or output file more than once, you may be prompted multiple times
for the lockword. To avoid this prompt we recommend that you specify any
lockwords as part of the file name.

:run suprtool.pub.robelle
>input infile/lockword
>output outfile/lockword
>Xeq

This is especially important when using the erase or append option to write to a
KSAM/V or KSAM/XL file with a lockword. In this case Suprtool must open the file
more than once (the number of fopens vary). To avoid being prdmmpikiple

times for the lockword, specify it as part of the output file name:

:run suprtool.pub.robelle

>input infile

>output outfile/lockword.group,erase
>Xxeq

Copying User Labels

Suprtool copies all the user labels of the input filtheooutput file, unless you have
Set Userlabels Off. The copying of user labels is done even if the output option is
,DATA or ,ASCII. If you extract fields from a setfescribing (SD) file that has user
labels and don't use Output,LINK or Output, QUERe tutput file still contains all
the user labels of the SD file. The filecode of the output file is not SD, however.

In many instances, the user labels in a file do not interfere with the processing of the
file. However, some MPE tools need specific opditmwork with files with user
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labels. For example, FCOPY needs the Nouserlabels option when you are copying
from a file with user labels to an existing file without them.

SDUnix Utility

SDUnix is an MPE program that takes s##scribing file information and writes it
out to an MPE flat file. This flat file can then be transferred telbPtogether with
the data file so that Suprtool/UX can reference thedsstribing information about
the fields.

To copy the SD file to the HBX machine, it must have an .sd extension and be in
the same directory as the data file. For example, if the data filename is
/usr/local/data/datafile, the SD file must have the name /usr/local/data /datafile.sd.

The SD file is written out to the same domain (permanent or temporary) as the input
file. The SD file contains only one record with the necessary length to store all of the
label information.

SDUnix Parameters
All SDUnix parameters are specified via Infatring. There are three parameters:
inputfile sdfile LF | NOLF

The first parameter is the name of an MPE-deHcribing file. The second parameter
is the name of the .sd file that SDUnix created.

LF vs. NOLF

Use the third parameter to specify lier the data file has LF (line feed) as the

record separator, or whether the file does not use a file separator. If you use FTP to
copy the data file to your HBX machine, you should specify the NOLF option and
be sure to use a binary mode transferolf gre using DSCOPY (with its default
options) to copy the data file, you should specify the LF option.

Examples

The following section contains examples of creating an SD file on MPE, converting
the SD information, and finally copying the two files tokiRUX machine.

First create an SD file with:

:run suprtool.pub.robelle
>base store,5
Database password [;]?

>getd - inventory
>out dinv,link
>exit

Now you can convert the label information to an .sd file using the SDUnix utility.
Note that the data file ihe first file passed in the info string.

Specify LF if you are using DSCOPY.

| :run sdunix.pub.robelle;info="dinv dinvsd If*

Now you can use DSCOPY to copy the files to the¥machine.
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:dscopy dinv to store.dinv :dopey[data:password]
:dscopy dinvsd to store.dinv.sd:dopey[data:password]

Specify NOLF if you are using FTP.

| :run sdunix.pub.robelle;info="dinv dinvsd nolf"

Use FTP to copy the files to the HIX machine.

:ftp dopey

ftp> binary

ftp> exitonerror

ftp> put dinv /users/data/store.dinv
ftp> put d
ftp> quit

invsd /users/data/store.dinv.sd

Now you can use Suprtool/UX to read the SD file.

Entry Length: 110 Blocking: 1
>out dinvfile
>xeq

$ suprtool

>input store.dinv

>form

File: store.dinv  (SD Version B.00.00) No line feeds
Entry: Offset
BIN- NO 11 1
LAST- SHIP- DATE 12 3
ON HAND QTY 2 7
PRODUCTNO z8 11
SUPPLIER- NO Z8 19
UNIT- COST P8 27
ITEM- DESC1 X20 31
ITEM- DESC2 X20 51

ITEM- DESC3 X20 71
ITEM- DESC4 X20 91

Link vs. Query

SDUnix and Suprtool/UX can recognize files created with the ,Query option and
from Query. However, they cannot recognize compound item details or any Item
attributes, such as Decimal or Date type.

Suprtool and Self-Describing Files

A problem with data files is that there is no field information. -8ecribing files
solve this problem by providing field information about the file. Suprtool reads and
writes SD files; Suprlink requits SD files as input and creates an SD file as output.

Create an SD File from a Dataset

You request an SD file using the Link option of the Output command. If you extract
fields from the dataset, only the extracted fields appear in the SD file.

>getd -sale s
>output salefile,link
>Xxeq

{input from a dataset}
{salefile has all of the fields from-gales}

Create an SD File from a Data File

You must Define and Extract thesliils you want to have in the SD file. Use the Link
option of the Output command to create the file as adeafribing file. Although
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Suprtool itself allows longer field names, SD files only store the first 16 characters of
a field name.

>input sales.data

>define cust - no,1,6,byte

>define invoice - date,7,6,integer
>define sales - qty,13,4,packed

{input from a data file}

>extract cust -no,invoice - date,sales - qty
>output salefile,link {salefile has all of the extracted fields}
>xeq

SD Files as Input

When you specify an SD file as input to Suprtool, all the field information becomes
available. You can select, extract, and total fields without the Define command.

>input salefile {self-describing file}

>form {display the fields in the file}
>if sales - total > 10000 {select based on a field}
>extract cust - account {only extract a few fields}
>extract sales - qty

>extract sales - tax

>extract sales - tota |

>total sales - total {total a field from the file}
>output newfile,link {create a new SD file}

>xeq

Listing SD Files

Suprtool normally lists data files in an Octal/Char format. When listing an SD file,
Suprtool producga formatted listing with field names and field values converted
into ASCII:

>input salefile {self-describing file}
>list {produce a formatted listing}
>xeq

Decimal Places and Date Formats

You use the Item command to identify items with an implied number of decimal
places or a date format. If you create a-delcribing file, this information is

retained. When you input such a fitdl Suprtool commands are automatically

informed about the decimal places and date formats. The Form command shows
these extra attributes as comments at the end of each field description. For example,

>base store.demo.robelle,5,READER
>item deliv - date ,dat e ,yyyymmdd
>item purch - date ,date ,yyyymmdd
>jtem sales - tax ,decimal,2

>jtem sales - total,decimal,2

>get d - sales

>output newfile,link

>xeq

>form newfile

{creates SD file with item attributes}

{shows decimapts. and dates}

Restrictions of SD Files

So far in this section, we have shown how to createdgslfribing files using the
Link option of the Output command. The Link option produces a special form of
seltdescribing file. Noall software can read this form of sdkscribing file. You
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can use the Query option to create anstide selfdescribing file. The Query option
has the following restrictions.

Seltdescribing files were originally created by HP in MPE so that fiteddche fed

into HPWORD and HP graphics packages. One problem with HP's definition was
that no provision was made for compound fields (e.g., 10J2). When Suprtool creates
an SD file with compound fields via the Query option, it uses a speciatygegta

When you input such a file to Suprtool, all compound fields are treated as byte
arrays. Suprtool correctly copies and extracts these fields, but you can not select with
them. The Query option is not capable of retaining information about decimal places
or dae formats.

Creating KSAM SD Files

You can use Suprtool to create a siEcribing KSAM file. There are three steps to
complete:

1. Compute the number of labels (used in the KSANL or MPE/iX
build command). The number is the truncated value of this calculation:
labels = ((#fields + 7) / 8) + 11

2. Build your KSAM/V file with KSAMUTIL and specify Labels=<the
number computed above>. For KSAM/XL, use the Build command
with the usedbel keywordULABEL=x (wherex is the number
computed above).

3. Use Output xxx,Link,Erase to have the-8@ormation written to the
file labels.

The most difficult part is computing the number of labels. You might want to use the
Extract command to ensuteat you know exactly how many fields will be in the
output file. For example, we extract eight fields:

labels=((8+7)/8) + 11
=12

MPE V:
:run ksamutil.pub.sys
>build file2;rec= - 80,16,f,ascii;keyfile=file2k; &
key=i,6,2,,duplicate;labe Is=12
>exit
MPE/iX:
| :build file2;rec= - 80,16,f,ascii;key=(i,6,2,dup);ksamxl;ulabel=12

Fill the KSAM file:

Suprtool Issues and Solutions Suprtool 5.9 for MPEY 73



:run suprtool.pub.robelle

>pase sales

>get d - sales {input from a dataset

>extract cust - account {but, wee xt ract all fielfds explic
>extract deliv - date {é know exactly how [many fi el
>extract product - no

>extract product - price

>extract purch - date

>extract sales - qty

>extract sales - tax

>extract sales - total

>output file 2,erase,link {must have both Erase and Link}

>exit

Like regular SD files, when you specify a KSAM SD file as input to Suprtoal, all
field information becomes available. The Form command shows the structure of a
KSAM SD file.

HowMessy Loadfile

HowMessy produces a selescribing file (called Loadfile) with all of the
information from the HowMessy report. Suprtool is an ideal tool to process the
information in this file. For example, thelfowing Suprtool commands would select
all detail datasets with a load factor greater than 85 percent:

:run suprtool.pub.robelle

>input loadfile

>if  datasettype = "D" and loadfactor > 85.0
>sort database

>sort dataset

>dup none,keys

>list

>xeq

Notes on SD Files

There are two differences between regular Suprtool output files and SD files: the
filecode is not zero and there are user labels. For most applications this does not
make any difference, but some apgtions and tools may reject these files.

When creating an SD file, Suprtool maptyge integer items intotype.
Functionally, the two are equivalent.

Convert an SD File to a Disc File

Once Suprtool has created a file in its Output,Link format, it always treats the file as
an SD file. To convert the file back to a RBD disc file:

:run suprtool.pub.robelle
>in samplesd

>:file flatfile;code=0
>set userlabels off

>out flatfile

>Xeq

Suprtool and Sorting Files

When Suprtool sorts two records that have the same key value, the first record read
by Suprtool is the fitsrecord on the output file. For data files, this means that input
records with the same key values appear in the same order in the output file.
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Suprtool reads only the KSAM/V data file. Records in the data file are organized by
chronological order. If twinput records have the same key value, the one that was
first added to the KSAM/V file is the first one in the output file. To help preserve
sorted order in a KSAM/V file, be sure to specify all of the KSAM/V sort keys as
sort keys to Suprtool.

Fast Sorting

Suprtool/iX uses a set of fast internal routines for sorting. These routines are twice as
fast as the HP sort routines supplied with MPE XL 3.0, and slightly faster than the
HP routines that come with MPE/iX 4.0 an®5

By default, Suprtool/iX attempts to use the internal sort routines. If the internal sort
initialization fails for any reason, Suprtool/iX prints a warning and tries to do the sort
with HP's sort routines. If Native Language Support has been set (either
automatically via the NLDATALANG JCW or explicitly via Set NLS), HP's sort
routines are used.

The only way to tell which set of sort intrinsics are being used is to enable Set Stat
On. The statistics from Robelle's internal sort routines are more detwledtHP's
sort statistics.

Native Language Support

Suprtool determines the native language of an input source as follows:

The Chain and Get commands use the language of the database.
Using Inputfilename=setnamases the langage of the database.

If the input file is a KSAM/XL file, the KSAM/XL language is used.

If the language from any of the previous steps is zero (N80G8),
Suprtool uses the language from Set NLS.

The Key and Define commands support a spéygs CHARACTER. The
CHARACTERtypeis used wherever you would use the BYTE type, but
CHARACTER fields are sorted according to the native language determined by
Suprtool.

A w DN PE

To sort a French data file on the first five characters, you would use:

>input nisfile {file with Roman-8 charactens
>setnls 7 {sort in French}

>key 1,5,character {new character dattype}
>output sortfile

>Xxeq

With Reduced Disc Space

If your system is almost out of disc space, you may find that Suprtool operations are
being stopped because the "Sort Library" cannot build its scratch file, Sortscr. A
common method of overcoming this aris to use the Numrecs command.

By default, Suprtool assumes that the OUTPUT file and the Sortscr file must be able
to containeveryinput record. Even though you are reading a dataset of one million
records, you maknowthat only 1,000 records will bselected. If you dootuse the
Numrecs command, Suprtool builds an output file with one million records and the
sort builds a scratch file with one million records.
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If your dataset was called ARTRANS, the following Suprtool commands would be
used to readsort, and select a small subset of the input records, preventing the out
of-disc space error:

:run suprtool.pub.robelle
>base actrec.data

>get artrans

>numrecs 1000

>if trans - date>=000101 and trans - date<=000131
>sort trans - date ;sort cust - number

>output a rchives

>exit

Suprtool and Tape Files

You must use a :File command to specify an input or output file to tape. Suprtool
reads or writes onlgnefile to an unlabeled tape. Suprtool writes two-erfiidile

marks on an Output tape to guarantieat any other software can find the -efidile
correctly.

If you plan to select more than 10,000 records from a tape file, be certain to specify
the maximum number of records to select in the Numrecs command. The Numrecs
commands not necessary if you are outputting to an existing file with the append
and erase options of the output command.

There is an outstanding bug in MPE that can cause Suprtool to lose records from an
Input tape file. This only happens where there aregldotidbcks on the tape that are
notthe last block of the tape. Suprtool cannot detect this situation, but the
workaround is to specify NOMR on the input :File command for the tape. For
example:

file intape;dev=tape;rec= - 80,50,f,ascii;nomr

Another recurrig problem with MPE and tape files is etgite length records. We
suggest that when writing to tape, ex@yrte length records be used. These records
take exactly theameamount of space on tape or disc, because MPE always rounds
up the record length to thearest full word boundary. To read data from an IBM
tape where records start on dolgte offsets, use the DEBLOCK option of FCOPY.

Suprtool can not read or write EBCDIC tapes; use FCOPY instead.

Labelled Tapes

Specifying DEV=TAPE on a :File command causes MPE and Suprtool to create a
tape that has one file. If you need to have multiple files on one tape or if your file
takes more than one regbu must use labeled tapes.

To use a labeled tape requires a different kind of :File command. A typical :File
command might be:

file 0;dev=tape;label="VOL1",, next

The string "VOL1" is the name of this volume of tapes. This name appears on the
consoleNote that it is possible to specify volume names in lowercase letters. Never
do this, as it becomes extremely confusing when working with the console.

Use the "NEXT" keyword when writing the first file to the tape. Be careful with the
"NEXT" keyword, becase you can overwrite an existing labeled tape, even though
it has not expired.
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Use the "ADDF" keyword to add more files to the tape. This tells MPE to add each
file to the end of the tape volume. Use the file name "*0O" with the Suprtool Output
command.

You do not need to specify a record size or blocking factor on the File command.
When the file is read back, most of the file attributes will be remembered. One
exception to this is file code. Files read from a labeled tape always have a file code
of 0, unles you use a :File command to specify a specific file code.

Multiple Files

Do the following to store four files to a labeled tape:

:run suprtool.pub.robelle
>:file o;dev=tape;label="VOL1",,,next

>in a;out *o;x {first file on the volume}
>:file o;dev=tape;label="VOL1",,,addf
>in b;out *o;x {subsequent files are added to the end}

>in c;out *o;x
>in d;out *o;x

If all of these files are purged and you want to restore the file "D", you would do the
following:

:f ile i;dev=tape;label="VOL1",,,4
:run suprtool.pub.robelle
>in *i;out d;x

The "4" on the :File command instructs the file system to restore the fourth file on
the tape. If you forget the contents of a labeled tape, make FCOPY read it as if it
were unlabeled

file x;dev=tape;acc=update

:fcopy

from=*x;to=;char {displays the volume and the first file headerg}
from=*x;to=;char;skipeof=+3 {displays the file header for the following file

You will be asked for permission to scratibe label, but MPE does not scratch the
label unless you write to the tape.

Notes

There are two things to remember when working with multiple tapes in a single
volume set. The first tape reel in a volume has the same name as the entire volume
set. Subsagent tapes should have a different name. If you know that the file you
want to read is on the second reel, you can just mount the second reel.

File User Labels

When copying a file to a labeled tape, Suprtool attempts to copy any MPE user
labels. Because of restrictions of labeled tapes, the user labels cannot be longer than
the record length of the file. In most cases, Suprtool truncates user labels as they are
copied to or from a labeled tape. When this happens Suprtool prints a warning:

Label length truncated to 80 characters

If the files you are reading from the tape do not have any user labels, and Suprtool is
having difficulty reading the file, you can try this:

>Set Userlabels Off
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Suprtool and Remote File Access

The Base command allows you to specifyatermame, other than the logon

system. This permits easy access to databases on remote computers. :File commands
can be used to specify inpute from remote computers and to specify output files

to remote computers.

Suprtool attempts to handle duplicate file errors on a remote computer in the same
manner as for a local computer. If you arelioe, you can rename the file as a file

on the remoteomputer. In batch, a duplicate file on a remote computer results in the
Outputnn file being built on the remote computer.

Due to bugs in MPE, Suprtool cannot always rename files on a remote computer. We
suggest that output files on remote computers lbggoubefore you enter the Exit or
Xeq command.

Network Services (NS)

NS/3000 (Network Services for the HP e3000) is the replacement for DS over
LAN/3000. Suprtool reads and writes files using NS(B0rhe Base, Input, and
Output commands do not allow thede specificatioto be entered as part of the file
name. Use File commands to specify remote databases and files. For example,

:dsline mrp.go.hp

:remote hello user.account,group
file store=store:mrp.go.hp
:run suprtool.pub.robelle

>base store

>get m - customer

>output mcust

>Xeq

See Base Command [BA]Jon pagel30for a dscussion of remote database access.

Suprtool and MPE/iX

Suprtool is available in native mode. This section provides details for calling the
Suprtool2 interface in native mad&ee the next section for ideas on how to combine
MPE/iX programming features with Suprtool.

Calling Suprtool in Native Mode

The Suprtool2 interface is available in native mddke the compatibility mode
version of the Suprtool2 interface, you require PH capability in order to use the
Suprtool2 interface in native mode. The natinede object code for the interface
resides in ST2XL.Pub.Robelle.

The interface is installed in Xfiles. The following commands demonstrate how to
compile and link your program to use the nativede Suprtool interface.

:cob85xI example.source
:link from=%oldpass;to=example.pub;cap=ph
:run example.pub;xI="st2xl.pub.robelle’

User XL Files

You can addhe nativemode Suprtool2 interface to your own XL file. For example,
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Jlinkedit

- XI xl.pub

- copyx| from=st2x|.pub.robelle;module=suprtool.asm
- exit

:run example.pub;xI="x|.pub’

When Errors Occur

On MPE V, if you have not installed the Suprtool2 interface, see an error
message such as:

‘run testprog
UNRESOLVED PROGEXTERNAL SUPRTOOL2
UNABLE TO LOAD PROGRAM TO BE RUN. (CIERR 625)

If you forget to specify the XL file on MPE/iX, you get a similar error message.

Sorting with Suprtool/iX

The native mode HP sort routines do not sort files with records greater than 4096
bytes. Suprtool/iX uses these native mode HP sort routines with NLS or with Set
Sortfast Off. In all other cases, Suprtool/iX uses its oetrosort routines that have
no limit on the record size.

If you attempt to sort records greater than 4096 bytes with Suprtool/iX calling the
HP Sort, you get the following error message:

Error: Sort record size is greater than 4096 bytes

The native mode HP Sort intrinsics are not able to sort

records greater than 4096 bytes in length. If you want

to sort records greater than 4096 bytes, use the

compatibility mode version of Suprtool. To improve speed

we recommend using the Object Code Translator on the CM
version of Suprtool:

:hello mgr.robelle,pub
:octcomp suprcm,suproct
:run suproct.pub.robelle

We consider this problem a bug in HP's native mode sort intrinsics, one unlikely to
be fixed. The solution is to use the Object Code Translatsiboneof Suprtool to
sort files with records greater than 4096 bytes.

Suprtool and CI Variable Substitution

Suprtool is able to substitute any Cl (command interpreter) variables fropstalm
any command line source, whether via interactive commands, a usefile, or batch
input. In order to use this feature, first enter the following Set command:

set varsub on

Variable substitution is not enabled, by default, for backward compatibility.

Example

Because Suprtool is now capable of Cl variable substitution, you no longer need to
echo commands out to a file and subsequently use the newly created file.

The following example varies the sort order of an extract using a Cl variable called
"order."
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Ise tvar order ‘'desc'
Irun suprtool.pub.robelle
set varsub on

base test

get dline

sortord - num,lorder
output file3y

exit

Batch Requires Indent

The Streams facility (under default setup) replaces any exclamation mark (!) found
in the first column of a jostream. Anytime you want to specify an entire line
through variable substitution, you need to leave a space before the variable is
specified.

Isetvar a 'base mydb;get orders;output file3x;exit'
Irun suprtool.pub.robelle
set varsub on
la {indent this line}

Avoiding Double Resolution

For MPE commands, some variables are resolved twice when passed off to MPE. A
double resolution gives different values if a variable references other variables.

The following example sets vahkes at the Cl level;

MPEXL:setvar a 10
MPEXL:setvar b "l'a"
MPEXL:showvar [ab]
A=10

B=1la

Setting the variables within Suprtool with variable substitution enabled, changes the
value of b.

>{different results from MPE Cl}
>set varsub on

>setvar a 10

>setvar b "lla"

>showvar [ab]

A=10

B=10

Suprtool does one level of variable substitution before the command is passed off to
MPE. If you are setting variables that reference other variables, we recommend you
set them before running Suprtool or temporadisable variable substitution with the
Set Varsub Off command.
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>{same results as MPE ClI}
>set varsub off

>setvar a 10

>setvar b "lla"

>showvar [ab]

A=10

B=1la

>set varsub on

Suprlink and STExport

Suprtool, Suprlink, and STExport each have their owrV&etub command. To do
variable substitution in any of these components, you have to use the Set Varsub On
command in the appropriate component.

Because Suprtool automatically looks in the Suprmgr.Pub.Sys file for any
configuration commands, that is a gqadce to put the Set Varsub On command.
Suprlink and STExport, however, do not use Suprmgr.Pub.Sys and do not have their
own configuration files in which to look. If you run Suprlink and STExport directly
from the command line, you must enable variablkesstution explicitly:

Irun suprlink.pub.robelle
set varsub on

One way to ensure that Suprlink and STExport automatically get variables
substituted is to invoke Suprlink and STExport from the Suprtool command line. In
this way, variable substitution is aelly done by the Suprtool command parser
before it passes the commands to Suprlink and STExport.

For example, suppose the title of the HTML report is stored in a variable named
"title." Pass commands to STExport using Suprtool's Expgrortcommangdynta:

Isetvar title 'Delinquent Accounts'

Irun suprtool.pub.robelle

set varsub on

{execute task to create self - describing file foo}
export input foo

export html table title 'ltitle’

export output ./deling.html

export exit

exit

Note that the following sequee of commands wouldot have worked, where
STExport is invoked from Suprtool using the Export command with no parameters.
Variable substitution would not take place in this case:

Isetvar title 'Delinquent Accounts'

Irun suprtool.pub.robelle

set varsub on

{execute task to create self - describing file foo}
export

input foo

html table title 'ltitle’

output ./deling.html

exit

exit

Suprtool and User Prompting

Suprtool does not contain any featurespi@mmpting of input values, but it does have
support for MPE/iX variables. Instead of input values, you can use MPE/iX to create
a file of Suprtool commands and run Suprtool with this file as input.
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Example

Suppose you have a Suprtool usefile called Suptdsg] which contains the
following:

set varsub on

base store,5,reader

get m - customer

:input credit,"Enter Credit Limit "
if credit - rating >= Icredit
list stan

exit

You can then invoke the command file and subsequent prompting from within
Suprtool with thefollowing command:

| :run suprtool.pub.robelle;parm=4;info="use suprcmd.use"

You can also prompt for variables using the MPE Input command in any command

file and reference them as long as variable substitution is enabled with the command:

set varsub on

Resolving Variables

Suprtool, now has a setting called Set VarsubDebug on which will print out the line
after the variable substitution has occurred. This setting only works if Set Varsub is

on and Set VarsubDebug is on.

setvar outfile &
"IGREEN/SUPRTEST/filename901234567890123456789012345678901234567890123
45678901"

:run suprtool.pub.robelle

SUPRTOOL/iX/Copyright Robelle Solutions Technology Inc. 1981 - 2007.
(Version 5.4 Internal) TUE, OCT 30, 2007, 2:58 PM Type H for he

>set varsub on

>set varsubdebug on

>in filelsd.suprtest

vd:in filelsd.suprtest

>output !outfile,link,temp

vd:output /GREEN/SUPRTEST/filename90123456789012345678901234567890123
vd:2345678901,link,temp

The
t he

(o pge)
n C
— -

ine is cl ear.

>t O
n cC
C ~—+

Suprtool and Personal Computers

You can format filesda be downloaded to your PC for use in spreadsheets or

matted into 74 byte
o |

c hunk

databases with the PRN option of the Output command. Suprtool formats your file as

a PC structure (a comntkelimited file). Not all PC applications support the PRN
format. For more precise data conversicreate a setfescribing file then use

STExport. See the STExport manual for details. You transfer the Suprtool output file

to your PC and then import it into your PC application.
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Downloading to the PC

After you have created a PRN file using Suprtool, you can use FTP or any of the
many terminal emulator programs available to download the file to the PC. This
includes Reflection from Walker Richer & Quinn. Robelle's text editor, Qedit, is able
to executdreflection commands from the HP €3000, helping to automate the process
of downloading.

Decimal Places

Be sure to specify which fields have decimal places when creating the PRN file.
Suprtool reserves extra space for decimal points that appear in theuBRN o
When formatting numeric fields, Suprtool inserts the decimal point at the correct
place. When you import your file into your PC application, numeric fields are
automatically formatted correctly.

Spreadsheets

The following procedure allows you to inde literal headings in your spreadsheet
using only one file, the size and shape of which is computed by STExport. We have
tested this method with MS Excel; it should work with any spreadsheet that supports
the importing of delimited files.

There are twateps. First, build a setfescribing file with Suprtool, then use
STExport to convert it to PRN and add the headings.

1. In Suprtool build a selfescribing file:

>input ...
>define items...
>jtem items...

>extract fields...
>output sdfile,link
>xeq

2. In STExport convert to PRN and add the header line:

$input  sdfile
$heading fieldnames
$output pcdata
$exit

The file Pcdata is a variablength PRN file with both headings and data.

Suprtool and PowerHouse Applications

You can use Suprtool to significantly speed serial extracts using Quiz and QTP from
Cognos. In many cases the changes to existing applications are minor.

Suprtool with Quiz/QTP

Quiz and QTP are paof PowerHouse, a popular fourtfeneration language sold by
Cognos. You can improve the performance of Quiz reports by using Suprtool to
select and sort the records from a dataset, then pass the selected records to Quiz for
final reporting. To do this yoneed some way to tell Quiz about the record structure

of Suprtool's output file. Quiz already has the capacity to do this without making any
changes to the PowerHouse dictionary (QSCHEMA).
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In the following example, Suprtool extracts entries from the Custtdataset, sorts
them, and writes them to the Cmasfile MPE file. These are the records we need for
the Quiz report.

Step 1. Create a Subfile with Quiz

The first step is to use Quiz to extract one entry from the Custmast dataset and write
it to a PowerHose "subfile". Note that you could also use QTP to build the subfile.
This is described shortly.

:purge cmasfile

quiz

>access custmast

>set report limit 1

>set subfile name cmasfile keep size numrecs
>report summary all

>gO

Replace the Numrecs parametethwthe number of records that will be extracted by
the Suprtool run. The default Numrecs is 1 when the report limit is set to 1.

Remove the Keep parameter to create a temporary file instead of a permanent one.
Suprtool can write to temporary files as eaas to permanent files. Temporary files
have the advantage that when multiple batch jobs are running at the same time and
trying to use the same file names, the files won't interfere with each other. Permanent
files, on the other hand, may not have tadimuilt every time. The same permanent
subfile can be used repeatedly, as long as the record structure doesn't change. The
entire first step of running Quiz or QTP to create the subfile may be omitted.

The Set Subfile statement in Quiz creates a PowerHouse subfile. Subfiles are regular
MPE files (or KSAM/XL files, in the case of indexed subfiles) which have user

labels containing their record descriptions, in Cognos' proprietary format. The data
portion d the files is standard, however, and can be read by otheitQognos)

products. It is important to ensure that when you read a subfile with Suprtool, you
define the fields correctly so that Suprtool's view of the data structure exactly
matches the Powerddise description of the records.

Step 2: Output Erase in Suprtool

Once you have created the PowerHouse subfile, use the Erase option of the Output
command in Suprtool to load the file. This overwrites any data in the subfile, but it
does not touch the P@mHouse mindictionary in the user labels:

:run suprtool.pub.robelle
>base actrec

>get custmast;if cred
>output cmasfile,erase
>sort custnum

>exit

- limit>=1000000

Step 3: Report with Quiz

The Cmasfile file contains the sorted records for the Quiz reait. knows the
structure of this file because of the initial Quiz commands that we used to create it.
You can now use Quiz to generate the report:
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:quiz

>access *cmasfile
>report ...

>gO

Using QTP to Create Subfiles

You can also use QTiRstead of Quiz to create the PowerHouse subfile:

:purge cmasfile

qtp

>access custmast

>set input limit 0

>subfile cmasfile size numrecs keep include custmast
>go

There are a number of reasons to use QTP instead of Quiz to create subfiles:

Quiz subfilesalways reflect a record structure based on the lowest level of
redefinition in the dictionary. So if an item is redefined, it appears once for each
redefinition in the dictionary. For example:

Record CUSTOMERS
Item CUSTOMER NUM character si ze 6
Item CUSTOMER- NAME character size 40
redefined by
Item COMPANY- NAME character size 40
end
redefined by
Item FIRST - NAME character size 20
Item SURNAME character size 20
end

The customename field is redefined twice in the dictionary. Although the record
size of the file is only 46 bytes, a Quiz subfile created with

>report summary all

would create a subfile with a record length of 86 bytes as follows:

Item CUSTOMER- NUM character size 6
Item COMPANY- NAME character size 40

Item FIRST - NAME character size 20

Item SURNAME character size 20

A subfile created with QTP, on the other hand, would exactly match the record
structure of the source file. Therefore, it is always safer to use QTP to create the
subfile, as it is more likely to match the structure of Suprtool's output record.

With QTP's Include parameter, it is easy to include either specific fields from the
recordor all of the fields. You can also easily include fields from other datasets. This
is handy when creating a subfile that holds the output from a Suprlink task.

Creating Subfile with Command File

The process of creating a subfile is essentially the saraedtegs of the database

and dataset being used. The only things that change are the subfile and dataset
names. The task can easily be automated using the MPE/iX Makesub command file.
This command file can be executed before running Suprtool, or from within
Suprtool.

Here is the simplest form of the Makesub command file:
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parm subfile, dataset

echo set report limit 1 >usefile

echo access !dataset >>usefile

echo set subfile name !subfile size 10000 >>usefile
echo report summary all >>usefile

echo go >>usefile

echo exit >>ysefile

run quiz.current.cognos; &
info="auto=usefile nolist" >$null

Makesub can be invokedoim within Suprtool, as shown below:

:run suprtool.pub.robelle

>base actrec

>:makesub cmasfile, d - custmast

>get custmast;if cred - limit>=1000000
>output cmasfile,erase

>sort custhum

>exit

The subfile is created from the single statement :makesub from withiBuprtool
task.

The preceding form of the Makesub command file achieves the goal of simplifying
the Suprtool code, but it can still be improved. A better form would incorporate a
few more features for added flexibility. The following version of Makgauvides
these advantages:

1. The capacity of the subfile can be specified.
2. The subfile can be temporary or permanent.

3. The subfile can contain either all the elements of a file, or selected
elements.

QTP is used instead of Quiz so that there are no muigglefinitions of any item.
This helps ensure that the layout of the subfile matches the output record that
Suprtool creates.

parm subfile, dataset, temp_or_not="", flimit=10000
anyparm include=!dataset

if "ltemp_or_not" = "TEMP"
setvar keep " "
set var purgetemp ",temp"
else
setvar keep "keep"
setvar purgetemp " "
endif

file s=!Isubfile,old!temp_or_not
if finfo("*s",0)

purge !subfile !purgetemp
echo Existing subfile has been purged

endif
echo set input limit 0 >usefile
echo access !dataset >>usefile
echo subfile Isubfile size !flimit 'keep &
include linclude >>ysefile
echo go >>usefile
echo exit >>usefile

run gtp.current.cognos;info="auto=usefile nolist">$null
purge usefile,temp
echo Subfile has been created

The newandimproved version of Makesub can be invoked from within Suprtool, as
shown below:
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:run suprtool.pub.robelle

>base actrec

>:makesub cmasfile, d - custmast, TEMP, 5000, &
customer - number, company - name, first

>get custmast;if cred - limit>=1000000

>extract customer - number, company - name, first

>output cmasfile,erase

>sort custhum

>exit

- hame

- hame

Suprtool and PowerHouse Data-Types

One of the recurring themes in the Technical Support calls that we receive involves
identifying datatypes when defining fields in Suprtool. This is particularly true of
PowerHouse sites, because PowerHousesvtbe data through its dictionary
definitions, while Suprtool's vocabulary is based on IMAGE terminology. Because
both products read the same underlying data structures, the problem is only one of
semantics. This section aims to assist the user in dgrdsatlaring data structures

that are passed between Suprtool and PowerHouse processes.

Translation Table of Data-Types

IMAGE Type PowerHouse Type Suprtool Type

UorX Character Byte (Character for NLS)
R Float (nonrlEEE)* Real or Long

E Float (IEEE)* IEEE

K Integer Unsigned Logical

J Integer Signed Integer or Double

P Packed Packed

4 Zoned Display

(* IEEE or NonIEEE depends on whether "float IEEE" or "float NONIEEE" was
declared under System Options in your system dictionary)

Tip 1: Use QSHOW to examine PowerHouse data
structures.

Many users are familiar with Quiz's Show Items command:

>accessd -sales
> show items

INPUT OUTPUT

D- SALES TYPE SCALE SCALE DEC PICTURE

* CUST - ACCOUNT NUM 0 0 O ANAANANA
DELIV- DATE NUM 0 0 0 MAMAAAAA

* PRODUCT- NO NUM 0 0 0 MAmaan
PRODUCGTPRICE NUM 0 0 0 MAMAAAA
PURCHDATE NUM 0 0 0O MAAAAAA
SALES QTY NUM 0 0 0 ~Mama
SALES TAX NUM 0 0 0 MAMAAAA
SALES TOTAL NUM 0 0O 0 MAAAAAA

This listing shows you the attributes and sequence of the fields, but doesn't give any
clues as to their storage format.

QSHOW gives a much more useful listing:
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> show subfile salesub
SUBFILE DICTIONARY Page 1
SUBFILE RECORD REPORT
Subfile: SALESUB
Type: Permanent
Organization: Direct
Format: 7
Record Size: 38 Bytes
Item Type Offset Size Occurs
CUSTF ACCOUNT ZONED UNSIGNED 0 8
DELIV- DATE INTEGER SIGNED 8 4
PRODUCITNO ZONED UNSI GNED 12 8
PRODUCTPRICE INTEGER SIGNED 20 4
PURCHDATE INTEGER SIGNED 24 4
SALES QTY INTEGER SIGNED 28 2
SALES TAX INTEGER SIGNED 30 4
SALES TOTAL INTEGER SIGNED 34 4

Notice that this listing shows the offset of the fields within the record (with the first
field starting at offset 0), the length (size) of the fields, as well as the storage data
type. In most cases, these map directly onto the IMAGE/Suprttetyjzes. (See
Translation Table above.)

For example, the above subfile can be defined in Suprtool as follows:

>define cust
>define deliv
>define product
>define product
>define purch
>define sales
>define sales

- account,1,8,display
- date,9,4,integer
- no,13,8,display
- price,21,4,integer
- date,25,4,integer
- gty,29,2,integer
- tax,31,4,integer

>define sales

- total,35,4,integer

Note that PowerHouse's Zoned Unsigned -digte is equivalent to Suprtool's
Display datatype, and that Suprtool's Define offset starts agHich is one higher
than the offset in the QSHOW listing.

Tip 2: Where is the Data Coming From?

When a PowerHouse subfile contains complete records from an IMAGE dataset, you
can have Suprtool read the record structure directly from the IMAGE Root file:

>base store,1, WRITER
>input salesub = d
>form

- sales

Database: STORE.DEMO.ROBELLE

D- SALES Detail Set5
Entry: Offset
CUSF ACCOUNT Z8 1 (M - CUSTOMER)
DELIV- DATE J2 9
PRODUCTNO Z8 13 (M - PRODUCT)
PRODUCTPRICE J2 21
PURCHDATE J2 25
SALES QTY J1 29
SALES TAX J2 31
SALES TOTAL J2 35

Capacity: 602 (14) Entries: 8 Highwater: 8 Bytes: 38

Of course, if the subfile contains only some of the fields, then you'll need to define
them individually. But you can still use Suprtool's Form command to examine their
storage sucture in the datasets from which they've been extracted.
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Tip 3: Defined Fields' Data-Types

In some cases, subfiles may contain fields that were created within a previous Quiz
task, namely:

1 Defined fields
1 Results of summary functions (Count, Subtotat,.ej

Defined fields will have whatever storage type was specified when they were
created. If storage type "numeric" was specified, PowerHouse will create a Float Size
8 field by default. It is also important to note that if the Define command is not

explicit about the field size, PowerHouse will assume a size based on the requested
number of digits. For example,

define D - PRICE integer*4 = 25

creates a field capable of storing 4 digits (i.e;k&y integer), while
define D - PRICE integer size4 = 25

will guarantee a-byte integer field. When in doubt, use QSHOW to examine the
structure of the subfile.

Tip 4: Fields Created by Summary Operations

Here is a list of datéypes for PowerHouse summary functions written to subfiles:

Data-Type Field
Count Integer size 4
Subtotal Float Size 8
Minimum Float Size 8 for numerics, Character size r
for char fields
Maximum Float Size 8 for numerics, Character size r
for char fields
Average Float size 8 subtotal, Integer size 4 count,
and an Integer size 4 fillef binary zeros.
Percent two Float Size 8 subtotals
Ratio two Float Size 8 subtotals
Syshame Character size 40
Sysdate Phdate integer size 2 or 4 (if century
included)
Systime Integer size 2 (HHMM format)

Suprtool Definitions - QSCHEMA

You can create Suprtool field definitions from the record layout information

provided by PowerHouse. Think of the QSHOW output as a list of records that needs
only to be translated into another form. What you do is send the QSHOW report to a
disc file, and process that file with Quiz, turning it into a list of Define commands for
Suprtool.
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Notes on QSHOW Output

To capture the output of QSHOW, you can run QSHOW and redirect the $stdlist. Or,
you can set a :File command for QSHOLI®Ta disc file:

:build templist;rec= - 80,,f,ascii
file gsholist=templist,old;dev=disc
:run gshow.current.cognos

Once inside QSHOW, you must Set Report Device Printer so that QSHOW uses the
QSHOLIST file. The advantage of using QSHOLIST is that onlyattieal file

report is put in the file, not any of the other information printed by QSHOW (such as
the program banner).

PowerHouse subfiles can be processed in the same way as files defined in the
PowerHouse dictionary (QSCHEMA). There is a QSHOW commalteticahow
Subfile, which works identically to Show File and produces a report with the same
information. Some of the columns are off horizontally, but our Quiz example
program fixes that.

Use the QSHOW command Set Compressed to suppress the page nuchloénieran
heading information in the QSHOW report.

A sample output from QSHOW would look like this:

Subfile: F184A.PC (Permanent)

Format: 3

Record Size: 138 Bytes
Item Type Offset Size  Occurs
PRONUM C HARACTER O 18
INSHP  FLOAT 18 4

REFNUM CHARACTER 22 10

SONUM  CHARACTER 32 10

ARFSC CHARACTER 42 4

TYPNUM INTEGER 46 2

SOES1 CHARACTER 48 3 0
SOES5 CHARACTER 78 30

BILNAM CHARACTER 108 30

First, we define what the QSHOW reports look like in a dictionary:

File Qshow - Subfile
Organization Direct &
Open QSHOLIST

File Qshow - File
Organization Direct &
Open QSHOLIST

Record Qshow - Subfile

Item Fillerl character size 1
Item Name character size 23
Item Type character size 18
Iltem Offset freeform size 10
Item ItemSize freeform size 10
Item Occurs freeform size 18

Record Qshow - File

Item Key character size 6

Item Name character size 35

Iltem Type character size 18
Item Offset freeform size 4

Iltem ItemSize freeform size 5

Item Occurs freeform size 12

Note that we have two definitions, one for the Show Subfile output and ornefor t
Show File output. We use the same names for the columns and adjust the Size to
accommodate the differences in horizontal positioning. Note that Freeform is a
number stored in a character field; Quiz automatically converts it to a number.
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The Quiz Report

It is not essential to use Quiz to do the definition translation; a COBOL program
could be used. The object of the Quiz report is to produce a Suprtool Define
command for each field. The Define command has the following components:

1. The word "define".
2. Thefield name.

3. The position (starting with column 1). The QSHOW report gives an
offset starting at zero, so the position is the offset plus 1.

4. The field size in bytes.
5. The field type, using the Suprtool names.
6. The subcount (Quiz's occurs column).
We have on&uprtool Define command for each line of the QSHOW report.

Remember that we mean to define just the lines that represent field information.
Using the above example of QSHOW output, we do not want to process the first six
lines, because they are headinginfation. For these lines, however, the column
containing the field size does not contain a valid number. We can simply tell Quiz to
select only those records where ItemSize is greater than zero.

We get the field name from the name already provided iddkee dictionary. To get

the field type, we can create a Quiz Define statement which maps the PowerHouse
types into the Suprtool types. Although the PowerHouse type sometimes has a sign
qualifier for numeric fields, in this case it doesn't matter. We neebdck only the

first few characters of the type. We convert a blank in the o@alusnn to a

subcount of one.

;QUIZ - SUPRTOOL Definitions

Access QSHOW- SUBFILE ;or QSHOW - FILE
Select if ItemSize > 0 ;lgnore heading lines
Define Position = Offset + 1

Define SuprType char*8 = &
"integer" if Type[1:8]="INTEGER" else &
"packed" if Type[1:7]="PACKED" else &
"real" if Type[1l:6]="FLOAT" else &
"display" if Type[1:6]="ZONED" else &

"byte"

Define SuprSubcount char*8 = &
"1" if Occurs =0else &
ascii(Occurs)

Report &

tab 1 "DEFINE" Name pic" MM AMAANNANT &
"," Paosition pic """ &

" IltemSize pic """ &

"," SuprType pic "MW &

""" SuprSubcount
set nohead
set page length 1 report spacing 1
set report device disc name SUPRDEFS ;send to disk file

go

The output from the above example would look like this:
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DEFINE PRONUM , 1, 18,byte ,1

DEFINE INSHP , 19, 4,real ,1

DEFINE REFNUM , 23, 10, by te ,1
DEFINE SONUM , 33, 10,byte ,1

DEFINE ARFSC , 43, 4 ,byte ,1

DEFINE TYPNUM , 47, 2 ,integer, 1

DEFINE SOES1 , 49, 30,byte ,1

DEFINE SOES5 , 79, 30,byte ,1

DEFINE BILNAM ,109, 30,byte ,1

This represents a simple use of definition processing from the data dictionary. There
are many other uses for this technique. These are some other examples: to create
recorddefinitions for FORTRAN programs (define variables for each field, and
EQUIVALENCE them to the proper element of a buffer array), for tape file transfers
to other machines (create a new file with all numeric fields converted to type Zoned),
and to creat®C database structure definitions for receiving downloaded data (also
see Format Optionson page233).

Quiz: Generating Suprtool Commands

Suprtool does not have the ability to prompt users for selection criteria. You can
easily create a short Quiz procedure to prompt for values and create a file of Suprtool
commands.

>defineD - PROMPT date format YYMMDD = &
> parm prompt "Enter selection date: "

> report &

> "base BASENAME,5" &

> skip "get SETNAME" &

> skip "if DATEFIELD =" D - PROMPT pic "M &

> skip "output OUTFILE" &

> skip "xeq"

> set nohead

> set report device dis
> set page length O
>go

¢ name STCODE

Quiz edits the user's input for a valid date. Note that there is no ACCESS statement,
but Quiz still writes one record to the output file. Execute the resulting commands as
a Suprtool usefile:

| :run suprtool.pub.robell e;parm=4;info="use stcode" |

Generating Suprtool Commands from Quick

Alternatively, you could use Quick to prompt a user for input, to create a file of
suprtool commands:
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screen test menu temp start - date char*8 temp end- date char*8 temp

prompt char*40 define D - CMD char*80 = "ECHO if Start - date !I> " + start -
date &
+"andend -date!<"+end - date + " >> mytemp" title "Creating Use
File Demo Screen" centered skip 2 field prompt field start - date field
end- date procedu re initialize begin
let prompt = "Enter a start - date (YYYYMMDD)"
display prompt
accept start - date
let prompt = "Enter an end - date (YYYYMMDD)"
display prompt

acceptend - date

run command “echo base STORE.DEMO.ROBELLE,1,WRITER > mytemp"

run command "echo get D - SALES >> mytemp"

run command D - CMD

run command "echo output OUTFILE,link >> mytemp"

run command “echo exit >> mytemp"

run command "run SUPRTOOL.PUB.ROBELLE;parm=40;info="use mytemp" end
build

This doesn't require any spaladictionary declarations, as it uses MPE "echo"
commands to create the file.

Suprtool and Application Systems

Suprtool can be used with fourtfeneration languages and other tools.

Third-Party Indexing

Omnidex is a product from Dynamic Information Systems Corporation (DISC).
Superdex is a product from Bradmark Technologies, Inc. Each product provides
generic and keyword search capabilities for IMAGE data. It isgsary to keep
their index information wpo-date when any program, including Suprtool, adds or
deletes records from the indexed database.

In MPE/iX 4.0, Hewlett Packard hasgwded an interface that ensures that the
Omnidex and Superdex indexes remairtaydate. You only need to enable third
party indexing (TPI) using DBUTIL. Once this is enabled, MPE automatically calls
the TPl intrinsics to maintain the indexes as recordsadded, delete and modified.

:run dbutil.pub.sys
>>enable mybase for indexing
>>exit

It is important to note that Suprtool accesses thady indexes by the Chain
command, which in turn invokes DBFIND moadeo establish the chain and
DBGET mode5 to read down the chain. It is important that you follow whatever
rules are required by your indexing product to use its respectivepiduitd index, as
opposed to any IMAGE index that may exist.

For example, with Omnidex you might need to set a JCW used Ijd@rcalled
IMAGETPI to determine which index or chain is used.

For more detailed information, consult therboIMAGE Reference Manyalnd the
appropriate documentation from DISC or Bradmark.

Z-type TPI-keys

Suprtool supports starell one AZ0 type keys. Suprtool s
keys that it can support via the chain command.
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The length of a key is returned by dbir§83 and Suprtool will report in the form
command the length of a st&alone key. (SPRODUCTFNO is the path that is now
supported) Superdex has a variable that impacts the length that is returned for a
given key, and that is SICOGNOS. Suprtool will account for the length difference on
the chain command but will show theadjusted length. Normally Superdexs
dbinfo-833 would show a length of 12 for a Zorgelcimal tpikey with a length of

8, if SICOGNOS is set to 1, then Superdex will return 8.

formd - inventory

Database: STORE.SUPRTPIS.GREEN TPI: SUPERDEX (010566) 4.2.11 2
D- INVENTORY Detall Set# 4
Entry: Offset
BIN- NO J1 1

LAST- SHIP- DATE J2 3
ON HAND QTY J2 7

PRODUCINO Z8 11 (M - PRODUCT)
<<TPI>>

SUPPLIER- NO Z8 19 (IM - SUPPLIER)

UNIT- COST P8 27

ITEM- DESC1 X20 31 <<TPI>>

ITEM- DESC2 X20 51

ITEM- DESC3 X20 71

ITEM- DESC4 X20 91

Capacity: 464 (8) Entries: 13 Highwater: 13 Bytes: 110

Additional Third - Party Indexes:
S| - PRODUCINO Z8 B
S| - ITEM- DESC1 X20 B
SI-ITEM- DESC1234 X80 B
SHAD X100 B

Omnidex without TPI

On MPE V, and on versions on MPE/iX that do not support TPI, you must access the
Omnidexintrinsics via "call conversion". To use call conversion with Omnidex

version greater than 2.05.03 and less than 3.00, Suprtool.Pub.Robelle must be copied
to the CC group of the DISC account and this copy of Suprtool must be run.

[ :run suprtool.cc.disc;lib =g |

If you use the Suprtool2 interface to invoke Suprtool, you need the following MPE
commands to force Suprtool2 to run the-calhverted copy of Suprtool:

:setjcw suprtool2filecommand = 2
:setjcw suprtool2lib =2
file suprtool = suprtool.cc.disc

For Omnidex versions starting with 3.00 you can use call conversion by running
Suprtool in the following manner:

[ :run suprtool.pub.robelle;x|="xl.pub.disc" |

If you encounter any difficulties running Suprtool with call conversion, please call us
for assistace.
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OmniQuest

Dynamic Information Systems Corporation (DISC) also has a product called
OmniQuest, which allows you to qualify records and prompt the user for selection
criteria.

In order to allav OmniQuest to work properly, Suprtool needs to use only IMAGE
Intrinsics. To do this, you just need to put the following Set command prior to the
Base command in your Suprtool and Omniquest command script.

[ >set privmode off |

Due to a conflict between theoRelle sort and the OmniQuest product, Suprtool's
fast sort algorithms must be turned off. This may be done with the following Set
command:

[ >set sortfast off |

If you encounter any difficulties running Suprtool with OmniQuest, please call us for
assistancdf you do not turn off Set sortfast off, you will likely receive the error
Data Memory Protection Trap.

Suprtool with TRANSACT

TRANSACT is one of the Rapid products sold by HP. A TRANSACT program that
serially reads and selects records ftahataset can easily be modified to use
Suprtool. To convert a TRANSACT program to use Suprtool, follow these steps:

1. Add a FILE=*SUPRFILE(READ) statement to the SYSTEM
statement.

2. Remove any MATCH register statements (use the Suprtool If command
instead).

Change the FIND(SERIALJataseto FIND(SERIAL) *SUPRFILE.

Use the Suprtool Extract command to select the fields from the LIST=
statement.

5. Delete any SORT= statements (use the Suprtool Sort command
instead).

6. Use Suprtool to build the SUPRFILE.

The following example shows the changes to a TRANSACT program. A
TRANSACT program that serially reads a dataset might look like:

system cust, base=cust.database("READ",5);
<< set up to select only cust - out="YES" >>

move (cust - out)="YES";

set(match) list(cust - out);

find(serial) customer - detalil,
list=(cust - name,cust -addr,cust -nbr,cust -out),
sort=(cust - nbr),
perform=p100 - process - customer;

end cust;

The TRANSACT program is modified to look like:
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system cust,
file=*suprfile(read),
base=cust.database("READ",5);

find(serial) *suprfile,
list=(cust - name,cust -addr,cust -nbr,cust -out),
perform=p100 - process - customer;

end cust;

If this program is a batch program, you would insert the following MPE and Suprtool
commands befaryou invoke the TRANSACT program:

Irun suprtool.pub.robelle

>base cust.database,5,read

>get customer - detail

>if cust - out="YES"

>extract cust - name,cust -addr,cust -nbr,cust -out
>sortcust - nbr

>output suprfile

>exit

Irun tranprog.pub

If this program is usedrsline, you would invoke Suprtool using the Suprtool2
interface (see the Calling Suprtool user manual). To avoid file name confliets, on
line programs should use a job temporary Suprtool output file. For TRANSACT to
read a temporary file, the asterisklire ffile name is required.

If you use the LIST= statement, you have to use the Suprtool Extract command to
specify the desired fields. The order of the fields in the Extract command must match
the order of the fields in the LIST= statement. The Extract neagmitted if the
TRANSACT program reads all of the fields in the dataset, but the program must be
recompiled if the dataset is changed.

The Suprtool If command replaces the MATCH register of the TRANSACT
program. You can still use the MATCH register tofddher selection (e.g., from
other datasets).

A FIND(Chain) can be maodified to use Suprtool, but you must verify that your
program actually runs faster (in many cases it will not). To change a FIND(Chain) to
use Suprtool, use the same stepBIAKD(SERIAL).

XSORT and RPG

XSORT is a program which simulates the Syster#3 sort. XSORT jobs can be
converted to use Suprtool with few or no problems. Thevatig steps must be
done to convert from XSORT to Suprtool:

1. Change anpmit Recordstatements to use the Define command and a
non-equal expression in the If command.

2. Change aninclude Recordtatements to use the Define command and
the If command.

3. IfanAddress Soris used, Set Firstrec 1 and use Output xxx,num.

The Set Firstrec 1 is required with KSAM files. This forces Suprtool to start record
numbers at 1 regardless of the setting in the KSAM Key file.

QUERY Program

QUERY can't prodoe a report from an MPE file. Because the output from Suprtool
is an MPE file, it is not usually feasible to use Suprtool to improve the speed of
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QUERY reports. However, if a small percentage of records are selected, you can use
the following method to imve the speed of QUERY reports:

1. Create an empty copy of the database (either build the database using
DBSCHEMA or use DBUTIL to empty an existing copy).

Suprtool extracts the records and Puts them to the copy of the database.

QUERY reports on all the els in the copy database.

SRN Chronos Dates

Software packages from Software Research Northwest use a date format known as
Chronos, which stores the date and time in a compreskgtkGormat. In Suprtool,
you can spaty this format by using the Srnchronos date attribute:

>jtem box - timestamp,date,srnchronos

Once you have used the Item command to identify Chronos dates, you can do the
following:

1. Select on these dates using the $date and $today functions. For
example, tselect records with a timestamp before today:
>if box - timestamp < $today

Extract these dates using $date and $today.
See the date attribute in the Form command.

Pass the date attribute to STExport by using the Link option of the
Output command.

5. Format hese dates into a meaningful value by using STExport.

Year 2000 Solutions with Suprtool

For this discussion we'll
ignore the fact that the
twentyfirst century really
only started in 20017

Suprtool often has to process dateboth the twentieth and twenfiyst centuries. |
you include the century in your dates, Suprtool should behave as most users
If you do not include the century in your dates, how Suprtool behaves will be
dependent on your specific applicatiordalata.

What If | Have Four-Digit Years?

If your dates have foedigit years, Suprtool should work as expected. Selection
based on the $today or $date features will select dates in both the twentieth and
twenty-first centuries. Das that do not collate correctly (e.g., mmddccyy) will not

be accepted by Suprtool's If command for relative selection (e.g., <, <=, >, or >=). If
you have these date formats you can use the $stddate function, converts any date
format to a ccyymmdd type tia

Suprtool, as it has always done, will continue to sort dates based on their numeric
value and not on any implied date order.

In Suprtool 4.0, we introduced some new command parsing features that let you
control how Suprtool parses the year of the $fatetion. You can either use two

digit years by applying a cutoff rule or you can force all years to be specified as four
digits.
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What does Set Date Cutoff do?

Date Cutoff tells Suprtool what century to use when Suprtool generatestant
date value from the $date function.

Before version 4.0, Suprtool would assume 19 for the century for angpeseified
$date with a twetigit year. For example:

>jtem date - field,date,ccyymmdd
>if date - field <= $date(40/12/26)

Previously the $datfinction would convert the user specified $date to 1940/12/26
in order for it to be compared to the déitdd format of CCYYMMDD. Now with

Set Date Cutoff xx, Suprtool assumes 20 for the century if theligibyear

specified in the $date function iskethan the value of Set Date Cutoff. For example:

>set date cutoff 50
>item date - field,date,ccyymmdd
>if date - field <= $date(40/12/26)

Suprtool in this case assumes the full $date to be 2040/12/26, because the 40 in $date
is less than the 50 in Set DatatGff.

The default value of Set Date Cutoffis 10.

Stddate and Set Date Cutoff

When $Stddate has to convert from a date with only adigib year, the conversion
to the fourdigit year will use the value of Set Date Cifitshen converting the date.

For example,

>get sales - detail

>set date cutoff 15

>def new - ship - date,1,4,double
>jtem ship - date,date,mmddyy

>extorder -no/sales -amount

>ext new - ship - date = $stddate(ship - date)
>out salesinfo,link

>xeq

In this example, if anghip-date has a year of 14 or less, then the century applied to
the newship-date field will be 20. Shiglates with a year of 15 or more will have a
century of 19 applied.

What does Set Date ForceCentury do?

Set Date ForceCentyOn will not allow a yy date to be entered in the $date
function, it will force the user to enter a full ccyy date.

>set date forcecentury on
>item date - field,date,ccyymmdd
>if date - field >= $date(98/12/10)

Error: You must specify the century or Set Dat e ForceCentury off

The default value for Set Date ForceCentury is off.

What If | Have Two-Digit Years?

If you have dates with twdigit years, there are two main solutions to making your
application ready for the Year 2000:
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1. Convert dlof your date data to use fedigit years and modify your
programs to process fodigit years, or

2. Assume that certain dates are in the twentieth century and some in the
twenty-first (this is usually called date windowing).

The first solution requires &t you change all Suprtool Item commands for-thigit
years to a foudigit year format. If you have not already done so, you may want to
isolate all of these Item commands in a single file per input source (e.g., one file for
every dataset in every date® in your application or just one file for every
database). You can nest tfdes, making this approach even easier (e.g., having one
database usfle that then includes each dataset-fikewith a list of Item

commands). You may also want to use $agirto assist you in changing your actual
data from twedigit years to four. See&Can Suprtool Convert Twbigit Years to

Four Digits? on pagel01for more details.

If you do not include the century in your dates (the second solution above), you will
have the following problems:

1. Selecting dates in yymmdd format will not produce the expected results
in relative operations (e.g., <, <=, >, or)>¥ou will need to change all
of your If commands to use the $stddate function.

2. Sorting dates that include both 20th and 21st century dates, will not
collate the way most users expect, whether with Suprtool, the COBOL
sort verbs, or HPs sort tools. Thisiecause Suprtool, and all HP
supplied tools, sort based on the numeric value of a date. To make this
work correctly within Suprtool, you will need to use the $stddate
function in an Extract command to generate a date with adigitr
year, then sort othis new date field with another Suprtool task.

What Is Wrong with Two-Digit Years?

Currently the date format of yymmdd collates (sorts) correctly if the date is not
beyond December 31, 1999. Given the current date of 981210, nuiyehisais
less than next year whose date value is 991210.

At the turn of the century dates in the yymmdd format (or yymm) will no longer sort
correctly because the value of December 10, 2000 (001210) is less than 981210.

Consequently, if we have a dditeyond 1999, stored in yymmdd format, a relative
operation such as:

>if date - field >= $date(98/12/10)

will not find the date of December 10, 2000. You will need to use the $stddate
function to make this task work correctly.

>if $stddate(date - field) >= $dat e(98/12/10)

How Do $Today and $Date Work?

Suprtool's date functions ($date and $today) are a-shad method of generating a
numeric constant. So a date selection like:

>jtem invoice - date,date,YYMMDD
>if invoice - date < $today

is exactly the same as:
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| >if invoice - date < 980401 {on 1st April, 1998} |

Suprtool does record selection on thenericvalue of the field and not on the
implied date value. If we move the calendar ahead to Januar@Q a2@ do the
same commands as above, the result would the same as if you had typed:

| >if invoice - date < 000101 {on 1st January, 2000} |

If you have some invoice dates from the previous century (e.g., 990101 for
December 1st, 1999), they will no¢ selected.

Will Suprtool Generate an Error for Two-Digit Year
Dates?

Sometimes.

Because dates beyond 1999 will not collate properly for the YYMMDD and YYMM
formats, starting in version 4.0.11 the If command produces an error if the year
specified in a 8ate or $today function is greater than 1999 and the date format is
YYMMDD or YYMM, and you are performing a relative operation (e.g., <, <=, >,
or >=).

>item enddate, date, yymmdd
>if enddate >= $date(*+4/*/*) {21st. century date}

A

Error: Cannot use a date beyond 1999 for this format

Suprtool returns this error by default, but you can override it with the following set
command:

[ >set date ifyy2000error off |

This tells Suprtool to allow the previously described relativerajpons and suppress
the error message. While you can override the error checking, the behavior of $today
and $date is not changed.

How Do | Use $Today and $Date with yymmdd
Dates?

If you need to have Suprtool select dates in YYMMDD format with $Today or
$Date, you need to use one of the following solutions:

1. Change the date storage format to include the century in all datasets
and data files, so you can use the following item command:
>item invoice - date,date,CCYYMMDD

2. Use the $stddate function that addsdbetury component to dates in a
ccyymmdd format in a J2 container.

Also see Case 1. Converting a J2 Date frgzymmdd to ccyymmdtion pagel01
and 'Case 2: X6 yymmdd Data to Xg@yymmdd on pagel03for more specific
details on converting twdigit-year date formats into fouigit-year date formats.

aammdd Date Format

The aammdd date format was developed by James Overman of HP for use in the
MM3000 product.This format is only available for the X6 datgpe.

The aammdd format is similar to yymmadd, but the year portion of the date use a
combination of numbers and letters of the alphabet to represent years beyond 1999.
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By substituting a letter of the alphaliethe first position of the year, we can extend
a sixdigit date and also ensure that the dates collate correctly. For example,

YY of AAMMDD CCYY
AO - A9 2000- 2009
BO-B9 2010- 2019
C0-C9 2020- 2029

Because letters are greater than numbetisairtollating sequence we can ensure that
aammdd dates beyond 1999 will order correctly.

Suprtool also supports other date formats with thisdigd year representation.
These formats are aamm, mmddaa and ddmmaa.

Invalid Dates

The If command has a $invalid function to find all invalid dates for a particular field.
An invalid date is any number of a particular date format whose date equivalent
cannot be found on the calendar. For example, a date with a month of 98 will b
considered invalid.

>base store.demo
Database password [;]?
>getd - sales

>jtem deliv - date,date,ccyymmdd
>if $invalid(deliv - date)

>out baddates,link

>xeq

Can Suprtool Convert Two-Digit Years to Four
Digits?

Suprtool is capable aonverting dates from one format to another using a variety of
Suprtool features. We will show how Suprtool can convert common dates without
the century to those that have the century included. While Suprtool can convert your
data, it is up to you to chaagour programs. Adager, a thipairty program for

changing Image database structures, has the ability to change date fields. Suprtool
can convert data in Image databases, flat files;dgsl€ribing files and KSAM files.

Case 1. Converting a J2 Date from yymmdd to
ccyymmdd

The $stddate function can convert-gigit date formats to ccyymmdd. But what if
all the dates are not actually dates, but some dates are filled with 9s as a flag to an
application?

Consider this dataset with two date fields, J2 itamd in the date format yymmdd.
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Database: STORE.DB.GREEN
D- SALES Detail Set5
Entry: Offset

CUSTF ACCOUNT Z8 1 (M - CUSTOMER)
DELIV- DATE J2 9
PRODUCTNO Z8 13 (M - PRODUCT)
PRODUCTPRICE J2 21
PURCHDATE J2 25
SALES QTY Ji 29
SALES TAX J2 31
SALES TOTAL J2 35

Capacity: 602 (14) Entries: 10 Highwater: 10 Bytes: 38

First, we need to know and understand our data. Are there any invalid dates? If so,
does the value have some other logical meaning?

>getd - sales

>item deliv - date,date,yymmdd

>item purch - date,date,yymmdd

>if $invalid(deliv -date) or $invalid(purch - date)

>list

>xeq

>GET D- SALES (9) >OUT $NULL (0)

CUST ACCOUNT =10010 DELIV -DATE  =999999
PRODUCINO  =50513001 PRODUCT - PRICE =19220
PURCHDATE  =999999 SALES -QTY =2
SALES TAX =26 91 SALES -TOTAL =21910
>GET D- SALES (10) >0OUT $NULL (1)

CUST ACCOUNT =10010 DELIV -DATE  =125213
PRODUCINO  =50513001 PRODUCT - PRICE =19220
PURCHDATE =1 SALES -QTY =2691
SALES TAX =21910 SALES -TOTAL =21910

IN=10, OUT=2. CPU -Sec=1. Wall -Sec=1.

In this example, we see two records that do not contain proper dates. The first record
contains all 9s, which is probably used as some sort of flag. We may need to add 99
in front of these dates.

But the second record is obviously wrong. We can use Dbedit to correct this before
converting the other dates. We need to know our data to properly convert to a new
date format.

Once all the incorrect dates are fixed, we can stanening. We can add a prefix of

19 or 20 to all the appropriate dates by using the following Extract statement. Please
note that we are updating this directly. In case we need to redo this task, we only
convert those dates that have not yet been convéntéltis example we set the

cutoff year to 30 so any dates before 30 will have 20 as the century and the others

will have 19.

>getd - sales

>set date cutoff 30

>item purch - date,date,yymmdd

>item deliv - date,date,yymmdd

>if not $invalid(purch - date) and not $ invalid(deliv - date)
>update

>ext purch - date = $stddate(purch - date)

>ext deliv - date = $stddate(deliv - date)

>Xeq

We have now converted all the J2 yymmdd dates to a ccyymmdd format and added
the correct century to the date.
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Case 2: X6 yymmdd Data to X8 ccyymmdd

The following Suprtool task shows how you can generate a new file to put into a new
database with dates in a different format.

Consider the delndate and purclate fields of the E5ales dataset:

Database: STORE.DBOLD.ACCOUNT

D- SALES Detail Setb5
Entry: Offset
CUSTF ACCOUNT Zz8 1 (M - CUSTOMER)
DELIV- DATE X6 9
PRODUCTNO Z8 15 (M - PRODUCT)
PRODUCTPRICE J2 23
PURCH DATE X6 27
SALES QTY Jl 33
SALES TAX J2 35

SALES TOTAL J2 39
Capacity: 611 (13) Entries: 15 Highwater: 15 Bytes: 42

You want to convert to a date format with rofwn a cc at the beginning of the
deliv-date and purchlate:

Database: STORE.DB.ACCOUNT

D- SALES Detail Set5
Entry: Offset
CUSTF ACCOUNT Z8 1 (M - CUSTOMER)
DELIV- DATE X8 9
PRODUCTINO zZ8 17 (M - PRODUCT)
PRODUCTPRICE J2 25
PURCHDATE X8 29
SALES QTY Ji1 37
SALES TAX J2 39

SALES TOTAL J2 43
Capacity: 608 (16) Entries: 0 Highwater: 0 Bytes: 46

In order to convert these dates you need to be able to put either a 19 or 20 in front of
the yymmdd date, depending on the value of the year. Before you can do either of
these you must confirm, onegain, that you have no invalid dates.

>base store.dbold

>getd - sales

>item deliv - date,date,yymmdd

>item purch - date,date,yymmdd

>if $invalid(deliv - date) or $invalid(purch - date)
>list

>Xxeq

Once you have confirmed that there are no invalid dates you canastaerting the
dates that you have. Because there are two date fields in this dataset you must be
careful to add the appropriate century for the proper field. For this example, assume
that if a year is less than 1950 then the century should be 20.

You can easily convert each date by processing each field separately by using an
intermediate selflescribing file:
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>base store.dbold,1
Database password [;]?

>getd - sales

>set squeeze off

>item deliv - date,date,yymmdd

>if deliv - date >= $date(1950/01/01)

>outs ales01,link

>ext cust - account

>ext "19"

>extdeliv - date/ sales - total

>Xeq

IN=15, OUT=14. CPU -Sec=1. Wall - Sec=5.

Now insert 20 to the century for the appropriate records:

>base store.dbold

>getd - sales

>if deliv - date < $date(1950/01/01)
>extcust - account

>ext "20"

>extdeliv - date/ sales - total
>out sales01,link,append

>xeq

Now you can convert the other field from the flat file, (sales01) and add a century to
the purchdate field:

>reset

>hase {close the open database}
>in  sales01

>jtem purch - date,date,yymmdd

>if purch - date >= $date(1950/01/01)

>set squeeze off

>out sales02,link

>ext cust - account / product - price
>ext "19"

>ext purch - date / sales - total

>Xeq

IN=15, OUT=15. CPU -Sec=1. Wall -Sec=1.

Because you extracted all iécords you know you do not have any records with the
purchdate field that need to be updated with a "20".

Now you can insert the records into the new database:

>base store.db
>in sales02
>putd - sales
>xeq

Now you have converted two dates from an X6 fdrroan X8 format.

Case 3: Different Date Formats X6 MMDDYY Data
to X6 YYMMDD

The following Suprtool task shows you how to convert a date in @estiibing file
from mmddyy to yymmdd format.

Consider the following seldlescribing file with the delrdae and purctdate fields:
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File: SALES04.DATA.ACCOUNT (SD Version B.00.00)

Entry: Offset
CUSF ACCOUNT z8 1
DELIV- DATE X6 9 <<MMDDYY>>
PRODUCTNO z8 15
PRODUCTPRICE 2 23
PURCHDATE X6 27 <<MMDDYY>>
SALES QTY 11 33
SALES TAX 2 35
SALES TOTAL 12 39

Limit: 115 EOF: 15 Entry Length: 42 Blocking: 97

You want to convert these two dates to a data format of yymmdd before adding a
century in front of the year. This can be easily accomplished by defining each sub

part of the date and extracting those parts in the new ofdercan use string
addition tore-order the field in one pass.

>in sales04

>def new - deliv,1,6

>item new - deliv,date,yymmdd

>def deliv - date - mm,deliv - date[1],2
>def deliv - date - dd,deliv - date[3],2
>def deliv - date -yy,deliv - date[5],2
>def new - purch,1,6

>item new - purch,date,yymmdd

>def purch - date - mm,purch - date[1],2
>def purch - date - dd,purch - date[3],2
>def purch - date - yy,purch - date[5],2
>extcust - account

>ext new- deliv = deliv -date -yy + deliv -date -mm+ deliv -date - dd
>ext product - no/ product - price

>ext new -purch= extpurch -date -yy + purch -date -mm+ purch - date -dd
>ext sales - qty/ sales - total

>out sales05,link

>Xxeq

You now end up with a file that looks like this:

File: SALES06.DATA.ACCOUNT (SD Version B.00.00)

Entry: Offset
CUSF ACCOUNT Zz8 1
NEWDELIV X6 9 <<YYMMDD>>
PRODUCTNO z8 15
PRODUCTPRICE 2 23
NEWPURCH X6 27 <<YYMMDD>>
SALES QTY 11 33
SALES TAX 2 35
SALES TOTAL 2 39

Limit: 115 EOF: 15 Entry Length: 42 Blocking: 97

You then add the century to these fields as described above.

Year 2000 Testing

Testing software to see if it works in the year 2000 and beyond is diff@uttently

there are three software tools that change the software date for specific sessions or
applications, making it easier to test software for year 2000 compliance. The four

tools are:
1. Hourglass from Allegro Consultants, Inc.
2. Time Machine from SolibnSoft Systems, Inc.
3. Setdate from the HP Jazz machine on the Web
4. TimeWarp/3000 from Omnisolutions
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All versions of Suprtool work with Hourglass, but versions previous to 4.0.13 did not
work with Time Machine, Setdate, or TimeWarp. This version of Supntoel

works with all these tools. Note that this change only applies terpining

versions of Suprtool. Expiring versions of Suprtool (such as trialggprases, and
products obtained through VARSs) do not work with Time Machine or Setdate.

Performance Issues

HP e3000 sites use Suprtool because it provides access to their data many times
faster than they are used to, and because Suprtool enables them to perferm time
consuming DP functions easily, with a few simple commands. yifieal Suprtool

task consists of extracting some data for a report, then feeding the Suprtool output
file into the final report program. For example, you might fill a Quiz subfile with the
subset of data needed, then report that subfile with Quiz.

Native Mode and Compatibility Mode

Suprtool is available in native mode for MPE/iX and compatibility mode for MPE V.
You can compare Suprtoobgrial read speetbr TurboIMAGE datasets and MPE

files against othgorograms, both NM and CM. On MPE V systems, Suprtool has
always shown a 2 to 10 times performance gain in such serial reads. On MPE/iX
systems, Suprtool can make serial reads up to 8 times faster, but the improvements
are typically higher on MPE V than ®APE/iX. That is because Suprtool can bypass
most of the MPE V operating system, but cannot bypass the MPE/iX virtual page
manager.

Here is one MPE/iX test that shows what is possible. The test scans a large detalil
dataset that is absent from memory, josking at each record, not writing an output
file. This measures raw serial read capability. Suprtool is 2.5 times faster than a
standard NM program and uses 1/7th the CPU time. When the dataset is fully in
memory, Suprtool is able to complete the taskign@s faster than an NM program
calling DBGET mode2.

Comparison of elapsed time, dataset not in memory

CPU time NM program 115 seconds
Suprtool 17 seconds

Wall time NM program 120 seconds
Suprtool 47 seconds

Comparison of elapsed time, dataset imemory

CPU time NM program 109 seconds
Suprtool 12 seconds
Wall time NM program 112 seconds
Suprtool 12 seconds
CPU-Bound?

Suprtool uses the technology of multirecord access (NOBUF/MR) to achieve large
reductions in CPU overhead, 1/8th thasefial DBGET in many cases. On a GPU
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bound MPE/iX system, such significant savings mean that you can run Suprtool
when other programs would be an intolerable burden.

Sort Speed

Suprtool/V uses the HP sortiimsics, so sort times should not show much change.
Suprtool/iX uses its own set of higipeed sort intrinsics, unless one of the following
is true:

Set Sortfast is Off (the default is On).

Native Language Support is enabled (either automatically via the
NLDATALANG JCW or explicitly via Set NLS).

1 Any of the sort fields are defined as type CHAR.

Generally, Suprtool's internal sort algorithm is faster than HP's sort algorithm.

Analyzing Performance Data

It is better to test @rtool with your own database and your own application needs,
rather than trust to a "generic" performance test. The ideal test is an actual
production report whose bad performance is causing you a problem. Then if you
obtain improvements by using Suprtgou know you can achieve better speed in
practice as well as in tests.

Use Suprtool as a front end to your problem report, producing a small extract file
containing just the fields and records needed for your final program. Once you get
that working,consider linking in data from other files or datasets using Suprlink. For
comparison purposes, run the Suprtool test at the same time as you would normally
run the original program. Comparing a standalone midnight run againstdasnid

run does not give Vg results, nor does comparing two runs in succession (the
second run benefits on MPE/iX, since the files are already in memory at that time).

You have several choices when deciding how to extract the data for your report. One
user had a report that comsed 18 hours on his Series 955. Since the site had only a
short window for batch processing each night, the job would spill over into the prime
shift. By the time the report did complete, it was a day late and a new report was
running. His boss was consitigg going to a 960 to reduce the job time. The
programmer tried Suprtool as a front end, but it only reduced the time to 15 hours.
When he called Robelle in disappointment, we investigated his application. He had
used the Chain command because he hadl@IMAGE search item for his key

values and thought following such a search path would be fastest.

We suggested a serial Get command instead of a randoess Chain command and
the job time fell to 4.5 durs-much easier to schedule. Get was faster than Chain,
even though it had to look at every entry in the dataset. Why? Get reads many
contiguous records with each access to MPE, while Chain must call TurbolIMAGE to
retrieve each chain entry. Since theri@ston the chain are seldom in the same disc
block, Chain generated many more disc accesses, and they were randomly
distributed over the disc space. In this case, he was selecting 11% of the dataset
(261,230 out of 2,307,685 entries). Chain had to dotadiz44000 random disc

reads, while Get did only 14,471 serial reads, a reduction of 97%. However, the
Chain command would have been faster if he had selected less than 15,000 entries.
You can use the Set Statistics On command to see howdisngeadsa Get

command uses; if that is less than the numbentfesselected, Get will usually be
faster than Chain.
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Suprtool Performance Hints

Not all portions of the Suprtool product give equal performdmmaests. The primary
technology of Suprtool is large NOBUF/MR reads and writes. By asking the

operating system for many records at once, instead of invoking the system software
for each record, Suprtool reduces the CPU overhead of the task dramatidally. Th
technology is present when you use the Input and Get commands, but not the Chain
command (for some tasks the Get command must revert to using the slower standard
database reads, but it always prints a warning).

The If and Extract commands are powerful for reducing a large input file into a small
output file that contains just the data desired. They are reasonably efficient, but
usually consume as much processor time as the serial readTiteelf.command

does partial evaluation of expressions. Therefore, you should place the tests that are
most likely to fail at the start of the expression, and place the table lookups (which
are slower) at the end. This minimizes overhead. Using Extractesdhe size of

the output record, and greatly improves sort times (if all sort keys are extracted).

The Delete, Put, and Update commandsiaaplemented by calling the
corresponding TurbolIMAGE intrinsics: DBDELETE, DBPUT, and DBUPDATE. A
simple way to improve Delete, Put, and Update performance is to use Set Lock O
(see below), but this is rarely appropriate wheditoa users need accesshe
database. There is another option that improves the speed of Deletes, Puts, and
Updates, but it comes with many warnings (deefér' on page252).

The Dbedit Subsystem, an interactive editor for dataset entries and chains of entries,
does not use NOBUF/MR, so is strictly a convenience, not a performance aid.

Suprlink is a tool for linkig together fields from several files by a common key

value. It links sorted files that Suprtool extracts from IMAGE, KSAM and MPE

files. It uses NOBUF/MR techniques and gives you a performance improvement
over random database accesses in many cases. Hoifgoe have to resort the

data many times and the records are large, Suprlink may not help you. Performance
will be optimized if you extract only the fields you need from each input source, not
the entire record.

Speed Demon is an intrinsic library for 3GL programs that provides aspiegd
replacement for TurbolMAGE serial "gets". The NM version returns records at the
same speed that Suprtool does with the same low CPU overhead. The MPE V
version has half the speed of Suprtool at retrieving records. Consider calling Speed
Demon in your programs when you need to process more than 50% of the records in
a file, since you eliminate the need to read Suprtool's output file.

Occasionally we will pt performance tips on our web site that are more timely than
what can be achieved in a manual. So please also visit:

http://www.robelle.com/tips/gperformance.html

for the latest performandéssue and tips.

Obtaining Accurate Measurements

The performance results obtained from Suprtool, like any program, vary depending
on the record sizes, number of records, size of sorts, and the current efficiency of
your applicaibn. Measuring performance on any computer system is a challenge, but
especially so on MPE/iX with its demaipaged virtual memory and complex
scheduler. Some tests do not show such a marked improvement as the examples
described here. That is why we recoemd that you test Suprtool against your own
database.
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Suprtool works best when selecting a small subset of a large dataset. The larger the
dataset and the smaller the percentage extracted, the better the performance
improvement. Once you have selectedsk ta measure, you have the difficulty of
making a fair comparison. This can be more tricky than it seems. For example, on
MPE/iX if you run your regular task first, then the Suprtool task, you will almost
certainly find the Suprtool task faster, just hesmthe first task has made most of the
data resident in memory.

Here are the guidelines that we follow in order to obtain performance measurements
that we can be confident of:

1. We do every test at least five times. It is rare for each test to be
identical.

2. All MPE/iX performance tests are sensitive to the amount of the file
that is in memory. We use ti@ondike Nugget (now available from
Lund Performance Solutions) to measure how much of sufiles are
in memory before we start each test.

3. We start each test by flushing all files out of memory. We do this with
the unsupported Ffludgleol. This program is difficult to obtain (we
cannot give you a copy) and you probably neeéw version for each
new release of MPE/iX. You might try getting a copy from your HP
SE.

4. Tests are run in the middle of the night and we ensure that there are no
other sessions or jobs running during each test.

Performance Summary

Suprtoolis a performane tool. Not because every Suprtool command is always fast,
but because performance is one of our first concerns when adding new features to
Suprtool. We always look for the fastest way to do any task, even if that means it
can't be quite as flexible ashetr software tools.

Suprtool Functions

Suprtool supports environment variable substitution. To use this enhancement you
must do a:

| >set varsub on |

Over the years we've grown the if/fextract function list, to the point wheeeds it's

own documentation for both the if and extract commands. Functions can be used in
both the if and extract commands, however, some functions were sometimes written
to either be specifically used in either if or extract, but typically have aicafiph

in both.

UC4/Scripting and Functions

UC4 is a scripting/scheduling/job system found on many platforms and is common
on HRUX. It also resolves environment variables for you when it runs your scripts.
Suprtool has a number of functions that reqaifé" sign in front of them making
them look like variables. This causes an issue with UC4 as it tries to resolve any
variables. So if a script has a $lookup in it and $lookup is not a variable then the
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$lookup is removed, for example what would happen is:

[ >if $lookup(mytable,key) |

becomes:

| >if (mytable,key) |

In order to rectify this all that needs to happen is you "Escape Out" the Environment
Variable from being resolved by changing the script to be:

[ >if \Slookup(mytable key) |

When you do this UC4and HRUX for that matter), now knows that the $lookup is

not a token that needs to be resolved as an environment variable but the $lookup is a
literal.

String/Byte Functions

Suprtool has a number of functions that work on String/Byte type fields. ¢asdb

the target and source of these functions are byte type fields and are treated as strings
internally to Suprtool.

$TRIM (Works on byte type fields)

Purpose is to remove spaces from the beginning and the end of a field.

If Usage:

| >if $trim(last_name) = iARMSTRONGO

This means that Suprtool will qualify "ARMSTRONG", " ARMSTRONG", "
ARMSTRONG" etc.

Extract Usage (target: Byte type fields)

| EXT byte_target=$trim(byte_source)

Example:
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DEF lastname,1,16,byte
EXT lasthame=$trim(last_name)

Data Examples Before and After:

>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)
LASTNAME = ARMSTRONG

ext lastname=$trim(lastname)

>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)
LASTNAME = ARMSTRONG

$LTRIM (Works on Byte type fields)

Purpose is to remove spaces from #fedide of the field.

If Usage:

[ if $itrim(first_name) = "NEIL "

Extract Usage (target: Byte type fields)

| ext byte_target=$ltrim(byte_source)

Example:

DEF lastname,1,16,byte
EXT lastname=$ltrim(last_name)

Data Examples before and after:

>IN STRINGS.NEIL.GR EEN (0) >OUT $NULL (0)
LASTNAME = ARMSTRONG

ext lastname=$ltrim(lastname)

>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)
LASTNAME = ARMSTRONG

$SRTRIM (Works on Byte type fields)

Purpose is to remove spaces from the right side of the field.
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If Usage:

[ if $rtrim(first_name) = "Neil"

Extract Usage (target: Byte type fields)

| extract byte_target=$rtrim(byte_source)

Example:

def lastname,1,16,byte
ext lastname=$rtrim(last_name)

Data Examples:
>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)

LASTNAME = ARMSTRONGbb
>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)
LASTNAME = ARMSTRONG

It is difficult to show what $RTRIM does in a simple instance, however, it is perfect
for constructing/merging two separate fields into on as in:

| ext fullname=$rtrim(fi rst - name) +" " + $trim(last - name) |

Data Result

Neil Armstrong

$UPPER (Works on Byte-type fields)

Purpose is to make all relevant bytes "Upper" case.

If Usage:

[ if Supper(first_name) = "NEIL"

Extract Usage (target: Byte type fields)

| extract byte - target=$upper(byte - source)

Example:

def lastname,1,16,byte
ext lastname=$upper(last_name)

Data Examples:

>ext lasthame=$upper(lasthame)

>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)
LASTNAME = ARMSTRONG
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SLOWER (Works on Byte-type fields)

Purposetito make all relevant bytes "Lower" case.

If Usage:

[ if $lower(first_name) = "neil"

Extract Usage:

| ext byte_target=$lower(byte_source)

Example:

def newfirstname,1,16,byte
ext newfirstname=$lower(first_name)

Data Examples:

>ext lastname=$lower(lastname)

>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)
LASTNAME = armstrong

$PROPER (Works on Byte-type fields)

Purpose is to make the relevant bytes either Upper or Lower Case in an intelligent
manner. It will Upshift the first character in a field aanything following a space or
dash.

If Usage:

| if $proper(first_name) = "Neil"

Extract Usage:

| ext byte_target=$proper(byte_source)

Example:

def fullname,1,30,byte
ext fullname=$proper(first_name)

Data Examples:

>ext fullname=$proper(fullname)
>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)
FULLNAME = Neil Armstrong
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$SPLIT (Works on Byte-type fields)

Purpose is to extract a string into a byte type field that begins at a certain character
instance and ends and a second character instance. Comusedlio reformat name
fields and read .CSV files.

If Usage:

Not that commonly used.

Extract Usage:

extract field=$split(field_from,start_pos,instance,end_pos,instance)
define acct - x,1,12,byte

define fullname,1,30

extacct - x=$split(recordfirst,",")

extful  Iname=$split(record,",",",")

Data Examples:

Source Data of record acct - X result
123456789,"Neil Armstrong",435 123456789

Data Examples:
>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)

ACCF X = 123456789
>IN STRINGS.NEIL.GREEN (0)  >OUT $NULL (0)
FULLNAME = "Neil Armstrong"

$FINDCLEAN (Works on Byte-type fields)

Purpose is to find any specified character(s) in any byte string fields anywhere in a
given byte field.

If Usage:

clean "10"
if $findclean(e - mail)

Records will qualfy if a Line Feed is in the-mail field.

$CLEAN (Works on Byte-type fields)

Purpose was to "clean" and remove unwanted characters from arstimgefields
in any point in the field. Typically used to removedpnmtable characters from byte
fields.
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If Usage: (Not commonly used)

clean "N"
if $clean(first_name)=" eil"

Extract Usage:

| extract byte_target=$target(byte_source)

Example:

clean "N"
set cleanchar " "
extract byte_target=$clean(byte_source)

Data Examples:

Source: Neil
Target: ell

Exampleremove Line Feed from-Bail Address field and shift data to the left:

Clean ""10"
set cleanchar "<null>"
exte -mail=$clean(e - mail)

$TRANSLATE (Works on Byte-type fields)

Purpose to translate any character from a byte type field to any defined byte,
primaily to obfuscate data and was primarily designed for the extract command.

If Usage:

translate "A:C"
if $translate(Full_Name)="Neil Crmstrong" { not commonly used }

Extract Usage:

translate "A:C"

translate "B:D"

translate "a:f"

extract New - byte - field=$tran  slate(byte - field)

Data Examples: (Using above code)

Source Data:  Result Data
Barry Armstrong Dfrry Crmstrong

$ETOA

Purpose is to convert Ebcidic to Ascii, for a byte type field.
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Extract Usage:

| Extract $etoa(char - field)

$ATOE

Purpose is to conveftscii to Ebcidic, for a byte type field.

Extract Usage:
| Extract $atoe(char - field) |

$etoa and $atoe cannot be used in if command, nor do they put a result in a field,
they just extract the converted byype field.

String Addition

Suprtool is capable of dwg string addition, again this is with byte type fields, you
can do add various byte type fields together and even the results of various functions
from above.

Extract Usage:

extract target_byte_field = byte - fieldl + " " + byte - field2
extract FullName = $trim(first_name) +' ' + $trim(last_name)
Example:

| extract FullName = $trim(first_name) + ' ' + $trim(last_name)

Data Result:

>IN STRINGS.NEIL.GREEN (0) >OUT $NULL (0)
FULLNAME = "Neil Armstrong"

Numeric Functions

There are a number of functiorsat are used to assist and help perform some
arithmetic operations.

$TRUNCATE

Purpose is to not round a given result or arithmetic expression or number. Suprtools
default behaviour is to round a result, the $truncate function will change that
behaviour.
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If Usage:

| if $truncate((qty * price) / 100 = 100

Extract Usage:

| extract new_price=$truncate((gty * price) / 100)

$ABS

Purpose is to return the absolute value of a given number.

IF Usage:

| if $abs(credit - field)=5000

Extract Usage:

| extract  newnum=$abs(credit - amt)

$TOTAL

Purpose is to provide a running total for any numeric field and deposit the result into
a packeelecimal field.

IF Usage:

Not commonly used in if

Extract Usage:

define mytotal,1,18,packed
ext mytotal=$total(sales - amount)

$SUBTOTAL

Purpose is to provide a running total for any numeric field and deposit the result into
a packeelecimal field. The target packetkcimal field is reset to 0 on a control
break on the specified sort field.

IF Usage:

Not commonly used.
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Extract Usage:

define target,1,18,packed

sortsort - field

ext target=$subtotal(fieldtototal,sort - field)

Example of STOTAL and $SUBTOTAL

>in filelsd.suprtest

>def mytotal,1,14,packed
>def mysubtotal,1,14,packed
>sortchar - field

>ext char - field

>extint - field

>ext mytotal=$total(int - field)

>ext mysubtotal=$subtotal(int - field,char - field)

>list

>xeq

>IN FILE1SD.SUPRTEST.GREEN >0OUT $NULL (0)

CHARFIELD =11111 INT - FIELD =1111
MYTOTAL =1111

MYSUBTOTAL =1111

>IN FILELISD.SUPRTEST.GREEN >OUT $NULL (1)

CHARFIELD  =22222 INT - FIELD =2222
MYTOTAL =3333

MYSUBTOTAL  =2222

>IN FILE1SD.SUPRTEST.GREEN >0UT $NULL (2)

CHARFIELD  =22222 INT - FIELD = 2222
MYTOTAL = 5555

MYSUBTOTAL = 4444

>IN FILE1SD.SUPRTEST.GREEN >0UT $NULL (3)

CHARFIELD  =33333 INT - FIELD =3333
MYTOTAL = 8888

MYSUBTOTAL  =3333

>IN FILE1SD.SUPRTEST.GREEN >0UT $NULL (4)

CHARFIELD  =33333 INT - FIELD =3333
MYTOTAL =12221

MYSUBTOTAL = 6666

>IN FILE1SD.SUPRTEST.GREEN >0OUT $NULL (5)

CHARFIELD  =33333 INT - FIELD = 3333
MYTOTAL = 15554

MYSUBTOTAL  =9999

$COUNTER

Purpose is to provide a running counter startingifig and the target/result field is a
double integer.

IF Usage:

Not commonly used.
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Extract Usage:

define mycounter,1,4,double
ext mycounter=$counter

$SUBCOUNT

Purpose is to provide a running counter starting from 1, and the target/result field is a
doubleinteger. The counter is reset when the cortrebk occurs on the specified
sort field.

IF Usage:

Not commonly used

Extract Usage:

define mysubcount,1,4,double
sort customer - no
ext mysubcount=$subcount(customer - no)

Examples for $counter and $subcount:

in filelsd.suprtest

def mycount,1,4,double

define mysubcount,1,4,double

sort char - field

extchar - field

ext mycount=$counter

ext mysubcount=$subcount(char - field)

list

xeq

>IN FILE1SD.SUPRTEST.GREEN >0OUT $NULL (0)
CHARFIELD =11111 MYCOUNT =1
MYSUBCOUNT =1

>IN FILE1SD.SUPRTEST.GREEN >0UT $NULL (1)
CHARFIELD  =22222 MYCOUNT =2
MYSUBCOUNT =1

>IN FILE1SD.SUPRTEST.GREEN >0UT $NULL (2)
CHARFIELD  =22222 MYCOUNT =3
MYSUBCOUNT = 2

>IN FILE1SD.SUPRTEST.GREEN >0UT $NULL (3)
CHARFIELD  =33333 MYCOUNT =4
MYSUBCOUNT =1

>IN FILE1SD.SUPRTEST.GREEN >0UT $NULL (4)
CHARFIELD  =33333 MYCOUNT =5
MYSUBCOUNT =2

>IN FILE1SD.SUPRTEST.GREEN >0UT $NULL (5)
CHARFIELD  =33333 MYCOUNT =6
MYSUBCOUNT =3
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$SIGNED

When the target of an extract conversion is a packed or didptay/field, Suprtool
always converts positive values to a neutral numbe ensure that expressions with
positive values have a positive result, use the $signed function:

IF Usage:

Not commonly used:

Extract Usage:

extract packed - field=$signed(int - field)
extract display_field=$signed(dbl - field / 10)

Arithmetic Operations

+-*/mod

Suprtool has the ability to perform any and all Arithmetic functions on numeric
fields.

If Usage:
| if sales - total <> (sales_qgty * unit_price) + sales_tax

Extract Usage:

| extsales - total=(sales_qty * unit_price) + sales_tax

Conversion/Formatting

SNUMBER

Purpose is to convert a freeform number, to a number that can be put into an actual
numeric field. The target must be numeric and the source field must be a display type
field, even though it can have non numeric characters in it.
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If Usage:

|if $number(disp - field)=500

Extract Usage:
define disp - field,byte
length}

define newdouble,1,4,double
ext newdouble=$number(disp

- field,display {define byte as display with same

- field)

Data Examples:
$5.00 ---> 500

Notes: Suprtool will try and match the deeil places of the defined by the item
command of the numeric target to the decimal places in the actual data and handle
the data properly. For example if the target field has an item command definition of
two decimal places, Suprtool will handle the datavRlata accordingly:

Raw Data  Result of $Snumber
5.1 5.10

5.123 5.12

5.139 5.14

$EDIT

Purpose is to format a number or bgteng field to a particular format using an
editmask similar to the syntax found in Cohul a target byt¢ype field. Primarily
designed to help format data for list and/or reports.

If Usage:

[ if $edit(somefield,"$$$$.99

- ")="$5.00" {Not commonly used}

Extract Usage:

ext byte
ext byte

- field=$edit(dbl
- field=$trim($edit(dbl

-field,"$$$$.99 - ")
-fiel  d,"$$$$.99

-")

Data Examples:

500

$5.00

Other Functions

$LOOKUP

Purpose is to determine if a key value has been loaded into memory with options to
reference associated data.
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If Usage:

if $lookup is capable of determining if a key value exisid also compare against a

field specified with the data field.

table tablename,key file,filename

if $lookup(tablename,key)

table tablename,keyfile,filename,data(data - field)
if $lookup(tablename, key,data - field) = inputsrcdatafield

Extract Usage:

table tab  lename,key file filename,data(data
extract target - field=$lookup(tablename key,data

~field)
- field)

$READ

Purpose is to expand the command line limit for an if command beyond 256
characters.

If Usage:

if $read

- number=1 and
- number=3 and
S/

Date Functions

$TODAY

Purpose is to determine the current date.

If Usage:

If date - field=$today( -1)
if date - field=$today

Extract Usage:

[ ext target

- date=$today

The datefield and targetiate must be defined as having a particular date format

(item command) and in a propaontainer for that particular date type.

$DATE

Purpose is to determine a given date.
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If Usage:

| if date - field=$date(*/*/*)

Extract Usage:

|extdate - field=$date(*/*/*) |

Datefield must be defined as having a particular date format (item command) and in
a prgoer container

$INVALID

Purpose is to determine if a given date is valid or not.

If Usage:
item check - date,date,ccyymmdd
if $invalid(check - date)

Extract Usage:

Not typically used in extract.

$STDDATE

Purpose is to convert from any supported Suprtoolidaay container to
CCYYMMDD in a double integer container. For date formats with only two digit
years Suprtool will look at the value of Set Date Cutoff in order to determine what
century to convert it to, whether it be 19 or 20.

If Usage:

item my -yymmdd date,date,yymmdd
if $stddate(my - yymmdd date) = 20141213

Extract Usage:

item my -yymmdd date,date,yymmdd

define new - ccyymmdd- date,1,4,double

ext new -ccyymmdd- date=$stddate(my - yymmdd date)

$DAYS

Purpose is to convert any supported Suprtool date to a nuhtbays since 4713BC
or Julian Day format. Main purpose in if is to compare two dates and get the
diffference. Main purpose in extract is to typically transform a date to be so many
days away from the current date value.
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If Usage:

|if ($days(entry -date) - $days(order - fulfill - date)) >=30

Extract Usage:
| extract new - date=$stddate($days(entry - date) + 10)

$MONTH

The if / extract commands can utilize a function called $Month, which will add a
given number of months to a given date in the format of ccyymmdd gnyyyld.

For Example:
In somefile
Item mydate,date,ccyymmdd
Def targetdate,1,4,double
Ext targetdate=$month(mydate,+4)

The above task will take the field mydate and add four months to it. Suprtool will
check if the date is valid and adjust the date witeason. For example if the given
month for mydate has 31 days and the day is 31, and the month mydate becomes
when the date is added to has only 30 days. The date will be adjusted to hae the 30
for the day.

If Usage:

[If $month(entry - date,+10) = 201612 13

Extract Usage:

|extract new - date=$month( entry -date , +10)
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Suprtool Commands

General Notes

Do not enter the > sign when
typing commands.

When you run Suprtool, it prompts for commands with a ">" character and rea
commandines from the standard input device. Suprtool commands contain a

command name which may include one or more optional parameters that are
separated by commas.

In this chapter, we describe the Suprtool commands in alphabetic order. Each
command namesifollowed by its minimal abbreviation in brackets. For example:
[D] for Define and [DU] for Duplicate.

Most Suprtool commands work within the context of the input file. In general, the
Base, Chain, Get, and Input commands must be entered before othearmsnm
Once the input source has been specified, commands can be entered in any order.

Abbreviating

You may shorten the command name to any substring that uniquely defines the
command. For example, Form can be abbreviated ag FOstnce there are no

other commands that start with "F". Duplicate, however, can be abbreviated only to
DU, since there is also a Define command in Suprtool.

>j sdfile {Input command}
>| {List command}
>X {Xeq command}

Uppercase or Lowercase

You can enter the letters in either uppercase or lowercase because Suprtool upshifts
everything in the command line except literal strings within quotes (e.g., "abc")
These two commands are identical:

>SEXTRACT QTY
>extract gty

Multiple Commands per Line

You can enter several commands on a single line, if you separatevithem
semicolons. An entire "task” can be placed on one input line.
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The maximum command that
may be specified in the Info=
parameter of the Run
command is 80 characters.

You may also use MPE's
:COMMENT command to
entercomment lines.

>in old;out new;xeq
>get m - customer;if cust - status<>10,20,30;list;x

Caution: Suprtool cannot distinguish between several commands on one line and
several commands entered on several lifibis is not a problem when using

Suprtool in batch, as Suprtool stops executing when an error occurs. But when using
Suprtool interactively, specifying multiple commands separated by a semicolon,
Suprtool keeps on parsing the rest of the line after isfanderror. For example, if

you misspell the “fldname" when you type the following,

| >get dsetname; if fldname="value";del;out filename;xeq |

Suprtool sends you an error message with the typo, but continues with the rest of the
command line. This has the efteof deleting all the entries in the dataset. It is risky
to type Xeqg on the same command line as any other command unless:

1. You are not concerned with the consequences if you make a mistake
(e.g., any "extract" task should be safe).

2. You don't make any niakes.

The usual reason for putting all the commands on one line, including the Xeq, is to
permit repetition of the task by using the Before command. It is not necessary to type
everything on one line because with the Listredo command, Suprtool allows you

pick and choose any of your last 1000 commands.

Continuation

The maximunphysicalcommand line is 256 characters. You may eatenmands
on multiple input lines by putting an "&" continuation character at the end of th
line. The maximum total command length is 256 characters. The separating ¢
in commands is not optional. Should your If command exceed 256 characters
the Table command, or $read.

>in sdfile

>if status="20" and & {continue the If command}
state="AZ""CA","OR" {select several states}

>output outfile

Comments on Command Lines

Comments may appear at the end of any command line, as long as they are
surrounded by curly braces. Many of the examples in this manual show comnmr
the end of command lines. You can enter a comment as théemlin a Suprtool
command line. When you enter continued command lines, the comment can ¢
before or after the continuation character:

>{The following task extracts all customer records for}
>{ the different customers we are interested in.}
>in cus tomer {input self - describing file}
>if status = "10" or &  {prepaid status}
status = "20" or &  {current status}

status = "30" {arrears status}
>output outfile {output to a disc file}
>exit {execute the task and exit}

STREAMX is a product from VESOFT that permits you to build flexible job
streams. STREAMX contains a complete programming language with loops,
prompts, and parameter subgion. A problem arises when trying to enter
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comments into a Suprtool batch job that will be submitted with STREAMX. Suprtool
uses the {...} pair to delimit comments. STREAMX uses these same characters for
expressions. Similarly, Suprtool uses questionknas part of pattermatching in

the If command, and STREAMX uses question marks for questions.

You cannot change Suprtool's comment or patteatching characters, but you can
change the expression and question characters in STREAMX. The following
exampe changes the STREAMX expression characters from {...} to ~...~, and the
guestion character from ? to *:

ljob example,user.acct

:setquestion °

::setbraces ~~

::;prompt date datevar = "Enter date to select: "
Irun suprtool.pub.robelle

>base store {input database}
>getd - sales {and dataset}
>if deliv - date=~datevar~ & {STREAMX substitutes actual date}

>and product - code == "??X?3@"

>output mpefile

>exit

Itell ~hpjobname~,~hpuser~.~hpaccount~;Example do ne.
legj

MPE Commands

If Suprtool doesn't recognize the command you have entered, it tries to interpret it as
an MPE command. Suprtool also interprets any command line beginning with a
colon (:) as an MPE command. Only thergonands that MPE allows in "break" are
allowed in Suprtool/V. This feature can be used to establish :File commands for the
input or output files, to :PURGE the output file to avoid a duplicate file name error,
and to include :COMMENT lines. For example:

>:c omment sort custfile by custnum
>input custfile

>key 1,10 {no colon on the next command}

>purge sortcust {make sure that no duplicate file error occurg
>output sortcust

>exit

MPE/iX Commands

Suprtool/iX executes any MPE command (e.g., Run), UDCs, and command files.
Caution: programs that suspend, instead of terminating, are not killed by the
HPCCOMMAND intrinsic.

Calculator

Any command line beginning with an equal sign (=) is treated as a calculator
expression. This feature can be used to compute blocking factors and do other
calculations without the need of an electronic calwrl For help, type =?.

Control-Y Interrupt

You can interrupt a Suprtool task with the Contrdkey (hold down Control while
striking Y). Suprtool responds by telling you how much work it has done
(IN=,0UT=,etc.) and asks if you wish ttop. Hit the Return key to continue or type
YES to stop the task. Even though you abort the task, your output file is saved
(although it may be empty if you stop before the sort phase is over).
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If you use ControlY during a Put, Delete, or Update operatithre database locks

are still in effect. Do not walk away from your terminal without answering YES or
NO to the "stop" question. If you are Deleting records, you should continue the task
unless you don't want the output file. With the output file, youreaaver the

records back into the dataset by using the Put command.

When you hit Contrel, MPE must fix Suprtool's stack markers so that you resume
where the interrupt occurred. WithRE V, we have received reports of invalid
stackmarker aborts in Suprtool, when using Controlvhile reading a dataset. This

is probably because the stadarker format changed in MPE V, and Controhas
trouble finding the proper one when Suprtool i®nvileged Mode. There is not

much you can do except to avoid Confyolvhile reading a dataset.

Error Recovery
There are several errors that can occur during a Suprtool "task™:
1. The output file fills up.

2. There are invalighackeddecimal or zonedlecimal digits in the input
record.

There is a duplicate key when writing to a KSAM file.

An attempt is made to delete a master dataset entry which still has
associated detail entries.

5. Suprtool tries to Put a record to a detail datahat does not have an
associated master entry.

6. An attempt is made to add a master dataset entry which already exists.
7. An attempt is made to delete a dataset record that has changed.
For errors 4 through 7:

If Set Ignore is Off (default), Suprtool prints an error message and stops processing
the input file. For KSAM errors, the standard fidormation display is printed. For
IMAGE errors, Suprtool prints whatever information is available on the record that
caused the DBDELETE, DBPUT, or DBUPDATE error (when Set Dumponerror
On).

The information from IMAGE errors may include the input recarthber, the

output record number and the data values of the record. Suprtool uses the current
options of the List command to print the data values. If no List command was
specified, Suprtool uses the List defaults.

To only see a summary of IMAGE errors tloaturred, turn Set Dumponerror Off.
To continue processing, even when errors occur, turn Set Ignore On.
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Add Command [AD]

The Add command currently is available only for Oracle access edXiP
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Base Command [BA]

Opens a specified database. Once you have it open, you can extract data from
datasets, delete entries, load new entries into datasets, use the schema to define fields
for MPE files (Input file = set), and do dime Editing of the dataase (Edit allows
add, change, delete, list, modify of individual fields and entries).

To access a remote DS database, specifgybtermame in the Base command. To
access a remote NS database, use a :File command.

To close the current database, use Base without parameters.
BASE [syster#]basenam¢ mode[,password ]
(Default: systemlogon,mode=1, passwordCreator)

Systenis the DS name of a remote HP €3000 (optiomdsenamés the name of
your databaséModeis the DBOPEN mode that you want (i.e., mddfor shared
updates, modé for shared readnly), andpasswords the DBOPEN database
password. When thgasswords included in the Base command, it is always
upshifted. Use the ? option to specify lowercase passwords.

Suprtool opens the Base, which remains open until you do another Base command, a
Reset Base, or a Reset All, even if you do several extracts from Himdat
Examples

The first example shows a typical Suprtool task. A dataset in the Store database is
read and a subset of the entries are sorted into a disc file:

>base store,5,READER
>getd - sales

>if sales - total>10000
>sort cust - account {sort by account number}
>output salesout {output has same structure}
>exit { as the dsales dataset}

{open for read access only}
{select an input dataset}
{choose a subset of all entries}

Our next example opens the database with the Creator password (which is the
default). No output file is produced; instead, we produce a formatted listing of the
input dataset:

>base store {use the Creator password}

>form sets {you cannot remember the names}
>getd - inventory { of the datasets in Store}

>list {print the dataset fielsl formatted.}

>exit { no output file is created}

In session mode, this command would prompt for the database password. If none is
entered, or Suprtod not running interactively, the Creator password is used by
default (;). Because the open mode was not specified, the database is opened in
model.

Database Passwords in Batch

In batch mode, it is necessary to specify a database password without the password
being echoed on the job stream listing. A special database password is provided to
allow for this. When a question mark "?" is used as the database password, Suprtool
promps for the password on the next physical input line without echoing. This
occurs in batch mode or in session mode. For example:
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>base store,5,? {Suprtool prompts for the password.}

Password > {Password is a this line, but it won't}
>getd - inventory {show on job stream listing or terminal.}
>exit

File Commands

You can use a :File command tedieect a database name to another group and
account in Suprtool. For example:

:run suprtool

>: file dbx=db23.data.test
>base dbx

>get cust - master

Because the remote database feature generates a :File command, you cannot combine
these two features. If you specify a remote system in the Base command, the
specifiedbasenamenust be precise. Any exisginFile command will have been

overruled. When Suprtool closes a remote database, any :File command for the
database is reset.

DS/3000 Database Access

Suppose that you wished to obtain the total of theHBMD-QTY and the UNIT
COST d the inventory in a remote D&atabase. The following Suprtool example
would obtain the totals:

>base newyork#store.data,5,READER {NEWYORK database}
>getd - inventory

>total on - hand - gty {produce a total of this field}
>total unit - cost {total this field too}

>exit {no output file is created}

You must have already done the necessary :DSLINE and :REMOTE HELLO
commands. This is the only way to read from a remote database in Suprtool. You
cannot use the "Remote Database Access" facility of IMAGE. Suprtool does a :File
command for the base name before calling DBOPEN.

| file basename=basename; dev= system #disc. |

NS/3000 Database Access
There are two restrictions to accessing a database on a remelst€:
1. You cannot use thgystermame of the Base command.

2. You cannot specify the NS/300@de specificatioms part of the
databas@ame.

The only way to access a database on a remotgystBm is to use a :File command:

:dsline mrp.go.hp

:remote hello user.account,group
file store=store:mrp.go.hp

:run suprtool.pub.robelle

>bhase store

>getm - customer

>output mcust

>Xeq

Jumbo Datasets

Due to limitations in MPE/iX, Suprtool cannot open remote Jumbo datasets. Suprtool
will fail with an error similar to that showed as below:
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[ Error: Unable to open MPE file /ACCT/GROUP/DATASET.001 |

Privileged File Violation

When trying to access a database on a remote computer with Suprtool, the Get
command may fail with the error "Privileged File Violation (FSERR 45)". This is the
reault of changes made to NS to improve security for remote file access. Apparently,
some customers complained to HP that a program on the local system should not be
permitted to FOPEN a privileged file (such as an IMAGE dataset) on a remote
system unless theser on the remote system has PM capability.

There are three workarounds to this problem:

1. Set Privmode Off in the Suprtool task, before the Base command. This
forces Suprtool to use slow DBGETSs instead of fast NOBUF/MR
access.

2. Log on to the remote system as a user with PM capability and proper
read/write access to the database (such as Manager.Sys). Or run a
program on the remote system such as GOD from VESOFT, granting
the remote user the required capability and file accesdques.

3. Log on to the remote system as you have done in the past, but run
Suprtool on the remote system instead of the local system. That is, run
Suprtool on the same computer as the database resides, and direct the
output file back to the local computernAadded advantage of this
method is that only selected database records have to be passed across
the NS connection.

For many tasks this improves performance dramatically. Suppose you want to select
transactions for one month from a yearly history datdfsStiprtool is run on the

local system and the database resides on the remote system, then all the records in

the dataset must be passed across the NS connection, just to have most of them
rejected by Suprtool's selection criteria. On the other handpit&l is run on the

same system as the database, then only the selected records have to be passed across
the NS connection.

This is the solution that we recommend. If you do not have Suprtool on all your
production systems, you can use one of the othekawounds, or call us for a right
to-copy license.

Open Modes

Base does not allow mosdfefor exclusive read access, but it does allow rmbler
exclusive update while others read. Metdisallows changes while you are
extracting from the database. Me8éor fully exclusive access is tolerated, but
causes Suprtool to use slow DBGETSs to extract from datasets-3/sfuieuld only
be used when you need to do a Delete or Put command with Set Defer On.

Suprtool allows you to open a second database in the Pumaod when you are
copying from one database to another.
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Before Command [B]

Repeat any combination of the previous 1000 command lines, with or without
editing.

BEFORE [ start[ / stop] ]
[ string]
[ALL| @]
(Default: redgorevious line)
(BQ=redo without change)

The Before command allows you to modify the commands before it executes them.
If you don't need to change them, use BQ or Do.

The Before command uses Qesliyle Control characters for modifying the
commands. The dafilt mode is to replace characters. To delete use Cdhtianhd

to insert use ContreB. If you prefer HPstyle modify (D, R, I, and U), use the Redo
command instead of Before.

Examples
>listf @.soruce {"source" is not spelled right
NON EXISTENT GROUP. (CIERR 908)
>Before {redo most recent command}
listf @.soruce {last command is printed}

our {you enter changes to it}
listf @.source {the edited command is shown}

{you press Return}

>listredo - 10/
>before 5 {redo 5th command in stack}
>hef 8/10 {redo 8th through 10th}
>b listf {redo last Listf command}
>D listf temp {redo "listf temp" command}
>h @temp {redo last containing "temp"}
>before -2 {redo command before prmus one}
>pefore -5/-2 {redo by relative lines}

Modify Operators

If you wish to change any characters within the line, the modify operators are the
regular Control Codes used in Qedit:

Characters Action

Any printing characters replace the ones above

ControlD plus spaces deletes columns above.

ControlB puts you into "insert before" mode.

ControlA starts appending characters at the end of |

ControlA, ControtD, plus spaces deletes from the end.

Cortrol-T ends Insert Mode, allowing movement to a
new column.

ControtG recovers the original line.

ControtO specifies "overwrite" mode (needed for
spaces).
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Persistent Redo

Redo commands can be saved in a permanent file and can therefore be used from
another session. You can use 8 redocommand to specify a filename to save
your redo commands. Please sBedd on page264for details.
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Chain Command [C]

Selects an IMAGE dataset and a search path as the input source for the next extract.
Unlike the Get command, the Chain command reads records by using the standard
IMAGE intrinsics. For detail datasets, the Chain command does a DBFINzon
specified search path and uses DBGET made read the records. For master

datasets, the Chain command uses DBGET rfod®u must have read access to all
fields in the dataset entry. Only one Chain, Get, or Input command is allowed per
extract task.

CHAIN setname,searcfield=value [,...]
CHAIN setname,searcfield=table-name

When using Chain, the size of the output file defaults to the size of the Chain dataset.
If the dataset is large and the selected subset is small, you should use the Numrecs
command to reduce the size of the output file.

Selection by Individual Values

Suppose you want to find all the sales records for customer account "1234".
Assuming that cusaccount is a search field in thesdles dataset, you would use

this:

>base store,5, READER {open for read access only}

>chaind - sales,cust -account="1234" {read the sales records for customer 1234}
>out outl

>Xxeq

If you want to select sales records for more than one customer, you would use:

>chain d- sales,cust - account="12345","67890","39201"
>out out2
>xeq

Values with Decimal Places

You can specify values with decimal places for search fields with implied decimal
places. For example,

>item unit - cost,decimal,2 {two implied decimal points}

>chaind - inventory,unit - cost=10,10.5,10.75

>out out3 {select records for 1000, 1050, and 1075}
>xeq

Selection with a Table

You can specify the records to read using a table. The Table command may appear
before or after the Chain command. Use this option when you have a file of key
values to search for:
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>{select the sales records that match the values in custfile}
>chain d -sales,cust -account=sales -table

>table sales - table,cust - account,file,custfile

>out out4

>xeq

Combining Chain with If

The Chain command selects an input dataset and a set of key values to se@rch for
specify additional selection criteria, use the Chain command to specify the key
values and the If command for the additional selection criteria:

>{select records for customer 1234 where the sales -qtyis}
>{ greater than 100}

>chaind -sales,cust -accou nt="1234"

>if sales - qty > 100

>out out5

>Xeq

B-trees and Chain

The Chain command only takes advantage-tBs if the BtreeModel setting is
turned on at the root level. This setting means that all DBRiiiBe 1 calls will
utilize the Btree.

You can turn BtreeModel on by doing the following:

:run dbutil.pub.sys
>>set BtreeModel=on

The Chain command allows the partial key retrieval eand U type items on the
master dataset, and implicitly on amgsociated detail dataset. For example,

>base cd.db.data,5,reader

>chain a -songs,song - title="w@"

>list

>Xxeq

Warning: Using DBGET for the input records
>GET A- SONGS (289) >0UT $NULL (0)
SONGTITLE = we only come out at night

>GET A- SONGS (56) >OUT $N ULL (1)
SONGTITLE = where boys fear to tread

IN=2, OUT=2. CPU -Sec=1. Wall - Sec=1.

As previously mentioned, we can search a detail dataset by using the imyfi B
or the search item that has #rBe attached to the associated master.
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>chaind -songs,song - title="w@"

>list

>Xeq

Warning: Using DBGET for the input records
>GET D- SONGS (37) >OUT $NULL (0)

CDNO =2 CD -TITLE = Mellon Collie
ARTIST = Smashing Pumpkins SONG -NO =10
SONGTITLE = we only come out at night

>GET D- SONGS (28) >0UT $NULL (1)

CDNO =2 CD -TITLE = Mellon Collie
ARTIST = Smashing Pumpkins SONG -NO =1

SONGTITLE = where boys fear to tread

IN=2, OUT=2. CPU -Sec=1. Wall - Sec=1.

Third-Party Indexing

If MPE/iX third-party indexing is enabled, the Chain command takes advantage of
third-party indexes in the specified dataset. $harchfield parameter can be any
IMAGE index or any thireparty index. Only Xand Utype fields are supported.

Use the Form command to see which index fields Chain will acceptzalbeyou
specify is still restricted to the maximum length of slearchfield. The following
example uses a thiplrty index to only match customer entries wherdabename
starts with the letter "A":

>chain m - customer,name - last="A@"
>list standard
>xeq

Notes

The Chain command is intended to replace a Get and If combination where the
primary selection is by key value. In many cases, it is still faster to use the Ge
command to read the entire dataset than it is to use the Chain command to use
searchpaths or thireparty indexes. Use Set Stat On to compare the performance of
the Chain and Get commands.

The dataset search field cannot be-fyse item.

The Chain commad always reads the chain values in sorted order by ascending
searchvalue. You do not need to specify a Sort command to have the output file
sorted by the search field.
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Clean Command [CL]

Specifies what charagteto clean when using the $Clean function.
CLEAN [ SPECIAL | <string> <range> ]
(Default: None)

Suprtool will "clean” or replace all of the characters specified in the Clean command
from a byte type field when invoked by the $Clean function. To definé wha
characters that need to be replaced you use the clean command with the character
you want to clean in quotes. Since most of the characters that you will need to clean
are unprintable, you can enter the decimal equivalent of the character. This is
denotedby entering the "*" character in quotes preceding the decimal number of the
character you wish to clean.

An example of how easy it would be to clean your database of certain "bad"
characters in bytgype fields would be as follows:

>base mydb,1,;

>get customer

>clean "A9","A10","N0","AT"

>update

>ext address(1) = $clean(address(1))
>ext address(2) = $clean(address(2))
>xeq

The SPECIAL keyword automatically defines Clean characters of Decimal O thru to
Decimal 31.

>base mydb,1,;

>get customer

>clean special

>update

>ext address(1) = $clean(address(1))
>ext address(2) = $clean(address(2))
>xeq

You can also specify a range of characters with the following syntax:

>base mydb,1,;

>get customer

>clean special,"128:/255"

>update

>ext address(1) = $clean(address(1))
>ext address(2) = $clean(address(2))
>xeq

The above task would clean all byte type fields of any characters from Decimal 0
(Null) to Decimal31 plus Decimal 128 to Decimal 255.

Removing Bad Characters

You can have the Clean function clean the field, and instead of replacing with a
space, the $clean function will essentially shift characters to the left by Sh#ing
CleanChar in the following manner:

| >Set Cleanchar f<null >0 |

Suprtool will pad the field that was cleaned with the appropriate amount of
characters with a space at the end of the field.
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Define Command [D]

Defines fields that cabe used in the Duplicate, Extract, If, Item, Sort, Table, and

Total commands. With Define, you can do selection on ordinary data files using the
same kind of readable "expression" that you use with databases. You can also access
data fields that are notteally structured as defined in the database (e.g., implicit
subfields within an IMAGE field).

DEFINE field, definition

field is an identifier up to 32 characters long, must begin with a letter, and can
corsist of letters A through Z, digits 0 through 9, or the following symbols:

- K 2H%&@

In the case where the field name is written to adesfcribing file, only the first 16
characters are used.

definitioncan be in two different forms: abstduor relative.

Absolute Definitions
DEFINE field, bytepositiorsublen[,typd [,subcount
(Default:type=BYTE, subcountl)

Thebytepositioris a positive integer giving the byte index where thel fsthrts. The
first byte is always number 1, not 0. Tégblenis the number of bytes in the field.
When thesubcounis 1 (default), thesublenis the total number of bytes in the field.
When you specify aubcountthesublenis the byteength of eaclsubfield.

SeeData-Typesbelow for the definition ofype

>input discfile {input from a disc file}

>def qty,14,4,double {double integer (PIC S9(9) COMP)}
>def name,5,6 {character string of 6 bytes}

>sort name {sort using the field "name"}

>total gty {total all the values of the field "qty"}
>exit

Relative Definitions
DEFINEfield, fieldnam¢g (subscript)] [ [offse] ] [,subled [,typd
[,subcounit
(Default: subleritype=same agieldnamé

Thefieldnameis an IMAGE field from the dataset specified in Chain, Get, or
Input=dataset or a field from a selflescribing file, or another Defined field.
Relative definitions are similar to COBOL's Redefine verb.

Thesublenandtypeare optional. They default to the total byte length and type of the
fieldname The 6ubscrip} parameter is an optional sitem index for arrays such as
IMAGE compound items like 5J2 or 4X20. The first stdm is number 1, and if no
subscript is provided, Suprtool uses the first-geim. The[offset] parameter is

optional and sgcifies a byte offset from the position that would otherwise be used.
This allows you to define fields relative to other fields. Jdféset] starts at 1 and

not at O (i.e., FIELD[1] is the first byte of the field).

To define a field that corresponds te thecond streetddress of ntustomer, you
would use:
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>get m - customer
>define city,street
>if city="Vancouver"
>list

>Xeq

- address(2)

Data-Types

Here are the valitypes

Type
BYTE
INT/INTEGER
DOUBLE
REAL
LONG
IEEE
PACKED
PACKED*
DISPLAY
LOGICAL
CHARACTER

Description

printable ASClicharacters
two's complement

two's complement

Classic floatingpoint

Classic floatingpoint

IEEE floatingpoint
packeddecimal
packeddecimal, last nibble unused
zoneddecimal numeric field
unsigned integer

for Native Language Support

For compatibility with Sort.Pub.Sys, the Define command also accepts Fpoint as the

datatype for IEEE numbers.

The following table shows the Suprtool definitions for the IMAGE dwgpees:

IMAGE Type Number of Bytes COBOL SUPRTOOL
Declaration Definition
11 2 S9(4) COMP >define a,1,2,integer
12 4 S9(9) COMP >define a,1,4,double
14 8 S9(18) COMP >define a,1,8,integer
Ji 2 S9(4) COMP >define a,1,2,integer
J2 4 S9(9) COMP >definea,1,4,double
J4 8 S9(18) COMP >define a,1,8,integer
Un n A(n) >define a,1n,byte
Xn n X(n) >define a,In,byte
Zn n 9(n) >define a,In,display
Pn n/2 S9(-1) COMP-3 >define
a,1n/2,packed
K1 2 >define a,1,2,logical
K2 4 >define a,1,4,logical
R2 4 >define a,1,4,real
R4 8 >define a,1,8,long
E2 4 >define a,1,4,ieee
E4 8 >define a,1,8,ieee
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Datatype Display may have a trailing overpunch sign.

Packed-Decimal Fields

When defining packedecimal fields, you must convert the number of decimal
digits into a byte count. The last digit of a decimal fieldligsaysused for the sign.
There are two dattypes for decimal fields: PACKED for those that end on a byte
boundary ad PACKED* for those that end in the middle of a byte. Here are some
example definitions of packetkecimal fields:

Suprtool Definition Description

>define m,1,2,packed s9(3) COMP3, P4 in IMAGE, 2 bytes, 4
nibbles, last is sign digit

>definen,1,2,packed* s9(2) COMP3, P4 in IMAGE, 2 bytes, 4
nibbles, last digit is unused

>define p,1,6,packed s9(11) COMP3, P12 in IMAGE, 6 bytes, 3

words, 11 digits

Data-Type Warning

The Define command accepts field definitions of any combination oflbgtgh and
datatype. However, many combinations have limited usefulness in Suprtool. In
these cases, Suprtool prints a warning. For example:

>def field,1,1,integer
Warning: Length of 1 is of limited use for the data - type INTEGER

Examples

The following examfes show the various datgpes and combinations that are
available with the Define command:

>define a,11,4,double {J2 or 12, S9(9) COMP}
>define b,21,2,int {J1orl1, S9(4) COMP}
>define c,3,4,real {R2, Classic floatingpoint}
>define d,5,8,long {R4, Classic floatingpoint}
>define e,21,8 {character string}

>define f,address(5) {fifth occurrence of address}
>define g,address(5)[3],4 {relative offset}

>define h,address(5)[4],2,byte {middle of the address}
>define i,x[6],4 {starts at sixth byte of X}
>define j,invoice,6,byte {redefine field as Byte}

Absolute Example

The followingexample shows the most basic use of the Define command to create a
new field definition at an absolute location in the input record.
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{"amt" is an integer that starts at the 11th byte of file}

>def amt,11,2,int

>if amt > 1000 {"amt" is now a field we can select on}
>output outfile

Absolute Example with Subcount

IMAGE and Suprtool allow fields to be repeated. In the next example, we define an
amount field that repeats twelve times (e.g., once for each month of the year). We
usea subscript when we want to refer to a specific month.

>def amt,11,2,int,12 {"amt" is an integer that repeats 12 times}
>if amt(5) > 1000 {we select on the 5th subfield}
>output outfile

Relative Examples

Use the simjest form of relative definitions to rename existing fields.

>def quantity,qty {"quantity" is a more readable name}
>if quantity ="100 " {selection on the new field}

The Define command copies the byteposition, sultlerand type to the new field,
but it does not copy the subcount. Define assumes that you want the first subfield:

>def amount,amt {amtis 12J2}
>if amount > 1000 {amount is 1J2 and is the same as amt(1)}

Relative Example with Subcount

Because Suprtool defaults the subcount to one, you might want to specify an explicit
subcount when giving a new name to an existing field.

>def amount,amt,,,12 {amt is 12J2; same length and type}
>if amount(5) > 10 00 {amount is 12J2; we are selecting for May}

Relative Example with Subscript

Use subscripts to define a new field that corresponds to a specific subfield.

>def may,amt(5) {amt is 1232}
>if may > 1000 {may is the fifth subfield}

Relative Example with Offset

Many applications define subfields within a larger character field. A common
example is a partumber where the first four digits are the warehouse location, the
second four digits are then number, and the last four digits are a serially assigned
number. Use the offset parameter to define new fields that are relative to the start of
the part number. The file INVOICES is a sdHscribing file.

>in invoices {partis 12 bytes}

>def warehouse,part,4 {warehouse starts at part}
>def bin,part[5],4 {bin is second four bytes}
>def release,part[9],4 {release is the last four bytes}
>if bin ="100" {use any field for selection}

Note that redefining the digits of a larger numeric field only works when the field is
a character field (type X, U, or A).
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Relative Example Combining Subscripts and Offsets

If we have ten part numbers combined into one field., 10X12) we can still define
a single field that corresponds to the bin number of one of the parts.

>in invoices {allparts is 10X12}

>def bin3,allparts(3)[5],4 {we are checking stajrting
>ifbi  n3="100" {é of the third part|}
Notes

The purpose of the Define command is to tell Suprtool to look at a portion of the
input record in a certain way. For example, if the record contains ASCII digits in the
first ten bytes, Define add be used to assign a field definition to the first six bytes.
In this case, the field must be defined as -dgta Byte, Char or Display.

The Extract command may be The Define commandannotbe used to convert data from one format to anothe
used for data conversion. See Using the same example, the Define command could not be used to treat the

the Data Conversiosection digits of the ten @it ASCII field as Integer, Packed, Real, or any other numeric
of the Extract command for format. If the input record contains ASCII digits, Define cannot change them tc
details. another datdype.

It may be helpful to think of the Suprtool Define command as similar to a COBOL
REDEFNES clause, or a FORTRAN EQUIVALENCE statement.
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Delete Command [DEL]

Deletes all entries selected from the input dataset.
DELETE

Delete has no parameters, and can be entered only after the source efdopig

has been specified using Get or Chain. Delete causes Suprtool to "delete" the input
records after they have been read, either all of the input records, or a subset defined
by the If command. Delete is not supported for KSAM and MPE files, only for
IMAGE datasets.

Examples

>:comment Delete and sort old transactions, write to file.

>base store, 1,writer {open for write access}

>getd - sales {dataset to delete from}

>if purch - date<980101 {selea which records to delete}

>delete {ask for deletion}

>sortcust - account {sort by account and sort}

>sort purch - date { by date}

>output oldsales {output file with deleted and sorted records}
>exit

Losing Records

Delete can be combined with other operations, such as select, sort, write to output
file, and even a Put to another dataset. Care must be used when combining
operationsbecause such combinations cannot be restarted if the Suprtool "run" is
aborted for any reason (including hitting Cortvolnd answering "yes"). See
"Suprtool and IMAGE on pageb9 for more details on using the Delete and Put
commands in combination.

Suprtool deletes records during the input phase. This means that records are deleted
before they are sorted. All of the selected input recorelslaleted before the first

output record is written when sorting the input. If you press CoNtarid answer

"yes" before a delete task has completed, there may be no way to recover your
deleted records.

Improving Performance of Delete with Deferred Output

Suprtool uses the standard Image intrinsic DBDelete to remove entries from a
dataset. This makes tasks with a Delete operation sthaerthe standard
MR/NOBUF extracts, but insures structural integrity of the database and that any
Third-Party Indexes are kept in sync.

You can reduce the time needed to Delete dataset entries by enabling deferred output
for the database. If you open tth@tabase in mod® (exclusive) and Set Defer On,
Suprtool calls DBCONTROL to defer posting of IMAGE writes to disc. The

database creator can enable deferred output processing for all users of a database
with DBUTIL (enable base for autodefer).

Deferred oybut can make deletes (and puts) faster, but if the system crashes (i.e.,
you have a system failure or a nonrecoverable power failure) while you are using
deferred output, you must RESTORE your database from tape. You do not have to
restore the databaseStiprtool stops because of an error or if you abort Suprtool
(i.e., break/abort or :abortjob) while deferred output mode is being used.
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Omnidex

If you are deleting from a dataset with Omnidex keys, you must havei KPEH -
party indexing (TPI) enabled in your database, or you must run Suprtool with
Omnidex's call conversion facility. To run with call conversion you must run
Suprtool with special parameters.

For Omnidex version 3.0.00 and greater:

:run suprtool.pub.r obelle;xI="xl.pub.disc"
For Omnidex version 2.05.03 to 2.09:

‘run suprtool.cc.disc;lib=g

Warning Message

When deleting records from the input dataset r@gbasks for permission to delete
all records if there is no If command to select the records to be deleted:

Delete all records from the D - SALES dataset [no]:
Respond Yes for the task to continue.
In batch mode, Suprtool assumes Yes and keep processing.

Note that if there is no If command, but there is some other command to limit the
number of records deleted (e.g., the Numrecs command or a‘reogie on the Get
command), Suprtool still asks the question, implying that all records in the dataset
will be deleted. In these cases, only the records that are read, based on the limiting
factor, will be deleted.

For interactive approval of each deletion, see the #Delete command of Dbedit.

Notes

For IMAGE manual master datasets, a DBDELETE call fails if they¢ntbe

deleted is a "chathead" with related detail entries still linked to it. When this
happens, Suprtool, by default, prints an error and stops processing the input data. If
Set Dumponerror On, the record is printed on $stdlist. If Set Ignore Orebas b
entered, Suprtool continues processing and prints a count of -lobadls" at the end.
Records that cannot be deleted are not included in the output file.
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Do Command [DO]

The Do command repeats (without changes) any of the previ@@scbmmands.

DO [ start[/ stop] ]
[ string]
[ALL| @]

(Default: repeat the previous command)

Commands are numbered sequentially from 1 as entered and the last 1000 of them
are retained. Use the Listredo command to display the previous comnyandcan
repeat a single commanda(5 ), a range of commanddd 5/10 ) or the most

recent command whose name matches a stlimdjgt

the commands before executing them, use Redo or Before.

). If you want to modify

Examples

>listredo {see the previous 20 commands}
>do {do previous command again}
>do 39 {do command line 39 again}

>do 5/8 {do command lines 5 to 8 again}
>do list {do most recent List command}
>do show {do last starting with "show"}

>do showjob job {do last "showjob job" command}
>do @job {do last containingjob"}

>do -2 {do command before previous one}
>do -7/-5 {do by relative line number}

>do 5/ {do command lines 5 to "last"}
Notes

The Do command can be abbreviate,.
combine commands on the same line.

,as in MPEX . You cannot use

"t
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Duplicate Command [DU]

By default, Suprtool copies all selected input records to the output file. The
Duplicate command deterngs what to do with duplicate output records. Duplicate
records can be discarded, producing an output file without duplicates. Alternatively,
you may be interested in seeing the duplicate records, so you can create an output
file consisting solely of theuplicate records. When deciding whether an output
record is a duplicate, Suprtool either compares the keys only or the entire output
record.

DUPLICATE  NONE | ONLY
RECORD | KEYS [num]
[ COUNT][TOTAL ...]

None

The Noneoption removes duplicate records from the output file. Suprtool compares
each output record with the previous output record. If they are not the same, the
record is added to the output file. This option corresponds to the former Nodup and
Nodupkey optionsf the Output command.

>key 1,4
>duplicate none keys

Input Output

1111 10 1111 10
2222 25 2222 25
2222 35 3333 48
3333 48

Only

The Only option is the exact opposite of None. Only selects all outpardeethat

would not be written by the None option. When the Only option finds a record that
duplicates a record already in the set, it writes that duplicate to the output file. Note
that the first record is not written to the output file. Here are two pheam

>key 1,4

>duplicate only keys

Input Output Input Output

1111 10 2222 35 1111 10 2222 35
2222 25 2222 25 2222 42
2222 35 2222 35

3333 48 2222 42
Record

Suprtool has two methods for comparing output records: Record and Keys. The
Record option compares the entire output record. This option can be specified
without a sort, but in that case the input file must already be sorted. Note tieat the
are two data fields in the records in the following example, so that a comparison of
the entire record yields no duplicates.
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>duplicate none record
Input Output

1111 10 1111 10
2222 25 2222 25
2222 35 2222 35
3333 48 3333 48

Keys

The Keys option compares only the sort keys to determine whether an output record
is a duplicate. This option requires that at least one sort key be specified.

>sort agent
>duplicate none keys
>output ag  ents

{sort by agent}

{create roster of agents}

The Keys Num option determines the level at which Suprtool compares sort keys.
This option controls which duplicate records get included in (or excluded from) the
output file.

In the following exampleve sort by agent and by bilate (in descending order), but
only check for duplicates at the agent level.

>sort agent

>sort bill - date,desc
>duplicate none keys 1
>output agents

{sort by agent}

{sort by date}

{only check for duplicate agents}
{create roster of agents}

Count

The Count option causes Suprtool to produce a new field in the output record with
the number of occurrences of each kelp@aThe count field is called-sbunt, and
is an 12type field. The Count option can only be used with Duplicate None Keys.

>key 1,4
>duplicate none keys count

Input Output

1111 10 1111 10 1
2222 25 2222 25 2
2222 35 3333 48 1
3333 48

{two recards for key value 2222}

Total

The Total option allows up to 15 fields to be subtotaled for each duplicate key.
Separate the fields with spaces, not commas. The Total aatioonly be used with
Duplicate None Keys. A new field is created at the end of the output record for each
total. Each field is called gbtatn:

>sort customer - no
>extract customer -no
>duplicate none keys total sales

- gty sales -amt

The above commands witeate a selflescribing file with the field customeio
and the total by each customer of the sgtgsn the field sttotal1. Similarly the
field sttotal2 will contain the total salesmt by customer number.

The following datatypes are chosen foaeh total based on the datge of the
field:
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Data-Type Total Data-Type

Real R4
IEEE E4
all others P28

Please see the P28 Fields section on how to define these fields in Cobol and
PowerHouse programs.

Note that for byte fields, there can be odlgits in the field. If there are other

characters such as "+%",'or ".", then Suprtool reports an error.

You can use the Link output option to easily see the fields that Suprtool creates. For
repeated fields (e.g., 612), the first subfield is subtdtélgou don't provide a

subscript. You can combine the Count and Total options, but the Count option must
appear before the Total option. You cannot combine the Total command with the
Total option of the Duplicate command.

>key 1,4
>def field,5,2,integer
>duplicate none keys total field

Input Output

1111 10 1111 1 10

2222 25 2222 2 60 {25 + 35 = 60}
2222 35 3333 4 48

3333 48

Deleting Duplicate Records

There is no direct way to dédeduplicate records. Specifying both the Delete and
Duplicate commands does not delete all duplicate output records. This is because the
Delete command occurs in the input phase, as records are read and selected, but the
Duplicate command occurs in thetput phase after the sort has taken place. The
Duplicate command is not part of the selection process; it is the If command that
determines what records are deleted. A common mistake is to specify the Duplicate
and Delete commands without an If commandhla case, Suprtool asks your
permission to deletall input records. Answer "No" to this question to abort the task.

It may be possible to remove duplicates from an input dataset using Suprtool, but
only through roundabout methods. These are tocsaeific to document here. If
you need to do this, call Robelle technical support for assistance.

Self-Describing Files

When you are using the Count or Total options, the sort information ietadted

in the output file. This means that if your output file is in LINK format, there are no
sort keys. If you are going to use this file from Suprlink, use thecB¥se of the

LINK command to manually specify the sort keys.

Non-Self-Describing Files

If the input file is not a selflescribing file and you are using Count or Total, you
also need to extract all the fields from the file. You can quickly extract the fields by
defining a newfield that contains the entire record. For example, if your records are
56 bytes long, then you do the following to extract all the fields:
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>define entire,1,56,byte
>extract entire

Output Restrictions

When you are using the Count and Total options, the only Output formats that you
can use are Data, Daum, Query, and Link. If you want to quickly see the Count
or Total results without using a secorabp, use the List Standard command.

>get dataset

>sort key - field

>duplicate none keys count total data - field
>output result,link

>list standard

>Xeq

P28 fields in COBOL and PowerHouse

Some versions of COBOL do not allow a field greater than 18 digits. To use the P28
field, you must define the first five bytes of the field as filler. For example,

05 ST - TOTALOL.
10 FILLER PIC X(05).
10 TOTAL - 1 PIC S9(17) COMP -3.

PowerHouse users should define this field as follows:

[ Define Total packed size 14 |

Notes

The option of Only or None must be specified before the option of Record or Keys.
Reversing the order causes a syrgeor in the Duplicate command.

You cannot combine the Total command with the Total option of the Duplicate
command.

It is important to note that if the field being sorted is the result of a $function, then
you may not b sorting on the value of the field after the function has transformed
the field. For example the following task may not give you the result you expect:

>base store,5

>getd - sales

>def cust - accountx,1,6,byte

>ext cus t - accountx = $edit(cust - accout,"zzzz99"

>sortcust - accountx {sorting on transformed field before it has value from function)
>dup none keys

>output dsales

>exit

In this instance you will not be sorting on castountx as transformed by the $edit
function, but rather the first six bytes obdles. Therefore it is important to note
when you are using extract to transform a field, you will not be sorting on that
transformed value.

Therefore the way to do the transformation would be to either dividéwo tasks
or if you can logically sort on the field before the transformation in order to achieve
the result, so the task could be:
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>base store,5

>getd - sales

>def cust - accountx,1,6,byte

>ext cus t - accountx = $edit(cust - accout ,"zzzz99"

>sortcust - account {Note sorting on source field}
>dup none keys

>output dsales

>exit

or if two tasks are necessary:

>base store,5

>getd - sales

>def cust - accountx,1,6,byte
>ext cus t - accountx = $edit(cust - accout,"zzzz99"
>output tempsales

>xeq

>in tempsales

>sortcust - acctx

>dup none keys

>output dsales

>exit
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Edit Command [ED]

Edits an IMAGE/3000 database.
EDIT

The Edit command of Suprtool invokes an independent module of Suprtool called
Dbedit. This module permits the user to add, change, list, or delete individual records
or "chains" of records from an IMAGE database. This module should be useful for
debugging syems, doing data entry on simple systems, and quickly prototyping
systems. The Edit command uses the database opened previously by the Base
command. Where Suprtool is primarily a serial tool, the Edit module is primarily a
tool for chained or keyed access.

Examples

>:comment Edit the STORE database.

>base store,1,writer {open for write access}
>edit {switch to Dbedit}

#listd - inventory {Dbedit prompts with "#"}
#exit {returns control to Suprtool}
> {Suprtool prompts again}
Notes

An entire user manual has been provided to describe how to use the Edit feature of
Suprtool. See the Dbedit section in the manual for altidtails.
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Exit Command [E]

Exit Suprtool in one of three ways: quit immediately, suspend entry of commands, or
execute the current task then quit.

EXIT [ABORT | SUSPEND | XEQ ]
(Default: XEQ)

Users are often frustrated when they &iprtool after specifying only part of a task
because Suprtool starts processing the task. To exit Suprtool without executing the
current task, use the Abort or Suspend options.

Typing Exit with no parameters means Exit Xeq. Suprtool recognizes special
command names which specify both the Exit command and an exit option (e.g., ES
means Exit SUSPEND).

Exit Abort [EA]

Cancels the current operation and terminates Suprtool. The Exitaodwithout
parameters always attempts to perform the task currently specified, while Exit Abort
cancels the task and terminates immediately. Thus, Exit Abort is similar to Reset
All;Exit with these differences: should Suprtool be executed as a son gréods

only suspends Suprtool, while Exit Abort actually terminates Suprtool. If you use
Exit Abort to terminate Suprtool in a batch job, the MPE Job Control Word is set to a
fatal value which normally flushes the remainder of the batch job. In batcBxiise
Suspend instead to quit immediately without setting the JCW to fatal.

Examples

You began to specify a sort, stopped for coffee, and decided to cancel the task on
your return;

>base store
>get m - customer

>sort name - last; sort name - first
... coffee loeak ...
>exit abort {cancel the sort and terminate}

End Of Program

Exit Suspend [ES]

When running Suprtool as a son process (e.g., from Qedit), it would be nice to
suspend Suprtool without executitite current task. Exit SUSPEND does this. After
returning to Suprtool, all specifications for the current task are still in effect.
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Examples

:run gedit.pub.robelle
/:run suprtool.pub.robelle
>base store.data

>getd - sales {select input}
>sort purch - date {start specifying options}
>exit suspend {return to Qedit without doing Xeq}

SUPRTOOL.PUB.ROBELLE is still alive. Okay to HOLD ? Y
/...
[:activate suprtool

SUPRTOOL.PUB.ROBELLE

>if sales - total>100000 {continue specifications}
>output bigtrans
>xeq {execute the current task}

Exit Xeq [EX]

Signal the end of command input and the start of an extract operation. After the
Suprtool task completes, Suprtool either terminates, or suspends and awakens a
father process (i.e., :RUN from within Qedit). Exit Xeq is the default option (i.e.,
specifying Exi starts execution of the current task).

Examples

‘run suprtool.pub.robelle

>exit {no input was specified}
No action taken.

End Of Program

:run suprtool.pub.robelle

>input rep23.newprog

>out rep23.program

>xeq {copy one file}
>input rep24.newprog

>out rep24.program

>exit {copy and stop}

Notes on Exit Xeq

If you have entered neither sort keys nor an input source, Exit terminatesobuprto
without performing any task. If you have defined an input source but without any
sort keys, Suprtool does a copy operation prior to stopping. If you have entered only
sort keys and have not defined an input source, Suprtool does a sort from a file
namednput to a file named Output; Suprtool assumes you have defined Input and
Output using :File commands.
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Export Command [EXP]

Send commands to STExport.
EXPORT [STExporicommand

Switching into STExport

If you enter Export without parameters, Suprtool executes Stexport.Pub.Robelle.

STExport then prompts you for commands, just as it does when you run STExport

from MPE. When you exit STExport, you are returned to Suprtool.

>export {invoke STExport}
STExport/Copyright Robelle Solutions Technology Inc. 1995 - 2001
$input sdfile

$columns fixed {STExport prompts for commands}
$output pcfile

$exit {do task and return to Suprtool}

Passing Commands to STExport

You can send commands directly to STExport by specifying the STExport command

as part of the Suprtool Export command. STExport executes the command and
returns to Suprtool.

>export input sdfile

>exp ort columns fixed {send "columns fixed" to STExport}
>export output pcfile

>export exit {exit from STExport, not Suprtool}
Notes

You can use the Suprtool2 interfaceldghe Export command to "call" STExport.

See the Suprcall User Manual for a complete example of how to use the interface to

pass commands to STExport.
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Extract Command [EXT]

Assembles output records by stringing together fieldsaetad from input records.
There can be up to 255 extracted fields, and the same field may be extracted more
than once. Constant values may be used instead of the value of the field from the
Input record.

EXTRACT field [(subscrip}] [=value |=field2] [,...]
EXTRACT field1 [(subscript]] \ field2 [(subscriptd]
EXTRACT targetfield [=expressioh
(Default: subscriptentire field)

Field Parameter

Each extractefield must be an IMAGE field name, an Allbase column, a field in an
SD file, or a Defined field. If the field requires an Iltem definition, then the Item
command must precede the Extract command. Extract specifies a rearrangement of
the Input data fields to produce the Output data record; there is no data conversion,
unless "outptixxx, ascii" is specified.

Thesubscriptparameter is valid only for compound items. The total item is extracted
if it is compound and nsubscriptis specified.

>extract account
>extract rating
>output outl

{extract the key value and}
{ one other field}
{output file has two fields}

Cumulative Extracts

The Extract command is cumulative. If two Extracts are specified in one run, all
fields of the two Extract commands are used.

| >extract status,balance,account,purchased |

is equivalent to

>extract status,balance
>extract account,purchased

Constants

Extracting Constants

Thevaluepart of the Extract command is used to place a constant in each record of
the output file. In this case, tifield defines the type and length that traue

occupies. Thealueportion must match the type dfdfield. String values will be
extended with blanks to fill the entire field. If the input data does not hagkl @f

the correct size and type, you can create one using the Define command.

>ext account
>ext rating =0
>output out2

{key value}
{place the value "0" in the "rating" field}

The total number of bytes that you can extract for all constants is 5,100 bytes for
MPE/iX and HRUX, and 1,275 bytes for MPE/V.
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Packed and Display Constants

When extracting nomegative packed and display constants, Suprtool extracts them
as unsigned unless you use a leading plus sign. For the value zero, you can use a
leading plus or minus sign to gepasitive or negative 0.

>def field,1,6,packed

>ext field = 1 {unsigned 1}
>ext field = +1 {signed 1}
>ext field = +0 {positive 0}
>ext field = 0 {unsigned 0}
>ext field = -0 {negative 0}

Decimal Places

If a field has implied decimal places, Suprtool scales the input values according to
the number of decimal placdSor example,

>jtem tax ,decimal,2 {two implied decimal pts.}
>item total,decimal,2 {same}

>extract tax = 1.02 {specified decimal pts.}
>extract total = 100 {value stored as 10000}
>output out3

Blank Fill

If you want to create an output record that consists of fifty blanks followed by the
customer name, use:

>define filler,1,50
>ext filler=""
>ext name

String Constants

You can specify a string constant without referring to a field. For example, to leave a
space between fields, you must do the following:

>extract account," ",rating
>output *,ascii

Suprtool uses the length of the string to determine the sibe dield. The following
example extracts the same fields as the previous example, but each output record
identifies the field:

>extract "Customer Account=",account," "
>extract "Credit Rating=",rating
>output *,ascii

The output would look like:

Customer Ac count=04598921 Credit Rating= 5000
Customer Account=44657844 Credit Rating= 20000
Customer Account=98753198 Credit Rating= 3000

The spaces after "Credit Rating=", before the rating value, is due to the numeric field
Rating being extracted vhitblanks for its leading zeros. This is the result of the Ascii
option of the Output command.

Repeated Fields

If the field is an IMAGE repeated field (e.g., 10J1), the Extract command places the
valuein each of the epeated fields when you do not specify treubscript If you
specify asubscript only that one repeated field will have the new constahie
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In this example, Address is a repeated field (2X20). We wish to extract the data as it
exists in the input recd rather than forcing it to a constant value.

>ext account
>ext address

{extract key value}
{take both of the repeated fields}

In the next example, we assume that the Balance field is a repeated Xy /e
wish to make each of the 12 repeated fields in the output record equal to 100:

>extract name
>extract balance=100

If we only wanted to extract the sixth field of BALANCE and set it to 100 we would
do the following:

>extract name
>extract balance(6 )=100

Character Constants

Use the “character to specify any ASCII character. The number (the actual ASCII
value), or letter ("A means control A), must follow immediately after tohdracter.
Suptool treats character constants as strings. When you extract the constant to a
field longer than one byte, Suprtool pads it with spaces.

>define field,1,1
>ext field = "0
>ext field = *G

{byte field}
{binary zero}
{Control-G (bell)}

>ext field = 227 {escape}
>ext field = 2252 {Roman38 box}
>ext field = 7186 {Euro currency symboll a}

You can also extrathe constant directly without referring to a defined field. This
always produces a ofmyte constant with no blank padding.

>ext 0 {binary zero}

>ext 13,10 {Carriage Return, Line Feed}
>ext "M J {CR, LF again}

>ext 227,"&dB" {escape sequence}

Dates

Extracting Today's Date

To extractoday's date, use the following:

>item field,date,ccyymmdd
>extract field=$today

>extract field=$today( -1)
>extract field=$today(+1)

{identify date format of field}
{today's date}

{yesterday's date}
{tomorrow's date}

Use the Item command to qualify the field as a date. Suprtool uses the date format to
determine the output format of the date. The $today function accepts one optional
argument which is the number of days before or after today. The maxionuimer

of days in either direction is 9999.

Oracle dates include both the date and the time. If you extract an Oracle date using
$today, the time is always 00:00 (i.e., midnight).
Extracting Relative Dates

The Extract command provides the same relative date features as the If command
(see Date Selectiohon page200for a complete description of the options of
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$date). You must first use the Item command to identify the field name as a date.
Suprtool uses the field type and length along with the date format to determine the
output format of the date. Note thaetthree parts of SDATE are always specified in
(year/month/day) order, regardless of the date format of the field.

>item field,date,mmddyy

>extract field=$date(*/*/*) {today's date}
>extract field=$date(*/* -1/01) {start of last month}
>extract field=$date(*/* - 1/last) {end of last month}

Oracle dates include both the date and the time. If you extract an Oracle date using
$date, the time is always 00:00 (i.e., midnight).

$Stddate

Similar to thelf command, the Extract command is also capable of utilizing the
$stddate function. This will allow for conversion of any of the supported Suprtool
date formats to be converted to a date in the ccyymmdd date format in a double
integer container.

For examte,

>get sales - detail
>def new - ship - date,1,4,double
>item ship - date,date,mmddyyyy

>extorder -no/sales -amount

>ext new - ship - date = $stddate(ship - date)
>out salesinfo,link

>xeq

Invalid Dates

Because the $stddate must havelal\date in order to properly convert the date to

the ccyymmdd format, a value of O will be returned for any invalid dates. An invalid
date is any number of a particular date format whose date equivalent cannot be found
on the calendar.

This means that fou attempt to extract use the $stddate function against a value
that is not a valid date then the extracted value will be 0.
$Days

As with the $stddate function, the $days function is alsdlable to the Extract
command. You can convert any supported date to a Julian Day number in the
following manner:

>in ordfile

>def ship - days,1,4,double

>def order - days,1,4,double

>def delay,1,4,double

>extorder -no

>extship - days=$days(ship - date)

>extor der - days=$days(order - date)

>ext delay=$days(ship - date) - $days(order - date)
>out neword,link

>Xxeq

IN=15, OUT=15. CPU -Sec=1. Wall - Sec=1.

Invalid Dates

If an invalid date is encountered, the extracted value will be zbeyeTore in the
example above, if the order has not yet been shippeddabépdoes not contain a
valid date) the resulting delay value will be negative.
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Add and Subtract Dates

With the $days function, you can generate a date tmedéys before or after any
date. In the following example, we show you how to get the previous day's date.

>input YOURFILE

>def origdate,1,8

>def yesterday,1,8

>item origdate,date,yyyymmdd

>item new date,date,yyyymmdd

>ext origdate

>ext yesterday = $stddate( $days(origdate) T 1)
>out tmpfile,link

>xeq

{or +7 for next week}

Sample output:

ORIGDATE YESTERDAY

19990101 19981231
19991231 19991230
19990301 19990228

Date Limits

The$date function in Suprtool can generate dates between the years 1583 and 2583.
Some date formats have limits based on their particular format, such as 2027 for a
Calendar date and 2259 for the aammdd aamm, mmddaa, ddmmaa dates.

Range of Fields

Extracting a Range of Fields

You can specify a range of fields to extract using the following:
Extract Field]\ Field4
Extract $first\ $last
Extract $All  {means first \ $last}

This feature only works with IMAGE fields, input files "equated” to an IMAGE
dataset and for setfescribing files. If you specify a range, Suprtool extracts all 4 of
the field names between field1 and field4 inclusive. When specifyingoe i@fra
selfdescribing file that has been equated to an IMAGE dataset, the IMAGE dataset
definition takes precedence.

>getd - sales

>ext product - no\ sales - qty
>out dsales

>xeq

{input is from a dataset}

is exactly the same as:
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>getd - sales {input is from a dataset}
>ext product - no {first field in the range}
>ext product - price

>ext purch - date

>ext sales - qty {last field in the range}
>out dsales

>Xxeq

Extracting a Range of Subscripted Fields

Suprtool accepts a subscript on either field in a range. You can even use this feature
to extract a range from a single field. For example, if satesis a 12J2 field:

>getd - sales {input is froma dataset}
>ext sales - amt(4) \sales -amt(6)

>out dsales

>xeq

is equivalent to:

>getd - sales {input is from a dataset}
>extsales - amt(4) {first subscripted field}
>ext sales - amt(5) {intermedate subfield}
>ext sales - amt(6) {last subscripted field}
>out dsales

>Xxeq

Alternate Syntax for Extracting a Range

Suprtool accepts a slash "/" in place of the backslgb $pecify a range. Use the
slash with care, because it isaid character in field names. For example,

>extract a/b
would produce the error message:
Error: Item "A/B" not in the database...

To use a slash in an extract range, surround it with spaces:
>extracta /b

You can also use $first, $last or allEtracting a range. The intention is to make

your scripts more easily maintained. If you had a script that you wanted to put a
sequence number at the beginning and then extract the rest of the dataset you could
specify the starting field and the endinddig=or example:

base orddb

get customers

defseq -no,1,4,double
extseq - no=$counter
extorder -no/pst -code
out newfile,link

xeq

If you added any fields to the beginning or end of the dataset and you used the
specific fieldnames you would have tewete the script. However, you can use the
$all feature in extract range:
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base orddb

get customers

defseq -no,1,4,double
extseq - no=$counter
ext $all

out newfile,link

xeq

You can also write the script using $first / $last as your preference, but $first and
$last are also useful if you need to add data into the middle of the fields you extract:

base orddb

get customers

defseq -no,1,4,double
ext $first / zip

extseq - no=$counter
exttax - code / $last
out newfile,link

xeq

Numeric Expressions

You can specify arithmetic expressions for any numericgain the Extract
command. Arithmetic expressions involve the operators*+/ and mod. Extract
arithmetic expressions work excas If command arithmetic expressions. To
extract an expression, use this syntax,

EXTRACT targetfield = expression

Target-Field

Thetargetfield determines the bytkength, dateype, and repeatount for the
expression. The @xession is extracted during the output phase and cannot be used
by other Suprtool commands that accept fields (e.g., sort). To avoid confusion, it is
best to define a new field name for thegetfield instead of using an existing field
name.

Examples

>extract budget99 = actual98 + 1000
>extract total = cost * gty
>extract day = ccyymmdd

- date mod 100

In the following example, the fielbtal is used twice. In the first case, it is used

to tell Suprtool how to format the arithmetic expression. In the secase, it is used

in the sort command. Warning: In this example, the output file is sorted by the value
oftotal as it appears in the input record. It is not be sortecbisy* gty

>extract total = cost * gty
>sort  total

{sort by input total}

Restrictions

You can only use one expression in each Extract command, and the expression must
be the last item. If you want to extract several expressions or more fields after an
expression, you need to use several Extract commands.

Incorrect
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| >extract name, i=sales + tips, c=cost + expense, dept

Correct

>extract name, i=sales + commission
>extract c=cost + expense
>extract dept

Constants vs. Expressions

If you have an affitmetic expression that starts with a constant, Suprtool assumes
that you are attempting to extract a single constant value and not an arithmetic
expression. To specify an arithmetic expression that starts with a constant, surround
the expression with pardreses. For example,

Incorrect

>extract ¢ = 6000 - cost
Error: Missing comma or invalid arithmetic expression

Correct

| >extract ¢ = (6000 - cost)

Numeric Truncation

The accuracy of arithmetic computations is limited to approximately sixteen digits.
Suprtool may truncate fowvord integers (quad), or large packeecimal numbers,

or display numbers when they are converted to flogtioigt. Suprtool does not
produce any error or warning in this case.

Division by Zero

Suprtoolreports an error in the input record number if an arithmetic computation
results in division by zero. Use Set Ignore On to force Suprtool to ignore division by
zero errors. With Set Ignore On, the result of division by zero is zero.

The speed of a task deases when you ask Suprtool to ignore many division by
zero errors. It is better to check for zero in the If expression before using it in
division.

>ifqty <> 0 {to avoid division by zero}
>extract average = total / qty

$ADbs function

Suprtool supports an $abs function, which returns the absolute value of a number.
For example, if a field called Credit contains the vab#7.83, the $abs function
returns 547.83.

This function willwork on a field or even on an expression such as:

>def newcredit,1,4,double
>ext newcredit = $abs(credit / 100 * 1.07)

This function will also work in the If command:

| >if $abs(credit / 100 * 1.07) > 500.00 |

$Truncate function

Suprtool supports a $truncate function which returns the number to the left of a
decimal place. For example if the field stddev contains the value 547.83, the
$truncate function will return 547. Note that there is no rounding.
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This functon will work on fields and expressions. For example,

>def newdev,1,4,double
>ext newdev = $truncate(stddev / 100 * 1.07)

This function will also work in the If command:

| >if $truncate(stddev / 100 * 1.07) > 200

$SubTotal Function

Suprtool has the ability to keep a running subtotal for any numeric field based on a
given sort key. The target data must be a packed field with 28 digits, in order to
avoid overflow issues.

A sample use of the $subtotal function could be:

>def mytotal,1,
>get orders
>sort order - number

>ext order - number

>ext part - number

>ext description

>ext sales - amount

>ext mytotal = $subtotal(sales
>out sales,link

>xeq

14,packed

- amount,order - number)

This would result in a file containing a runniggbtotal in the field mytotal for a
given ordemumber. You could then generate a simple report with the simple
Suprtool commands:

>in sales
>list standard
>xeq

The basic syntax for the $subtotal function in the extract command is:

[ extract targetfi eld = $subtotal(field,sort - field) |

You must specify the sort command before referencing thdisttin the $subtotal
function. You can subtotal up to ten fields per pass and the $subtotal function is also
available in the if command, however, by nattiis bf limited use.

$Total Function

Suprtool has the ability to keep a running total for any numeric field. The target data
must be a packed field with 28 digits, in order to help avoid overflow issues. A
sample use of the total futhan could be:

>def mytotal,1,14,packed
>get orders

>ext mytotal = $total(sales
>xeq

- amount)

You can total up to ten fields per pass and the $total function is also available in the
if command, however, is of limited use.

$Counter Function

For years Suprtool has had the ability to output a record number to an output file
with the num option of the output command:
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>in mysdfile
>out myfile,num,data

The above could would generate an output file called myfile, however, yold wo

lose the SD information and you can only put the number at the beginning or the end
of the data. Suprtool now has a counter function that allows you to place a $counter
at any spot as well as preserve the SD information.

>in mysdfile

>def mycount,1,4,double
>ext fieldl

>ext field2

>ext mycount=$counter
>out myfile,link

>xeq

The file myfile will be selfdescribing and contain the fields field1, field2 and
mycount. The field mycount is defined as a double integer, sincks tiis only field
type that the $counter function can use. Each record will have a unique ascending
number starting with one.

String Expressions

You can combine bytgype fields together and use the biiltstring functions to

crede new fields out of existing ones. This can reduce the number of tasks required
to provide a solution. String expressions may involve the + operator and $upper,
$lower, $trim, $ltrim or $rtrim. To extract a string expression, use this syntax:

EXTRACT targetfield = expression

Target-Field

Thetargetfield determines the bytkength for the expression. The ddype must be
Byte or Char. The expression is extracted during the output phase and cannot be used
by other Suprtool commands that accept fi¢édg., Sort).

Examples
>extract id -no =warehouse -no+bin -no
>extract full - name = first -name +last - name

Constants vs. Expressions

If you have an string expression that starts withriagst Suprtool assumes that you

are attempting to extract a single string value and not an string expression. To
specify a string expression that starts with a constant, surround the expression with
parentheses. For example,

Incorrect

>extract name =" " + product - desc
Error: Missing comma or invalid arithmetic expression

Correct

[ >extract name = (" " + product - desc) |

Variable Length Strings

String expressions use variathmgth strings. Suprtool keeps track of the length of
every string, and all operations are done using the actual string length. For fields, the
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length of the string is the length of the field. If you do not want to retain all the
spaces in a field, use one of the binltrimming functions.

String constants arcreated with the exact length of the constant. For example, the
string "abc" is three characters long and the string "a" is one.

When assigning the string expression to the target field, Suprtool pads the final string
value with spaces to fill out thertget field. String expressions longer than the target
field generate an error.

>in testfile
>def a,1,10,byte
>ext a="I'm too long for this container"

Error: String is too long for the specified item

String Truncation

Suprtool produces an error if the string expression is longer than the target field. You
cannot override this error with Set Ignore On. To help avoid the error, you may want
to trim the expression of trailing spaces before assightoghe target field. For
example,

[ >extract new - field = $trim(a + b + ¢) |

Upshifting Strings ($Upper)

Use the buikin function $upper to upshift all the characters of a string expression
into uppercae characters. This function can be used to upshift a single field, a
complicated string expression, or any subpart of an expression. Both ASCII and
Roman8 characters are upshifted by $upper. For example,

>extract city - up = $upper(city)
>extract full - name = $upper(first + last)

Downshifting Strings ($Lower)

If you want to downshift all characters of a string expression to lowercase, use the
built-in function $lower. This function can be used to dduifis single field, a
complicated string expression, or any subpart of an expression. Both ASCII and
Roman8 characters are downshifted by $lower. For example,

>extract city - lower - case = $lower(city)
>extract city - state = $lower(city + state)

Trimming Spaces Using $Trim, $LTrim, $RTrim

Use one of three builh string functions to remove leading or trailing spaces from a
string expression. The three fitions are:

$Trim: Remove leading and trailing spaces from the string expression.
$LTrim: Remove leading spaces.
$RTrim: Remove trailing spaces.

Splitting Variable Length Strings

Suprtool can extract portions of a byte fiblased on the occurrence of certain
characters.

Consider the following Data:
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Armstrong/ Neil/ Patrick
Green/ Bob/ Miller
Edwards/ Janine/
Armstrong/Arthur/Derek

The $split function can extract each token into separate fields. The syntax for the
$split function is:

| $split(Field,Start Character,Occurrence,End Character,Occurrence) |

The following task will $split the data in the wholename into three separate fields.
The below task assumes that the file namefile isdegtribing and has the field
wholename in it:

>in namefile

>define lastname,1,30

>define firstname, 1,20

>define middlename, 1,20

>extract lastname = $split(wholenamefirst,"/")

>extract firstname=$trim($split(wholename,"/","/"))

>extract middlename=$trim($split(wholename,"/",2," ",2))
>out names, link

>Xeq

The first extract statement tells Suprtool extract the bytes from the field wholename,
starting at the beginning (first keyword), and stopping at the "/" character. The
second extract statement, tells Suprtool to extradbytes between the first

occurrence of the "/" character to the next occurrence of the "/" character, and then
that string is trimmed of spaces as it is nested within the $trim function.

The third and final extract statement tells Suprtool to extradiytes beginning
with the second occurrence of the "/" character to the second occurrence of the space
character.

If the target field is not long enough to hold the data Suprtool will abort with an
error. You can easily prevent this from happening on bfi@hds by nesting the
$split statement within a $trim or $rtrim function.

First/Last

The $split function also has a Last keyword, whereby you can split the field from a
given occurrence of a character to the end of the field. So in the given example from
above the extracting out of the middlename could be coded as such:

| >extract middlename=8$trim($split(wholename,"/",2,last)) |

The above means to extract out all the data from the second occurrence of the "/", to
the end of the field and trim all spaces. Nally as noted above we also have the
First keyword, which indicates the start of the field.

Unprintables

You can specify an unprintable character for Suprtool to use as the character to $split
on, using the followingyntax:

| >extract middlename=$split(wholename,"9,2,last) |

which means that the split would start at the second occurrence of Decimal Nine, or
the Tab character. Please note that for specifying unprintable characters you do not
put in quotes.
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Cleaning your Data

In this day and age of migrations we were looking at issues that customers have run
into when importing data into new databases. What came from this investigation
where ways to Clean up your data in any given byte type field.

Wehave added two methods to clean your data, you can use Suprtool to clean an
individual byte type field, or STExport to clean all of the biyge fields for a given
file that you are exporting.

Sometimes wprintable or extraneous characters get stordiem or databases that

have no business being there. This may be some tab characters in an address field or
perhaps and embedded carriage return offeed. Suprtool now supports the clean
function which will replace individual characters for a giveretfield.

There are three things that Suprtool needs to know in order to "clean" a field.
Suprtool needs to know which characters it needs to clean, what character it needs to
change the "bad" characters to, and also what field does it need to clean.

Clean Command Syntax

You can specify special characters Decimal 0 thru Decimal 31 via the command:

[ Clean special |

You can also specify a range or characters by using the following syntax:

[ Clean "0:A31","240:/255" |

The Clean command is used to tell Suprtebat characters it needs to look for in a
given byte type field. For example:

| clean "AQ" "A10"" " |

will tell Suprtool to replace the tab character (Decimal 9), Line Feed (Decimal 10),
and a period to whatever the Clean character is set to. The ClLrearaod takes

both, decimal notation and the character itself, however, it is probably most
convenient to use the Decimal notation for the characters that you wish to clean. The
Decimal notation is indicated by the "*" character.

Setting the Clean Character

By default, Suprtool will replace any of the characters specified in the clean
command with a space. You can specify what character to use to replace any of the
characters that qualify with the following set command:

[ >set CleanChar "." |

This will set thecharacter to replace any of the qualifying "to be cleaned" characters
to be a period.

Cleaning a Field

You call the clean function, the same way you normally use other functions available
to if and extract. For example:

|  extaddressl=$clean(addressl) |

shows how to clean the field address1. You do not necessarily need to have the target
field be the same as the source field.

168 T Suprtool 5.9 for MPE Suprtool Commands



def new - address,1,30
ext new - address=$clean(address1)

Cleaning your data

An example of how easy it would be to clean your dagelof certain "bad"
characters in bytgype fields would be as follows:

>base mydb,1,;

>get customer

>clean ""9","710","A0","A7"

>set cleanchar " "

>update

>ext address(1) = $clean(address(1))

>ext address(2) = $clean(ad dress(2))
>ext address(3) = $clean(address(3))

>xeq

The above task will look at the three instances of address and replace the tab,
linefeed, null and bell characters with a space.

If you want to just remove the characters all you need to dx the CleanChar in
the following manner:

| >Set CleanChar fA<null >0 |

This means that the $clean function will remove the characters specified in the clean
command, but not replace with any character, which effectively shifts the text to the
left and padhe equivalent amount of spaces at the end.

Extract from a Table

Suprtool has the ability to load data into a table via the Table command, and extract
that data out of the table using the Extract command. The Extract command can
utilize the $lookup function to return data. The syntax for the $lookup function

would look as follows:

| >extract target = $lookup(table - name,key - field,data - field) |

The Table name, kefield and datdfield are all defined by the Table command,
which must bénput before the Extract command. A classic example: your boss
comes to you with a list of new prices for certain parts and asks you to update the
PartMaster dataset.

Just load the new prices into a Table, index by the product number (prodno), then
Extrad the price field from each record and replace it with a $lookup on the table.
Here is the code:

>table newprices,prodno,file,bosslist,data(price)
>getpart - master

>if $lookup(newprices,prodno)

>update

>extract price = $lookup(newprices,prodno,price)
>Xeq

We do the If $lookup to select only the parts which have new prices, then do Extract
with $lookup to replace the existing price with a new one. The Update command
forces a database update on each selected record and must come before the Extract
command.

Now let's see how a Table can be used to add additional useful information to a
record. Let's say we build this table of Canadian provinces (The filefieas
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assumed to be a Link, or séléscribing, file, created by a previous pass of
Suprtool)

| >table provtab,prov - code file,provfile,data(prov - name) |

At this point the key into the Table is the proede item and for each entry in the
Table there is one associated prame. To append pravame to each output
record, we read the customer datasgtracting the customer name. We also Define
prov-name as a new field and extract it for the output record, but we fill it with a
value that is based on the prowde for each customer entry:

>get customers

>ext cust - name

>def full - prov - name,1,30

>ext full - prov - name=$lookup(provtab,cust - prov - code,prov - name)
>out somefile

>xeq

To update a dataset, you do the same commands, but you insert an Update command
prior to the Extract from a Table. Below is an example that shows how to update an
IMAGE record using data values from a Table.

Let's assume that we have new unit cost information for each product:

>form newcosts
File: NEWCOSTS.NEIL.GREEN  (SD Version B.00.00)

Entry: Offset
PRODNO z8 1
UNIT- COST P8 9

Limit: 13 EOF: 13 Entry Length: 12 Blocking: 64

We load a table with the product number key value (mr@@nd the new unit cost
data value (unitost):

| >table prodcost - table,prodnofile,newcosts,data(unit - cost) |

We can then select that urdost field from the prodcogable using the Extract
command:

| >extract unit - cost = $lookup(prodcost - table,prodno,unit - cost) |

Here is the entire task, keeping in mind that Update must be specified before the
Extract command.

>base store.suprtpis
Database password [;]?
>getd - inventory

>table prodtable,prodno,file,newcosts,data(unit - cost)
>update

>if $lookup(prodtable,prodno)

>extract unit - cost = $lookup(prodtable,prodno,unit - cost)
>xeq

If you did not specifythe If $lookup, then records that did not qualify under the
$lookup function in the extract field, will result in zeroes for any numeric field and
spaces for any byte type fields.

Data Conversion

You can convert numeric fields from one datpe to another. Any nonbyte field
type is considered toe numeric. You can also lengthen or truncate character fields.
The general syntax for doing conversions is:

EXTRACT targetfield = sourcefield
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Target-Field

Thetargetfield determines the bytkength, dateype, and repeatount for the
expression. Thexpression is extracted during the output phase and cannot be used
by other Suprtool commands that accept fields (e.g., Sort). To avoid confusion, it is
best to define a new field name for thegetfield instead of using an existing field
name.

The following example shows defining a néavgetfield as a double integer. The
Extract commantargetfield then takes the definition from the Define command
and extracts data from tlseurcefield (displayfield).

>in oldfile

>def salesqty,1,4,double

>extorder -no/order - date
>ext salesqty = display - field

Packed and Display Fields

When the target of an extract conversion is a paatedisplaytype field, Suprtool
always converts positive values to a neutral packedisplayvalue. To ensure that
expressionsvith positive values have a positive result, use the $signed function:

>extract packed - field = $signed(int - field)
>extract display - field = $signed(dbl - field / 10)

Truncation errors can occur when Suprtool converts from nonflepting to
floating-point. See the discussion undéumeric Truncatiormbove.

Byte Fields

Use the Extract command to shorten or lengthentyye fields. This feature is
most useful when updating one field in an IMAGE/SQL dataset with another field.

>get d - sales

>define part - warehouse - no,part - no[5],4
>extract warehouse -no =part -warehouse - no
>update

>Xeq

If the targetfield is longer than theourcefield, Suprtool fills the trailing space in
thetargetfield with spaces.

Byte to Numeric Conversion

Suprtool cannot explicitigonvert from a byte field to a numeric field such as a
double integer. The Extract command, however, does allow conversion from a
display field to a double integer (or any other numeric field).

You can define a byte field to be a display field if all af tharacters in the field
contain a number. For example if you have ackiaracter byte field that looks like
this:

012345
you can define it in the following manner:
>def display - field,1,6,display

This field can then be converted to any of the other niengres that Suprtool
supports.

If the field is six characters and contains blanks, decimal, currency or a sigh symbol
in the data then you can utilize the $number function.
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$Number Function

Suprtool now has the ability to accepteiferm "numbers" as display data types.
This means numbers in the form:

1234.45 -
- 12345
-123.2134
12343
$123.45

can now be accepted and converted to any other numeric data type. Consider the
following data:

Item - number New - Price
12345 +123.45
34563 +275
21312 + 1.545

Suprtool can now read and convert the data in{Reee using the number function.
Let's say we want Newwrice to be a double integer and currently occupies eight
bytes starting in position sixlere is the task you would use to convert the New
Price freeformat number into a double integer.

>in mynums

>def item - number,1,5,byte

>def new - price - ascii,6,8,display

>def new - price,1,4,double

>item new - price - ascii,dec,2

>item new - price,dec,2

>extitem - number

>ext new - price=$number(new - price - ascii)
>out somefile,link

>xeq

The $number function take the fre@mat number and make it a valid display
number. It will determine the decimal, sign and add leading zeroes. It will round the
nunber to the defined number of decimal places.

In the case of 1.545 number, Suprtool will round the value to be 1.55, since the given
number of decimal places is two and the following value is five or greater. If you
have a whole number such as 54, with aoighal point the value becomes 54.00.

Suprtool will not accept data that has:

More than one sign.

More than one decimal place.

Spaces in between numbers.

Signs that are in between numbers.

Characters that are not over punch characters.

Fi elds that when edited do not fit in the defined space for the
display field.

You can control the character that defines the currency, thousand and decimal
symbol for other currencies and formats using the following commands:

>set decimalsymbol "."
>set thousandsymbol ","
>set currencysymbol "$"

Suprtool in the above case will strip the currency and thousand symbols and use the
decimal symbol to determine the number of decimal places. You can set these
characters to any values you want butdkéaults for each are used in the above set
commands. The decimal and thousand symbols are only single characters. The
currency symbol allows for four characters.
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Numeric to Byte Conversion

Suprtool has several ways to cenvbinary numbers (e.g., J4, 12, P8) into human
readable ASCII form. You can uSTExportor Suprtool's Output,Ascii or
Output,Display commands.

If you want to convert only some of your numeric fields, you can use Suprtool's
numeric conversion to convdsinary fields to display fields. For example, here is a
conversion of a J4 field to an Z18 field:

define mynumber 1,18,display

get dataset

extract some - fields...

extract mynumber = binary - number
output filename

xeq

You can also use ttgEdit function to format and directly convert to byte format.

$Edit Function

Suprtool can format fields using edlitask features similar to editask features of
Cobol. Suprtool employs two distinct types of ediisks: one for byte tydelds
and the other for numeric fields.

The type of mask utilized depends on the source type of the field. If the source field
is numeric, then the numeric editask logic is applied, if the source field is byte
type, then the byte edihask logic and dracters apply.

The target field must always be a byte type field.

Placeholders and Format Characters

An editmask consists of "placeholder” characters, such as "9" for a numeric column,
and "format" characters, such as "." for the decimal place. Sonseéimedimask
character acts as both a placeholder and a format character, such as the "$" in
floating dollar signs.

Byte-Type Formatting
For Byte type fields there are two placeholder characters. These are:
X ~ place the data in the matching columntfoe X in the edimask

Z ~ place the data in the matching column unless the data is a zero; if the data is a
zero, then replace with a space

The format characters are as follows:
B (space) / (slash) , (comma) . (period) + (plughinus) * (asterisk

and a space. Please note that you can denote a space using two methods, either by
putting a "B" in the mask or a space itself. For example, suppose you have data that
is in ccyymmdd format in an X8 field. Here is how you would use a "XxXxx/Xx/xx"
mask toformat the data:
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>in mydate
>form

File: MYDATE.TEST.NEIL (SD Version B.00.00)

Entry: Offset
A X8 1 <CCYYMMDD>

Limit: 10000 EOF: 2 Entry Length: 8
>def formatdate,1,10
>ext formatdate=$edit(a,"x XXXIXXIXX'")
>list
>Xeq
>IN MYDATE.NEIL.GREEN (0) >;0UT $NULL (0)
FORMATDATE = 2003/09/24

>IN MYDATE.NEIL.GREEN (1) >;0UT $NULL (1)
FORMATDATE = 2003/09/24

As you see in the example above, the placeholder character is the "x" andghe "/"
the format character. You insert a space either by specifying a "B" or by putting an
actual space character in the adask. An example of inserting a space might be the
formatting of Canadian postal codes (e.g., V3R 7K1):

>in postal
>form
Fi le: POSTAL.NEIL.GREEN
Entry: Offset

POSTAL CODE X6 1

Limit: 10000 EOF: 2 Entry Length: 6
>def postl,1,7,byte
>def post2,1,7,byte

>ext postl=$edit(postal - code,"Xxx xxx")
>ext post2=$edit(po stal - code,"xxxbxxx")
>list
>xeq

>IN POSTAL.NEIL.GREEN (0) >OUT $NULL (0)
POSTL =L2H1L2 POST2 =L2H1L2

>IN POSTAL.NEIL.GREEN (1) >OUT $NULL (1)
POSTL =L2H1L2 POST2 =L2H1L2

Z-placeholder for byte-fields

The Zplaaholder character works differently for byftelds than for numeric fields.
For byte type fields, if the Z placeholder and the corresponding data is "0", then the
zero is suppressed, regardless of the position. This is primarily for suppression of
zeroedn byte type date fields:
[ exta=Sedit(date - field,"xxxx/zx/zx") |

The above edit mask would then edit a byte type date of 20031005, to be:
[ 2003/10/5 |

Overflow and limits

An edit mask is limited to 32 characters in total for both numeric and byte type
fields. If data overflows the edibask, by default Suprtool will fill that field with
asterisks. There is an option to have Suprtool stop when it encounters a formatting
overflow:
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| >set editstoperror on |

will force Suprtool to stop if there is data left oedter applying the edinask. With
bytetype fields, leading spaces do not cause overflow. Therefore if your data
consists of:

[ " L2H1L2" |

and your edit mask is:
| "XXXBXXX" |

Itis not an overflow since there are only spaces to the left of the "L'e Hdta was:
[ " JLeH1L2 |

an overflow exception would occur.

Numeric field edit-masks

Our editmasks for numeric fields are patterned after those in COBOL. We provide
four placeholder characters, each with a slightly daffié effect:

"9" - insert a digit from 0 to 9 in this position

"$" - if you specify more than one dollar sign, you get a floating dollar sign. This
means that there can be as many numeric positions as there are dollar signs, but if
some positionare not needed because the value is small, the $ floats to the right
next to the first digit and the preceding positions are blank.

" - if there are enough digits in the value, the * position is replaced by a numeric
digit; if not, an asterisk is prted. Leading asterisks are often used for check writing,
so that no one can insert a different value.

"z" - insert a numeric digit at this position; if the rest of the data to the left is a zero
then a space will be placed at this position. For exampl

>ext e=$edit(int
>ext f=$edit(int

>ext a=$edit(int - field,"$$,$$$.99 -"
>ext b=$edit(int - field,"99,999.99 -"
>ext c=$edit(int - field,"cr99999.99")

>ext d=$edit(int - field," - $9999.99")

- field,"** ***.99+")
- field,"zz,zzz.99+")

>list

>xeq

>IN FILE1SD.NEIL.GREEN (0) >OUT $NULL (0)

A = $1111 - B =00,011.11

C =CRO0O011.11 D = -$0011.11

E =»*11.11 - F = 1111

>IN FILE1SD.NEIL.GREEN (1) >OUT $NULL (1)

A = $22.22 - B =00,022.22

C =CR00022.22 D = - $0022.22

E  =*2222 - F = 2222
Signs

As shown in the example above, there are also numerous format characters for
numeric edits, including four ways to specify the sign. You can specify a sign, with
+, -, or the typical accounting specification of "CR" and "DB". You will note in the
example above that the "cr" in the mask washifted to be "CR". This is because
the entire mask is ughifted as the mask is being parsed.

You can specify more than onigis in a numeric field edit, although Suprtool will
give you a warning that having two sign edliaisk characters does not really make
sense. Cobol gives a Questionable warning when compiling amasgk with two
sign characters. Suprtool, will apply thgrsin both places.
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Keep in mind that most data has three states:
1) Postive

2) Negative

3) Neutral

Any neutral data will not display the sign. If you specify a "+" sign in theradik
and the data is negative, it will of course display'ssign.

Decimal Places

For numerietype edits, Suprtool attempts to adjust the data according to the number
of decimal places in the editask, when compared to the number of decimal places
defined in the field.

For example if the data field has one decimal place, and thmask has two
decimal places, then the data is adjusted:

Data and Edit mask:

[ 102.3 7777.99 |

will result in the final data being:
[ 102.30 |

Similarly, if the data has three decimal places and thensaiék only has two, then
the data will be rounded apprigtely with the same rules as outlined in the $number
function.

You can specify more than one decimal place in anreditk. However, Suprtool
will print a warning and it will utilize the rightnost decimal place for data
alighment. The decimal place chater is defined by a set command:

| >set decimalsymbol "." |

If you define another character as the decimal symbol, Suprtool will use that
character as the point to align the decimals. If you define a decimal symbol that is
not an allowed editmask charaetr with Set Decimalsymbol, Suprtool will assume
that the field has zero decimal places and adjust the data accordingly.

Currency and Dollar signs

Suprtool edimasks support both fixed and floating dollar signs. Logic for floating
dollar-signs will be invéied if more than two dollar signs are defined in the-edit
mask.

A floating-dollar edit mask attempts to put the dollar sign at the left most position of
the significant data. For example if you have the following data and edit mask:
[0001234.54 $$$$$3$.$$ |

the data would end up as:
[ $123454 |

Suprtool will not however, put the dollar sign to the right of the decimal place. If you
had the same edit mask and the data was, .09, the data would end up being formatted
as:
| $.09 |

Similarily, the $edit functionwill attempt to place the dollar sign correctly in most
cases. For example Suprtool will not format data in the form of:
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[ $12350 |

Suprtool, does attempt to fixup these cases and would format the data in the
following manner:
[ $12350 |

Overflow and floating dollar

If the number of digits in the data is equal to the number of placeholder dollar signs,
then the dollar sign is dropped and not added to the edited field.
| 12345.50 $$$$$.99 |

would result in:
[ 12345.50 |

Set CurrencySymbol

If Set CurrencySymbol isot equal to "$", then after the formatting has been applied,
whatever symbol(s) are defined within the set command, are used to replace the "$"
symbol in the data. For example, if you have the Currency symbol set as "CDN".
| >set currencysymbol "CDN" |

Suptool will replace the "$" after the edibask has been applied with CDN,

provided there is room to the left of the doli@gn.It is recommended that if you are
using multiple characters for the dollar symbol that you leave enough characters to
the left d the symbol.

For example if the CurrencySymbol is defined as CDN, then you should leave two
spaces to the left of a fixed dollar sign definition. If there is not enough room, to put
in the currency symbol, then the dollar symbol is blank.

Overflow and limits

An edit mask is limited to 32 characters in total for both numeric and byte type
fields. If data overflows the edihask, by default Suprtool will fill that field with
asterisks. There is an option to have Suprtool stop when it encounters a formatting
overflow:

| >set editstoperror on |

will force Suprtool to stop if there is data left over to place when applying the edit
mask. With numerigype fields, leading zeroes do not cause overflow.
Restrictions

You can only use one expression in each Extract camdmand the expression must
be the last item. If you want to extract several expressions or more fields after an
expression, you need to use several Extract commands.

Incorrect

| >extract name, i=sales + tips, c=cost, dept

Correct
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>extract name, i=sales + c ommission
>extract c=cost
>extract dept

Extracting Bits

The Extract command can be used to define individual bits from one data item as
separate fields.

>def order - shipped,1,2,int

>def order - paid ,1,2,int

>ext order -shipped=status - field.(0:1)
>ext order - paid=status - field.(1:1)

This makes it easier to check the status of certain bits within a given field.

EBCDIC Conversions

Use he $etoa or $atoe functions to convert specific fields from EBCDIC to ASCII or
vice versa. Each of these functions accepts a single parameter that isypbyte
field:

Extract SETOA(chaffield)
Extract SATOE(chafield)
There are several restrictioos the $etoa and $atoe functions:
1 They do not work with either the ASCII or PRN output options.

1 You cannot extract an EBCDIC constant. The following example
would produce an error message:
>extract $etoa(char - field) = 'abcdef’

1 You cannot extract a range fidlds using $etoa or $atoe.

Notes

The Extract command is valid only with
1 Output xxx,data
1 Output xxx,data,num
1 Output xxx,query
1 Output xxx,link
1 Output xxx,ascii

1 Output xxx,prn

The Extract occurs logically after the sort phase, if any, but prior to tHeCfutput,
Put, or List. An If command can refer to fields of the input record that are not
included in the extracted output record. The sort keys can be fields that are not
among those extracted.

If the extracted record length is shorter than the inputrdelength, Suprtool

attempts to speed up sorts by doing the extract before sorting. Suprtool can only do
the extract before sorting if the output option is DATA (the default), QUERY, or
LINK, and all of the sort keys are included in the Extracted fields.

One advantage of not using the Extract command is that the output file from
Suprtool hagxactlythe same format as the input dataset which created the file. You
can then use thesetnameption of the Input command to define aflthe fields in
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the output file. Even if you change your database structure, many of your job streams
that use Suprtool and theetnameption will not have to be changed.
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Form Command [F]

The Formcommand displays information about the items and datasets in a database
or the fields in a selflescribing file. The Form command is similar to the Form
command of QUERY.

FORM [ SETS | ITEMS | PATHSdatasef dataitem| filename]
(Default: depends)

The Form command displays the structure of a database, dataset, table or self
describing file. The Form command is also available in Dbedit. The Query All option
is not supported.

When showing the form of an IMAGE dataset or a-decribing file, Suprtool

shows the byte offset of each field after the subcount, type, and sublength. The first
field always appears at offset one. If you have specified a date format or the number
of implied decimal places with the Item command, these attributes appear as part of
the form listing.

Example

>base store,5

>item last - ship - date, date , yymmdd
>itemunit  -cost , decimal, 2

>formd - inventory

D- INVENTORY Detail Set# 4
Entry: Offset

BIN- NO J1 1
LAST- SHIP- DATE J2 3 <<YYMMDD>>
ON HAND QTY J2 7
PRODUCINO Z8 11 (M - PRODUCT)
SUPPLIER- NO Z8 19 (M - SUPPLIER)
UNIT- COST P8 27 << .2 >>

Capacity: 330 (22), 330, 66, 550 Entries: 13 Highwater: 13 Bytes: 30

Database Name

For IMAGE databases, Suprtool attempts to show the fully qualified database name.
It cannot do this with a remote database, théfdatabase was opened in m8der

if Set Privmode was Off when the Base command was specified. If the database has
MPE/iX third-party indexing, the thirgharty product name and version number are
also shown.

>ba store
>fo

Database: STORE.DEMO.APPDEV  TPI: SUPERDEX (15015d) 4.0.39

Set Item Capa - Entry Load Entry
Sets: Num Type Count city Count Factor Length B/F
MCUSTOMER 1 M 9 211 20 9 % 55 7
MPRODUCT 2 M 3 307 13 4% 24 12
MSUPPLER 3 M 6 211 3 1% 49 8
D- INVENTORY 4 DDX 6 550 13 2 % 15 22
DSALES 5 D 8 602 0 0% 19 14

Suprtool shows the type of each dataset (e.g., "M" for Manual master, "A" for
Automatic master, "D" for Detail). If you have enabled dynamic dataset expansion,
Suprtool adds "DX" to the type of the dataset (e.g., "MDX", "DDX").
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Detail Datasets

If you request information about a specific detail dataset, Suprtool prints the path
information in DBSCHEMA format. The path shows the related master dataset and
the sort itermname. When displying the form of an IMAGE/SQL dataset, Soprt
shows the capacity in a format similar to the one in DBSCHEMA.

>formd - inventory

D- INVENTORY  Detall Set# 4
Entry: Offset

BIN- NO J 1
LAST- SHIP- DATE J2 3 <<YYMMDD>>
ON HAND QTY J2 7
PRODUCTNO Z8 11 (M - PRODUCT)
SUPPLIER- NO Z8 19 (M - SUPPLIER)
UNIT- COST P8 27 <<.2 >>

Capacity: 330 (22), 330, 66, 55

0 Entries: 13 Highwater: 13 Bytes: 30

The current capacity (e.g., 330) is shown first followed by the blocking factor in
parentheses (e.g., 22). If dynamic dataset expansion (a feature of MPE/iX 5.0) has
been enabled, the initial capacity (e.g., 3399,ihcrement (e.g., 66), and the

maximum capacity (e.g., 550) are shown next. On MPE/iX 5.0 or later, the highwater
mark is shown. The record length in bytes appears last.

Master Datasets

The Form Sets command indicates which datasets have MDX enabled. A Form
command on these datasets shows details of their expansion setting.

>form sets
Database: STORE.MDX.DATA

Set Item Entry Load Entry
Sets: Num Type Count Capacity Count Factor Length B/F
M CUSTOMER 1 MDX 9 2009 401 20% 55 7
M PRODUCT 2 MDX 3 3012 O 0% 24 12
M SUPPLIER 3 MDX 6 2008 O 0% 49 8
D-INVENTORY 4 D 6 462 0 0% 15 22
D-SALES 5 D 8 6006 O 0% 19 14

>form m - customer

Database: STORE.MDX.DATA

M CUSTOMER Master Set 1l
Entry: Offset

CITY X12 1
CREDIT- RATING J2 13
CUSF ACCOUNT Z8 17 <<Search Field>>
CUST STATUS X2 25
NAME FIRST X10 27
NAMELAST X16 37
STATE CODE X2 53
STREEF ADDRESS  2X25 55

POSTAL CODE X6 105
Capacity: 469 (7), 217, 252, 2009 Entries: 401 Bytes: 110

As you can see, the master dataset summary information for the Capawitytble
Current Capacity (469), the Blocking Factor (7), the Initial Capacity (217), the
Increment (252) and finally the Maximum Capacity (2009). The Increment is the
number of entries by which the master dataset increases from the current capacity.
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SQL Database

If an Allbase database is open and no input file has been specified, the default Form
command shows all of the tables in the database. If a Select command has been
specified, the default Form command shows the columtisei Select command.

The exact format of the Form command is different for each SQL database.

Self-Describing Files

The Link output option produces an SD file with information about how the file was
sorted, what fields are compound, and the date forntaearumber of implied
decimal places for any fields. The Form command shows all of this information:

>form custfile
File: custfile (SD Version B.00.00)
Entry: Offset
CHARFIELD X5 1 <<Sort#1 >>
REPEATEDBI1 311 6 {compound field}
DATE FIELD J2 12 <<YYYYMMDD>>
COST FIELD J2 16 <<.2 >>
Limit: 10000 EOF: 15 Entry Length: 20 Blocking: 64

Third-Party Indexing

If the database is enabled for MPE/iX thjpdrty indexing, the Form command

shows any thirgparty index that corresponds to an IMAGE field. When doing a
Formdataset each field is checked to see if it is a bigtee or Z-typethird-party

index. Ifitis, the comment "<<TPI>>" is shown. Indexes that have a name other
than an Imagé&em name are shown at the end of the form listing. The Form
command only shows those indexes that can be referenced by the Chain command.

For example,

>form m - customer
M CUSTOMER Master Set# 1
Entry: Offset
CITY X12 1 <<TPI>>
CREDIT- RATING J2 13
CUSTF ACCOUNT 78 17 <<Search Field>>

<<TPI>>
CUST STATUS X2 25
NAMEFIRST X10 27 <<TPI>>
NAMELAST X16 37 <<TPI>>
STATE CODE X2 53 <<TPI>>
STREEFADDRESS  2X25 55 <<TPI>>
POSTAL CADE X6 105

Capacity: 211 (7) Entries: 20 Bytes: 110

Additional Third - Party Indexes:
Sl - LAST- NAME X16 B

The length shown for keys in the Additional Thirdrty Indexes may vary between
versions of Superdex. This is a knosituation and does not affect the operation of
Suprtool on these paths.

The length of a key is returned by dbis§83 and Suprtool will report in the form
command the length of a staatbne key. (SPRODUCTFNO is the path that is now
supported) Superdex has a variable that impacts the length that is returned for a
given key, and that is SICOGNOS. Suprtool will account for the length difference on
the chain command but will show the unadjusted length. Normally Superdexs
dbinfo-833 wouldshow a length of 12 for a Zonetkcimal tpikey with a length of

8, if SICOGNOS is set to 1, then Superdex will return 8.
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B-tree Support

The Form command has been enhanced to show whether ther¢raes Biat the
Suprtool Chain comand can utilize. Form Sets shows a type of "i" for datasets that
have Btree indexes. Currently the Chain command utilizes only thesedd that

are type X or U. The Form command does not shetneBs that it cannot utilize,

even if the Btree does exis

The Form command also reports a damagecke.

>form sets
Database: CD.DB.DATA
BtreeModel = ON Wildcard character : @

Set Item Entry Load Entry
Sets: Num Type Count Capacity Count Factor Lengt h B/F
MARTIST 1 Mi2 211 3 1% 75 4
A-SONGS 2 Ail 307 41 13% 20 16
A-CDTITLE 3 Ail 211 3 1% 20 16
DSONGS 4 D 6 1004 41 4 % 78 4

>form m - artist
Database: CD.DB.DATA
BtreeModel = ON Wildcard character : @

M ARTIST Master Indexed Set 1l

Entry: Offset
ARTIST X30 1 <<Search Field>>
NOTES 2X60 31

Capacity: 211 (4) Entries: 3 Bytes: 150

>formd - songs
Database: CD.DB.DATA
BtreeModel = ON Wildcard character : @

D- SONGS Detail Set4
Entry: Offset

CD NO J2 1
CD TITLE X40 5 (IA - CD TITLE) <<Indexed>>
SUB TITLE X40 45
ARTIST X30 85 (M - ARTIST) <<Indexed>>
SONGNO Ji 115
SONG TITLE X40 117 (A - SONGS) <<Indexed>>

Capacity: 1004 (4) Entries: 41 Highwater: 41 Bytes: 156

Formout File

The Form command writes all output to the file Formout. This file defaults to
$stdlist. You can redirect thidd to a line printer or a disc drive. If you redirect the
Formout file to a disc file, Suprtool assumes a temporary file by default.

>:file formout;dev=Ip
>form sets {writes to line printer}
>file formout;dev=disc
>formd -inve ntory

{writes to temporary disc file}

Default Form

If a Chain, Get, or Input command of a sadfscribing file has been entered, a Form
command without parameters shows the fields in the current input sthadgase
command has been specified, but no input source, a Form command without
parameters does a Form Sets.
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Form Keywords

The Form command shows items, paths, and sets before it searches for a dataset or
file with these nmes. Use a string (e.g., "sets") to display the form of a dataset or
file that matches one of the Form keywords.

| >form "paths" {paths is the name of a dataset} |
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Get Command [G]

Selects an IMAGE dataset from a previously opened Base as the input source for the
next extract. You must have read access to all fields in the dataset entry. Only one
Chain, Get, or Input command is allowed per extrak.t&Get always reads the

dataset serially.

GETsetname [(startrecord[endrecord) | (#coun)]

(Default: all records)

Dataset Input

The first example shows the most common use of the Get command. An input
dataset is specified as input to Suprtool. We salastibset of the entire input dataset
using the If command:

>bhase store,5,READER {open for read access only}
>getd - inventory {serially read dataset}

>ifunit - cost<10000 {the UNIT-COST field is}
>output outl { automatically defined by Get}
>xeq

Selection by Record Number

The Gtatrecordlendrecord parameter permits selection of input records on the
basis of the IMAGE record numbers. These numbers always start with 1, and the
endrecordparameter is assumed to be the last record in the dataset if it isn't
specified.

Note that you Isould use extreme care when you are using the record number
selection option on master datasets. This is because the record numbers of master
dataset entries can be changed as entries are added or deleted from the dataset. For
example, if there are deletedtries in the master dataset, then you could get fewer
records than expected.

Numrecs is another way to When debugging software, it is convenient to scan the first few records aiseid:

select only a few records. Specifying astartrecordendrecordparameter makes this easy:
>get m - product(1/20) {first twenty records}
>list {produce a formatted| |i st
>xeq { é r ewitlono dutput file}

This example gets any records that are in the first twenty IMAGE locations. This
may be fewer than twenty records, if there were deleted or unused entries in the first
twenty record numbers.

Random Selection

The #ountparameter selects every "nth" record from the dataset, where "n" is equal
to count This option is designed to allow "random" selection from the dataset. It
cannot be combined with thstértrecad/endrecord option.

Test databases can be constructed from random samplings of production databases.
Using the #£ountparameter and the Put command we build a test dataset:
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>base store,5,READER {open for read access only}

>getd -invento ry(#15) {every 15th record is read}

>putd - inventory,test {puttothedi nvent ory dataget i
>exit {é Test database}

Using DBGET

By default,Suprtool always attempts to read the dataset using its owsspegd
routines. These are the cases where DBGET is used instead:

When the database is open with m@&de

2. When you specify the Delete or Update command and the input source
is a master dataset.

3. When you specify the Delete or Update command and the input source
is a detail dataset, but no If command is specified.

4. When Set Privmode Off.
In these cases, Suprtool prints the warning:
Using DBGET for the input records

How Many Records Does Suprtool Read?

When you Get from a master dataset, Suprtool reads the capacity of the dataset.
When you specify a detail dataset, Suprtool reads records until the highwater mark.

If Set Eofread is on then, Suprtool will read to the capacity of the dataset for both
master and detail datasets.

To insure that Suprtool reads to the capacity for both Master and Detail datasets, then
you should put Set Eofread On in your Suprmgr.Pubfifys

If there is a big difference between the number of entries in the dataset and the
highwater mark, Suprtool could take much longer to read the dataset (this is true for
all programs, not just Suprtool).

You can use the Form and Verify commands tord@tes how many records

Suprtool will read. The Form command shows the number of entries in the dataset.
After specifying a Get command for a detail dataset, use Verify Numrecs to see how
many records Suprtool will read:

>getd - sales {detail dataset}
>form {shows #entries}
>verify numrecs {#records Suprtool will read}

If there is a large difference between the number of entries and the highwater mark,
you may wish to repack thaetail dataset. If the dataset is dynamic with many

entries being added and deleted, it is better to let Suprtool take longer (otherwise you
would be continuously repacking the dataset).

For regular monitoring of all your dataseise HowMessy which shows both the
number of entries and the highwater mark for detail datasets.

FLIMIT Different

The Get command may priah error "FLIMIT different than calculated” or a
warning "FLIMIT greater than calculated”. Suprtool verifies that the physical MPE
file that corresponds to the dataset matches the information returned by DBINFO.
Suprtool computes the number of recordthinMPE file as follows:

#records = (capacityl) / blockfactor + 1
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where capacity and blockfactor are reported by the Form command. When this error
occurs, Suprtool prints the MPE file name, MPE FLIMIT, dataset name, dataset
number, and the computed FLIM

>getm - test

Error: Dataset with FLIMIT different than calculated!

MPE Filename: TESTO1.STORESC.DB Actual MPE Flimit: 1
IMAGE Dataset: M - TEST (#1) Calculated Flimit: 2

This error is usually caused by restoring a earlier version of the ditaset
backup tape.

Remote Databases

When trying to access a database on a remote computer, the Get command may fail
with the error "Privileged File Violation (FSERR 45)". See the discussion under the
Base command for workarounds to this problem.
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Help Command [H]

Show what commands and options are available in Suprtool.
HELP [command keyword[ ,option] ]

(Default: browse through the entire help file)

Command Help

If you specifyany parameters, Help first assumes that you want help on a Suprtool
command. If you know the structure of the help file, you can additionally specify one
of the keywords under the command name.

>help ext {help on the Extract cmmand}
>help ext,notes {Notes section of the Extract command}

Keyword Help

If Suprtool cannot find any help in the "Commands" section of the help file, it
assumes that you specified one of the elgeel keywords in the help file.dlsee

this list of keywords, type help with no parameters. You see a short introduction to
Suprtool and then a list of keywords. You can specify any of these keywords on the
Help command. You can also specify a subkeyword.

>help start {Quick Start section}
>help start,task {Task section of Quick Start}

Quick Help - HQ

HQ asks Suprtool to look under the keyword Quick in the help file. Quick contains
the text from the Suprtool Quick Referenceid®, offering the experienced user a
quick review of the syntax of any command.

>hq input {quick description of Input}
>hqg commands {quick list of command names}
Notes

If no parameters aspecified, Help allows you to browse through the "help" file.

The Help Command uses the QHELP subsystem to allow you to look at the material
in the file Suprtool.Help.Robelle (which contains most of the user manual). For "help
in help”, type "?" when yosee the QHELP prompt character ("?"). The help file is
organized into levels. To go back to the previous level, press Return instead of a key
name. If you press F8, you will exit the QHELP subsystem and return to Suprtool.
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If Command [IF]

Specifies a subset of records to select from the input source during the next extract
task. The If command supports full logical expressions, with comparisons between
all datatypes, between data fieldschoonstant values, or between one data field and
another. The If command also provides partial string compares, bit field extracts,
subscripted IMAGE fields, ANBDR-NOT operators, and parentheses to override
precedence. You can use arithmetic expressiorving any numeric datgy/pes.

IF expression

Note: The examples below show multiple If commands. These are for
illustrative purposes only. Suprtool does not permit multiple If commands in a
single task. Instead you can combine multiple conditions usingND and OR.

Alternatives to the If command

There are a few selection criteria that the If command cannot perform. In these cases,
you need to use other Suprtool commands. If you wish to select by record numbers,
use theecord number options in the Get or Input commands. If you wish to limit the
number of records selected, use the Numrecs command. Se€laéséo Command

[C]" on pag 135for an alternative to the Get/If combination of commands.

There Is No Else Clause

The If command in Suprtool does not have an Else clawisthe output command
does To select the recordbat do not match the If criterigpu can use output,else to
get both the selected data and the data that was not selected by an if 8etetie
output command for details.

>get dataset {this task is the "I1|f é thi
>if expression

>output filel,else,link {filel and tempfile else created}

>Xxeq

You can alsaise a second task with the same criteria negated by a NOT.

>get dataset {this task is the "I1|f é th
>if  expression
>output filel Jink
>Xxeq

>get dataset {this task is the "else"}
>if  not (expression)

>output file2 Jink

>xeq

Expressions

An expressiorspecifies the logical criteria that Suprtool uses to select records from
theinput source.

Simple Expressions

The simplesexpressions a singlecomparisorbetween two fields (e.g., A=B) or a
field and a constant (e.g., A="XX"):

field relationfield

field relationconstant
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Fields

A field can be a temporary, Defined field, ofied from a selfdescribing file, or an
IMAGE field (with possible subscripts; see below). Efield has a type (se&ey
Command [K] on page218for further details). Theonstantmust match the type
of thefield. If thefield has a bytdype, you must surround tleenstantwith quotes.

>if name="TAMMY ROSCOE" {name is byte}

>if rating>10000 {rating is integer}

>if balance=arrears {compare two fields}
Constants

A constants a value that matches the datpe offield. Constants are either a string
constant in quotes, a numeric constant, or a date constant specified with $date or
$today. See the next section ab@anstantfor more details.

Constant Type

"NATHAN ARMSTRONG" string constant

12345 numeric constant
$date(00/07/09) date constant July 9, 2000
Relations

A relationis one of the size comparison symbols (Suprtool does not use words like
"EQUALS" as in QUERY):

Relational operator Means

= equal to

> greater than

< less than

>= greater than or equal to
<= less than or equal to
<> not equal to

Complex Expressions

Complexexpressiongan be made by combining the AND, OR, and NOT operators,
arithmetic operators (+, *, / and mod), and parentheses. The order of precedence of
operators, from highest towest, is

Operator Precedence

(...) Highest.

NOT Take the opposite.

AND Both must be true.

OR One or the other must be true.

- Unary minus.

*/ Higher than addition ansubtraction.
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+ - Lowest.

Use parentheses where necessary to change the order of evaluation.

>if status="1" and amount>100 or purchased="000115"
>if (status="1" or status="2") and amount>100

Multiple Values

You can check a data field for several test values without using the AND and OR
operators. After the equals or remjuals sign, list the alternate values separated by
commas.

The OR operator is = (equal sign). Instead of "IF A=5 OR A=6 OR A=s&'"lF
A=5,6,7". This selects a record if A is equal to 5, 6, or 7.

The AND operator is <>. Instead of "IF A<>5 AND A<>6 AND A<>7", use "IF
A<>5,6,7". This selects a record if A is anything but 5, 6, or 7.
>if field = 5,6,7

>if part = "12345","67890","392 01","92308","14892"
>if delivered <> 981231,990101

This method works well if you are searching for a small number of values. Use the
$lookup function to check a data field for many test values.

IF $LOOKUPtablenamefieldnameé

The $lookup function returns TRUE, if the specified field name contains a value
from the specified table. You can also look for values thahatrén a table.

IF NOT $LOOKUP{ablenamdieldnamé

See the Table command for a complete desoriptf how to combine tables and the
$lookup function.

$lookup parameter function
tablename The name of a table specified in the Table command.
fieldname A field from the input record. This field cannot be real

type. It must be exactly the same lengtthesitem used
in the Table command.

Multiple Values and Table Data

Suprtools can use the fAdataod | oaded int
$lookup function will return the dataalue from the table to compare against another

field or literal.

In filelsd

Table mytable,char - field,data,tabfile,data(id - field)

If $lookup(mytable,char - field,id - field) = int - field

So what Suprtool will do in this case is read a record, lookup the rectird table

and retrieve the data item in the table. If Suprtool does NOT find an entry in the
table, a zero will be returned if the data type is numeric and spaces will be returned if
it is a byte type.

So using the case above, if no entry is found irtdbke, zero is returned, and ifint
field is equal to zero, then the record will qualify.

I f you donét want to have any values ret
the if with a standard lookup.
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Shortcircuit evaluation
means that the If command
does not always need
evaluate all the parts of the
command.

>get ord - details
>table cust - table, cust -no, file, custlist,data(state - code)
>if  $lookup(cust - table,cust - no) and &

$lookup(cust - table, cust - no, state - code) = state - code
>output orders
>Xeq

When using $lookup to return data, the $lookup must always be on then left side of
the expressionf not Suprtool will stop with an error:
>ifid - field=$lookup(mytable,char - field,id - field)
Error: $lookup in this context (data comparison) must be on left side

Performance of $Lookup

Due to the nature of the $lookup function, it can be, at times CPU intensive,
however, since the If command uses sfeotuit evaluation, $loakp should be
specified as the last part of the If command. For example,

>if status = "10" and $lookup(cust - table,account)

is faster than
>if $lookup(cust - table,account) and status = "10"

because Suprtool can evalustatus = "10" faster thar$lookup . When the
status is not "10" Suprtool knows the record will not be selected, therefore there is no
need to do the $lookup.

$Null(fieldname)

The If $nullfieldnamé@ command selects any rows that have null values in them.
This feature is availdé only for SQL databases and only on columns that allow null
values:

| >if $null(SALESTOTAL) |

If you want to find only those values that are not null, you can add the NOT keyword
in front of $null:

[ >if not $null(SALESTOTAL) |

Constants

This setion describes numeric and string constants. SeeDalt® Selection

Numeric Constants

Numeric constants are not enclosed in quotes. Numeric constants may be just simple
whole numberge.g., 5, 0756, 10004) or they may have a decimal point (e.g., 5., 0.0,
-.56, 99.9, 1.4). Real and IEEE numbers may also have a scale factor (&g., 5E
0.01E+4). "Ovetpunches" for the sign are not required, or recognized, in Suprtool.
Always enterl1las-11, not 1J for a DISPLAY field.

String Constants

String constants are delimited with doubde singlequote marks. That is, either
"VANC" or 'VANC'. Any characters within quotes are not upshifted. Ifdcbestant

is shorter than the field to which it is being compared, the constant is padded with
blanks. String constants are expected for fields of type BYTE, U, or X, but numeric
constants are expected for fields of type Z (zoned decimal).
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>if field="" {check for all blanks}
>if field = "XX" {double-quotes are okay}
>if field = 'XX' {so are singlequotes}

If you want to compare for a quote itself, you include two quotes in the string for
each quote you want.

| >if field = "AB"'CD" {look for AB"CD} |

Character Constants

Use the “character to specify any ASCII charactéhe number (the actual ASCII
value), or letter (*A means control A), must follow immediately after tohdracter.
Suprtool treats character constants as strings. When you compare the constant to a
field longer than one byte, Suprtool pads the constéhtspaces.

>define field,1,1 {byte field}

>if field = ~0 {binary zero}

>if field = °G {Control-G (bell)}
>if field = 727 {escape}

>if field = 7252 {Roman8 box}

To look for "null values” or "low values" in bytields, it is usually sufficient to
check the first byte for a binary zero:

>define first - byte,bigfield,1,byte
>if first - byte =0

Subscripts

Use subscripts to access individual items in repeated fields, or to access substrings.

Numeric Subscripts
For repeated numeric fields only one index is allowed.
If Table has the form 10J2, it holds ten double integers.
1 Table() is the first sukitem.
i Table is the same as Table(1).
1 Table(5) is the fifth suitem.
>if table(5) = 23

>if table(2) = 20 or table(4) = 30
>if table(8) = 31 and table(9) = 28

Character Subscripts

Character string fields may have 1, 2, or 3 subscripts after them. Character string
fields are allowed more than one subscript value.

If ADDR has the form 5X30, it consists of 5 substrings of 30 characters each.
ADDR(1) is tte first 30character sultem of ADDR.

ADDR without subscript is the same as ADDR(1).

ADDR(2) is the second 36haracter sultem of ADDR.

ADDR(2,4) is the second stitem, starting with the 4th byte and
extending for the remainder of the sitdm, 27 lytes.

f
f
f
f

1 ADDR(2,4,6) starts at the same location, but extends for only 6 bytes.
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If NAME has the form X50, it is not a repeated field.
NAME is the same as NAME(1).

NAME(1,4,6) is the first (and only) sdbtem, starting at the 4th byte
and extending for 6 hgs.

1 NAME(1,10) is a field that starts at the 10th byte and implicitly extends
to the end of the field (for the remaining 41 bytes).

>if name(1,4,6) = "HAWAII"
>if addr(3) = "VANCOUVER, B.C."
>if addr(3,11,20) =="@B.C.@" {pattern matching}

Numeric Expressions

Bit Selections

The If command can extract and test any series of one or more contiguous bits in a
field. Suprtool allows bit extracts only on Integer or Logical fields of two bytes in
length (one 1éit word). To do a liextract from another type of field, first use

Define to redefine the data as a thwte Logical field.

Once Suprtool extracts a bit string, it always treats it as an Unsigned Integer, a
Logical, and never interprets it as negative. The format for biaetstcalls for a
starting bit number and a bit count. The 16 bits in a computer word are numbered
from the left, 0 to 15. The two bytes to extract from need not be on a "word
boundary” (i.e., they can start in any byte position). ®editie Command [D]on
pagel39for how to define a twiyte logical field.

field . (startbit: bitcoun)

>define bitfield,name, 2,logical
>if bitfield.(4:2)=3

How to Check a Byte for a Numeric Value

Because Suprtool does not have-bite integers, it can be difficult to check a
single byte for a specific numeric value. Use a-twte integer Define field and ¢h
bit-extract operator to solve this problem:

>define word,transcode,2,integer
>if word.(0:8)=13

See Character Constariten pagel93for an alternate method.

Decimal Places

Use the Item command to specify the numbemgpllied decimal places in an item.

If you do not do this, you must scale all numbers in the If command. For example,
let's assume that you want to find all inventory records with a cost equal to $80.59. If
you do not use the Item command, your If commandld/look like this:

| >if cost = 8059 {no decimal places} |

By telling Suprtool about the number of decimal places in the cost item, your If
command looks more natural (which usually means you will make fewer mistakes):
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>jtem cost,decim al,2
>if cost = 80.59 {decimal places included}

Numeric Conversion

The If command can compare two numeric fields to each other (not just one field to
a constant). All relation operators agpported: <, <=, =, <>, >, and >=. However,
you cannot compare a byfield to a numerigype field.

Suprtool usually converts the field on the left side of a relational operator to floating
point. Then the floatingoint number is converted into the typiethe field on the

right side of a relational operator and the comparison is done. The exceptions to this
rule are integeto-double, packedo-packed, and displatp-display comparisons,

which use a direct comparison algorithm.

Truncation errors can oacwhen Suprtool converts from one field type to floating
point. See alséccuracyandNumeric Truncation

Arithmetic Expressions

You can specify arithmetic expressions doy numeric datéype in the If command.
Arithmetic expressions involve the operators,#, / and mod. The Mod operator
returns the remainder between a dividend and a divisor. Arithmetic expressions
cannot start with a numeric constant (e.g., if 2=+10 is invalid). Arithmetic is not
allowed on bytetype fields. If you have a bytgpe field that consists entirely of
numeric digits, redefine the field as display type and use the redefined field name in
the If command.

Examples

>if field + 10 = 1115 {numeric field}
>if cost * gty > 10000

>if total < gty * price + tax

>if yymmdd - date / 100 mod 100 <= 03 {first quarter}

Division by Zero

Suprtool reports an error and the input record number if an arithmetic tatiopu
results in division by zero. Use Set Ignore On to force Suprtool to ignore division by
zero errors. With Set Ignore On, the result of division by zero is zero.

Your task executes more slowly if you have a lot of division by zero errors and you
haveasked Suprtool to ignore them. A better approach is to check for zero in the If
expression before using it in division:

>if $read
gty <> 0 and {avoid division by zero!}
total / qty > 100
"

Missing Features

Arithmetic oveflow in computations will cause Suprtool to abort.

Accuracy

By default, Suprtool uses floatifgpint arithmetic to compute. In some cases, there
can be slight inaccuracies due to rounding errors. Rounding errarmezdikely

with Classic floatingpoint arithmetic (Set Arith Classic). For example, the following
expression fails if you have a single integer field with the value-7:or
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>set arith classic
>if integer -field/10*10=7

This expression does not fathen using IEEE floatingoint (Set Arith IEEE). If

you are developing Suprtool applications for both Classic MPE and MPE/iX, we
suggest that you enable Set Arith Classic in Suprtool/iX to ensure exactly the same
results in both applications.

Numeric Truncation

The accuracy of arithmetic computations is limited to approximately sixteen digits.
Suprtool may truncate foword integers (quad) or large packaekcimal or display
numbers when they are convertedloating-point. Suprtool does not produce any
error or warning in this case.

$ADbs function

Suprtool supports an $abs function, which returns the absolute value of a number.
For example, if a field calteCredit contains the valub47.83, the $abs function
returns 547.83.

This function will work on a field or even on an expression such as:

| >if $abs(credit / 100 * 1.07) > 500.00

This function will also work in the Extract command:

>def newcredit,1,4,doubl e
>ext newcredit = $abs(credit / 100 * 1.07)

$Truncate function

Suprtool supports a $truncate function which returns the number to the left of a
decimal place. For example if the field stddev contains theev&d7.83, the
$truncate function will return 547. Note that there is no rounding.

This function will work fields and expressions:

| >if $truncate(stddev / 100 * 1.07) > 200

This function will also work in the Extract command:

>def newdev, 1,4,double
>extne wdev = $truncate(stddev / 100 * 1.07)

String Expressions

You can do comparisons with bytigpe fields in numerous ways using Suprtool.
These powerful features minimize the number of tasks you must execute in order to
select the datyou need. The fewer the number of tasks, the faster your data is
delivered to the users and applications that need it.

You can combine bytgype fields together and use the biltstring functions to
create string expressions. String expressions imevibig + operator and the other
string functions such as $lower, $upper, $trim, $itrim and $rtrim.

Fixed vs. Variable Length Strings

String comparisons are done using fixadd variabldength strings. For most users,
there should be no difference between the two types of strings. When doing string
comparisons, Suprtool always pads shorter strings with spaces, with the one
exception of comparing two fixe@éngth fields (see "Byte Fields" below).
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String expressions involving theoperator or the $upper, $lower, $trim, $ltrim and
$rtrim built-in functions are done using variabbéngth strings. Suprtool keeps track
of the length of every string, and all operations are done using the actual string
length. For fields, the length die string is the length of the field. If you do not want
to retain all of the spaces in a field, use one of the-utimming functions.

When creating string expressions, string constants are created with the exact length
of the constant. For examplae string constant "abc" is three characters long and

the string "a" is one.

Byte Fields

For historical reasons, comparing two btgpe fields to each other is a special case.
If the two fields are exactly the same len@hprtool compares them completely. If
one field is shorter, the comparison is done for the length of the shortest field.
Suprtool does not check for spaces in the trailing characters of the longer field. For
example,

>define short, 1,10 {ten character field}
>define long,11,15 {fifteen character field}
>if  short = long

In this example, Suprtool compares the ten bytes in the short field with the first ten
bytes of the long field, but ignores the last five bytetheflong field. If the

expression on either side of the equal sign consisted of more than one field (using the
+ operator) or involved any of the string functions, ($upper, $lower, $trim, $ltrim or
$rtrim), Suprtool would have compared both sides of thialesjgn by padding the

shorter field with spaces. It is only the case where you are directly comparing one
bytetype field to another that Suprtool uses the length of the shortest field for the
comparison.

You cannot compare a byfield to a numerigypefield. If you have a bytdield that
consists entirely of numeric digits, redefine the field as a didylay and use the
redefined field name in the If command.

Character Type

Byte-type fields can also be checked to see whether they contain only Alpha,
Numeric, Alphanumeric, or Special characters. The complete field is compared
against the specified character types.

Type Characters

Alpha A-Z, az (52 characters)

Numeric 0-9 (10 characters)

Special anything else (194 characters, including
spaces, punctuation, Rom8&rletters, binary
junk)

Alphanumeric A-Z, az, 09 (62 characters)

For the test result to be truad| the characters in the field must be of the specified
character type. To test a substring, use the Define command to define a subfield.

>if field = alpha
>if field <> numeric

Examples:
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String Class

"1234" numeric

"12.3" no class, contains both numeric and speci

"ABCD" alpha

"B JONES" no class, contamboth alpha and special
special

"Al1B2" alphanumeric

Pattern Matching

Suprtool can also select records based on a pattern of characters, rather than an exact
string of characters. For example, use the following to salleacords with
"CONNOR" anywhere in the Name field,

[ >if name == "@CONNOR@" |

The double equals (==) is the operator for pattern matching. The at signs (@) means
anything before or after "CONNOR" is acceptable, including nothing.

For character fields, theere two comparison operators for patterns: "==" (matches),
and "><" (does not match). The pattern is specified as a quoted string, using the same
special characters as in the MPE :Listf command. Embedded spaces are allowed in
the pattern and must be magchin the target field.

These are the special characters:

Character Meaning

@ Zero, or more, characters of any type.

# A single numeric character.

? A single alphabetic or numeric character.

~ Zero, or more, blank characters.

& Escape character toatch the next characte
explicitly (&@ looks for the @ character).

N Reserved for future use.

! Reserved for future use.

Any other character must be matched, one for one.

For more information, se8pecial Characters the Glossary.

Finding Special Characters

With the $Clean function you can clean "bad" characters inside of text fields,
however the $Clean function domst report back what records were "cleaned". For
this reason we have the $FindClean function. $FindClean will return true if it finds a
character defined using the Clean command. This makes it extremely easy to find a
set of Special characters that yanaefine.
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>if name=="@ZANDER@" {does name contain ZANDER anywhere?}

>f name==' @QZANDER@ARMSTRONG®S name contain ZANDER,
{é other characters,| then

>if name><"@#@" {does name not contain numerics?}

>if name=="@qedit@','@suprtool@' {gedit or suprtool?}

AR



>in cleansd

>clean ""9","710"

>if $findclean(nonprint)
>list

The above task will list the record if the field nonprint has a Tab (Decimal 9) or a
Line Feed (Decimal 10) anywhere in the field. You can Find and clean the "bad"
characterérom a field at the same time:

>in cleansd

>clean ""9:710"

>if $findclean(nonprint)

>extract nonprint=$clean(nonprint)

>list

Trimming Spaces ($Trim, $Ltrim, $Rtrim)

Use one of three builh string functions to remove leading or trailing spaces from a
string expression. The three functions are:

$Trim: Remove leading and trailing spaces from the string expression.
$LTrim: Remove leading spaces.
$RTrim: Remove trailing spaces.

Because Suprtool pads shorter strings with spaces when doing comparisons,
trimming spaces is most useful when creating a combined string with several fields.
For example, you might want to combine a person's firstagtcdhame (including a
space between the two):

[ >if $trim(first) + " " + $trim(last) = "Joe Smith" |

Mixed Case ($Upper and $Lower)

By default, Suprtool does an exact ofatvhen comparing two string expressions. If
the expressions vary in the capitalization of characters, Suprtool finds them to be
different. To do caseless string comparisons or pattern matches, use the $upper or
$lower functions. Both ASCIl and Romd@nchaacters are shifted by $upper and
$lower. For example,

>if $upper(city) = "VANCOUVER"
>if $lower(city) = "edmonton"

Note that if you use the $upper or $lower functions, Suprtool does not upshift or
downshift any constants used in the comparison. You mpfit#ly specify the
constants in the correct case or you can use $upper or $lower with the constant:

| >if $upper(city) = $upper("vancouver") |

Use the $upper or $lower functions for caseless pattern matching. As with other
comparison operators, you must&feconstants in the correct case when doing
pattern matching:

>if $upper(city) == "VAN@"
>if $lower(city) == "ed@"

You can use $upper and $lower with string expressions that combine many fields
and string functions as shown in the following example:
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>if  $read
$upper($trim(first) +
e +
$trim(last))
="JOE SMITH"
1

Date Selection

The If command has four functiobs help select records based on dates: $date,
$today, $days and $stddate. The $date function works for any date. The $today
function works for the current date and dates relative to today. The $stddate and
$days functions work for almost any date. To tngese date functions, you must first
identify the date format of an item by using the ltem command.

The $date function makes it easier to specify a target date for certain date formats
(e.g., PHdate or ASK). To select records based specific date, use this feature:

| >if field=$date( year/month/day ) |

Suprtool checks the date's validity. To select the transactions for January 1999, you
would do the following:

>itemtrans - date,date,phdate
>iftrans - date >= $date(1999/01/01) and &
tran s- date <= $date(1999/01/31)

Relative Dates

You can specify a relative date using the $date function. Then you can create job
streams that don't rely on hacdded dates. The general syntax of the $date function
is:

$dateyearmonttiday)

Theyearcan be a specific number (e.g., 2000) or an asterisk "*" for the current year.
To specify a relative year, you add or subtract years from the one you specified:

>if field=$date(2000/01/01) {January 1, 2000}
>iff  ield=$date(2000 - 1/01/01) {January 1, 1999}
>if field=$date(* -1/01/01) {January 1, last year}

Themonthcan be a specific number (e.g., 6 for June) or an asterisk "*" for the
current month. To specify a relative month, you add or scttnanths from the one
you specified:

>if field=$date(2000/06 -1/01) {May 1, 2000}

>if field=$date(*/*/01) {start of current year and month}
>if field=$date(*/* - 1/01) {start of last month}

>if field=$date (*/* - 18/%) {exactly eighteen months ago}

Thedaycan be a specific number (e.g., 15), an asterisk "*" for the current day, the
word “first" for the first day of the month, or the word "last" for the last day of the
month. You cannot add or subtract relatiegst use $today instead.

>if field=$date(2001/01/first) {January 1, 2001}
>if field=$date(*/*/*) {today's date}
>if field=$date(*/* - 1/last) {last day of previous month}

Combining these features makes it possible to gembeach jobs that require no
operator input. For example, to select all of the transactions for last month you would
use:
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>itemtrans - date,date,phdate

>iftrans - date >= $date(*/* - 1/first) and &
trans - date <= $date(*/* - 1/last)

Month End

Suprtool isalways expecting a valid date. Suppose that you have a randtjob
that contains the following If command:

[ >if field = $date(*/* - 1/%) |

When you run the job on May 31, 2000, if Suprtool were to use the literal
interpretation of $date(*/1/*), it would usethe date April 31, 2000. In fact, there is

no such date; April has only 30 days. Whenever you specify * for the day, and the
day is greater than the last day of the month you specified, Suprtool uses the actual
last day of the month instead of the curmay of the month. In our example,

Suprtool would use April 30, 2000. Suprtool will take leap years into account when
calculating the last day of February.

Today's Date

To select records based on today'sdase the following:

>if field=$today {today's date}
>if field=$today( -1) {yesterday's date}
>if field=$today(+1) {tomorrow's date}

Use the Item command to qualify the field as a date. The $tadatidn accepts one
optional argument which is the number of days before or after today. The maximum
number of days in either direction is 9999.

yymmdd and Beyond 1999

Because dates spanning the turn of the century will not collate properly for the
yymmddform, you need to use $stddate to compare these dates.

>item ship - date,date,yymmdd
>if ship - date < $date(2000/12/31) {will not work}
>if $stddate(ship - date) < $date(2000/12/31) {will work}

Finding Invalid Dates

Use the $invalid function to find invalid dates. An invalid date is a number in a date
format whose date equivalent cannot be found on a calendar. For example, a month
value of 99 would be considered invalid.

>base store.demo
Database password [;]?
>getd - sales

>item deliv - date,date,ccyymmdd
>if $invalid(deliv - date)

>out baddates,link

>Xeq

$Stddate Function

The $stddate function converts any date format in nearly anytyfstacontainer and
internally converts it to the ccyymmdd format in a double integer container.

This allows you to compare dates with dissimilar formats andtgipés. For
example,
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>in orddets
>jtem order - date,date,ccyymmdd

>item bill - date,date,mmddyyyy

>if  $stddate (bill - date) <= order - date
>output badords,link

>Xeq

This feature is also available for dates that havedigi years. The century portion
of the date will be generated by $stddate, which uses the normal cutoff rules
specified by Set Date Cutoff.

>in invdets

>set date cutoff 20

>jtem invoice - date,date,yymmdd

>item close - date,date,mmddyyyy

>if $stddate(close - date) <= $stddate(invoice - date)
>out badinvs,link

>Xxeq

In this case all invoicelate values with gy portion between 20 and 99 will have a
19for the century. All invoice date values witlypportion of less than 20 will have
20 for the date generated by the $stddate function.

Invalid Dates

A date must be valid before $stddate can convert it to the ccyymmdd format.
Otherwise, a value of O wille returned for any invalid dates. An invalid date is a
number in a date format whose date equivalent cannot be found on a calendar. This
includes dates selected by the $invalid function. We can eliminate the invalid dates
from the above task by changinmelIf command slightly.

>getinvoice - detail
>set date cutoff 20
>item invoice - date,date,yymmdd
>item close - date,date,mmddyyyy
>if (not $invalid(close - date) &
or not $invalid(invoice - date)) &
and $stddate(close - date) <= $stddate(invoice - date)
>out ba dinvs,link
>xeq

In this example, if either the closkate or the invoicelate are invalid, then they will
not be evaluated by the $stddate function and will not be selected. Although your
requirements may be different, you need to remember that invadid eealuated by
the $stddate function will return a 0 value.

$Days Function

Suprtool supports a $days function, which converts any supported date to a Julian
Day number (the number of days since 4713 BC). This allows fa &ahmetic, in
which you can calculate the difference between two dates, even if they have
dissimilar formats.

For example you could find all orders that were not shipped within 30 days of being
ordered.

202 § Suprtool 5.9 for MPE
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