m
File Management and
Application Development Utilities
~






Vs
File Management and

Application Development
Utilities

1st Edition — November 1988
Copyright © Wang Laboratories, Inc., 1988
715-1715

WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 TEL. (508) 4569-5000, TELEX 172108



Disclaimer of Warranties and Limitation of Liabilities

The staff of Wang Laboratories, Inc., has taken due care in preparing this manual. However,
nothing contained herein modifies or alters in any way the standard terms and conditions of the
Wang purchase, lease, or license agreement by which the product was acquired, nor increases in
any way Wang’s liability to the customer. In no event shall Wang or its subsidiaries be liable for
incidental or consequential damages in connection with or arising from the use of the product,
the accompanying manual, or any related materials.

Software Notice

All Wang Program Products (software) are licensed to customers in accordance with the terms
and conditions of the Wang Standard Software License. No title or ownership of Wang software
is transferred, and any use of the software beyond the terms of the aforesaid license, without the
written authorization of Wang, is prohibited.

Warning

This equipment generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions manual, may cause interference to radio communica-
tions. It has been tested and found to comply with the limits for a Class A computing device,
pursuant to Subpart J of Part 15 of FCC rules, which are designed to provide reasonable protec-
tion against such interference when operated in a commercial environment. Operation of this
equipment in a residential area is likely to cause interference, in which case the user, at his own
expense, will be required to take whatever measures may be required to correct the interference.
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PREFACE

INTRODUCTION

Wang Laboratories, Inc., provides a large number of utility programs
designed to extend the support which the VS Operating System provides
for the VS programming and application development environment. These
utilities can be run by programmers and nonprogrammers alike, although
a knowledge of at least one programming language is recommended. At a
minimum, the user should be familiar with the VS system as described
in the VS System User's Introduction.

Most VS utilities are documented in a set of three reference manuals,
each of which deals with a different aspect of data processing
operations; the rest are either described in such manuals as the

VS System Administrator’'s Reference and VS System Operator'’s Guide, or
have reference manuals of their own. A complete list appears below.

For Release 7 of the VS Operating System, several new utilities have
been added, and a new organization of the documentation has been
adopted. Users who are familiar with the previous organization will
find two major differences:

. The former VS System Utilities Reference is replaced by the VS
Administration and Analysis Utilities Reference, the VS Media,
Transfer, and Device Utilities Reference, and in part by this
manual.

¢ This manual replaces the former VS File Management Utilities
Reference. It includes all the programs formerly documented in
that manual, in addition to five that were formerly documented in
the VS System Utilities Reference and nine that are new additions
to the set of Wang-supported VS utilities.
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ORGANIZATION OF THIS MANUAL

This manual is organized in three parts, each of which describes a
distinct set of programs:

¢ Part I, Data File Management Utilities, describes five programs,
formerly called simply File Management Utilities, that are used to
create and maintain data files and to extract information from
them.

. Part II, General File Management Utilities, describes ten programs
used in various ways to manage files (locating, displaying,
comparing, sorting, and similar operations). This group includes
CONDENSE, formerly part of the set of utilities documented in
Part I.

® Part III, Application Development Utilities, describes five
programs of use mainly to programmers: they generate source code,
aid program compilation, and so on.

CONDENSE has been removed from the set now called the Data File
Management Utilities, mostly on the grounds that it is peripheral to
the kind of fundamental data processing activity for which these
programs are principally used. The kind of input file on which it
operates cannot be created or used by the Data File Management
Utilities, although CONDENSE does provide a way for these utilities to
access the data in such files. Nevertheless, moving CONDENSE into
Part II has the advantage of permitting the chapters in Part I to be
arranged in an order that is both logical and alphabetical.

VS SYSTEM UTILITY DOCUMENTATION

The following list shows the VS system utilities with the manuals in
which they are documented.

VS Administration and Analysis Utilities Reference (715-1717)

FASTLINK LISTVTOC SHRSTAT
IOELOG PATCH SSL
IOTRACE POOLSTAT VERIFY

VS Media, Transfer, and Device Utilities Reference (715-1716)

COPY FONTCNTL PSPRINT
COPYOIS FORMCNTL TAPECOPY
COPY2200 IBMCOPY TAPEDUMP
DISKINIT OISCART TAPEINIT
FLOPYDUP PERSON

XX
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VS File Management and Application Development Utilities Reference
(715-1715)

COBGEN DISPLAY RPTGEN
COMPARE EZFORMAT SELPRINT
COMPILE EZPRINT SORT
CONDENSE FILEDISP SORTINT
CONTROL INQUIRY TABLEDIT
CREATE PROCGEN TRANSL
DATENTRY REPORT

VS Operator'’s Guide (715-0418)

BACKUP CIP VOLCOPY

VS System Security Reference (715-1736) [SECURITY]
VS GENEDIT Utility Reference (715-1511)

VS Editor Reference (715-1143)

VS Linker Reference (715-1145)

VS Symbolic Debugger Reference (715-1144)

VS DMS Reference (800-1124)

UTILITIES IN THE VS ENVIRONMENT

All VS File Management and Application Development Utilities reside in
the @SYSTEME@ library on the system volume. The name of each utility
serves as the file name; thus, DATENTRY is located in the file
DATENTRY in the library @SYSTEM@ on the system volume.

You can run utilities either directly, through the VS Command
Processor, or under procedure control, (Some utilities can be run
from the internal menus of other utilities; for example, DATENTRY,
EZFORMAT, INQUIRY, and REPORT can all be called from within CONTROL.)
When you run a utility by pressing PFl from the Command Processor
menu, you need enter only the utility's name in the File field,
omitting library and volume (or leaving the default names unchanged).
The VS Operating System always searches the @SYSTEME@ library on the
system volume if it cannot locate the specified file in the indicated
library and volume location. (The default library name should be
deleted, however, if it contains a file with the same name as the
utility.)



The VS utilities are designed so that workstation interaction can be
controlled or minimized through the VS Procedure Language. Most i
requests for information are processed through GETPARMs, which are the
standard interface between VS Procedure Language and a program.

Appendix A contains a list and brief descriptions of the GETPARMs for

each utility. ‘

In this manual, sample procedures are provided for several utilities

‘whose nature, being less interactive than most, makes them likely

candidates for operation through a procedure,

SOURCES OF ADDITIONAL INFORMATION

The manuals listed below may be helpful when used in conjunction with
this manual:

VS Assembly Language Reference (800-1200)
VS BASIC Language Reference (800-1202)
VS COBOL 85 Language Reference (715-0499)
' VS Programmer’'s Guide to COBOL 85 (800-1214)
VS FORTRAN 77 Language Reference (800-1208)
VS System Administrator's Reference (715-0420)
VS Operating System Services Reference (715-0423)
VS Principles of Operation (715-0422)
VS Procedure Language Reference (800-1205)
VS RPG II Language Reference (800-1203)
VS System Operator’s Guide (715-0418) f“\
VS System User's Introduction (715-0417)
VS VSSUBS Reference (715-0599)
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CHAPTER 1
THE DATA FILE MANAGEMENT UTILITIES

11

OVERVIEW

The Wang VS System provides a set of system utility programs that
enables a user with relatively limited data processing experience, and
without the necessity of writing program code, to design, build,
access, inspect, and report on DMS data files. These utilities are
known collectively as the Data File Management Utilities!. Their
functions are summarized in the following list:

CONTROL -- This utility creates a control file that contains all the
specifications for the field, record, and file attributes of a
specific data file. Once these are recorded in the control file,
you can easily create, build, and maintain the data file itself
through DATENTRY, or use EZFORMAT to create a data entry program
specifically designed for this file. Chapter 2 describes the
operation of the CONTROL utility.

DATENTRY -- Using the specifications in a control file, DATENTRY
enables you to create a data file and enter or maintain records in
it. The records in a file can also be listed on the screen or
printed out for easy reference. Chapter 3 describes the operation
of the DATENTRY utility.

EZFORMAT -- By generating a customized data entry and maintenance
program based on a user-designed screen format and a control file,
EZFORMAT provides an alternative to DATENTRY for existing DMS

files. It can also aid the application developer by generating code
through which a given screen format can be reproduced in a program.
Chapter 4 describes the operation of the EZFORMAT utility,

! The Data File Management Utilities were formerly called the File
Management Utilities. See the Preface for an explanation of this
change.
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INQUIRY -- This utility interrogates and tests a data file using

criteria that you enter in a convenient, English-like syntax. The (ﬂ-\
results can be displayed or printed. Chapter 5 describes the:

operation of the INQUIRY utility.

REPORT -- From the information in a control file and additional
specifications you enter, REPORT defines the parameters and format
of a printed report that uses the contents of one or two data files
as input. You can use the Report Definition File in which this
information is stored as often as you want.

1.2 DATA PROCESSING WITH THE DATA FILE MANAGEMENT UTILITIES

In processing files through the Data File Management Utilities, you
work with sometimes one and sometimes two data files at a time. The
data file is first defined, then created and filled with data
records. Afterwards it can be interrogated or reported on.

Figure 1-1 represents the relationship among the Data File Management
Utilities in data processing.

EZFORMAT
/4 Create Customized
py Data Entry Program
/ ; REPORT A
Jid i Produce Reports
L | on the Data
CONTROL DATENTRY )
Create the 1 Createthe
Control File DataFile
INQUIRY
Query the
Data

Figure 1-1. Data Processing With the Data File
Management Utilities
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The creation of a data file begins with the CONTROL utility. When you
supply information to CONTROL, in response to the requests issued by
the program, you define the physical and logical structure of the data
file (which does not yet exist). The information you supply includes
general information about the file, such as file organization, and
about the data records it contains, such as record length. Through
CONTROL you also specify the characteristics of each field in the
record, such as its name, length, and internal format. You can also
specify criteria for validating the data entered in a field. All the
file, record, and field specifications are stored in a control file.
(A single control file defines only one type of record, and data files
created through the Data File Management Utilities contain only one
type.) Once the characteristics of the data file are defined in the
control file, you can do on to create it.

The actual creation of the data file -- and then the entry of data,
which is a separate process -- is done with the DATENTRY utility. A
control file is needed to provide structure and format: it determines
what fields DATENTRY will display and what information will be
accepted in them. When data is accepted, it is written into the newly
created file. You can also use DATENTRY to add, delete, or modify
data once a file has been created. The control file is needed for any
of these operations.

If you would rather use a customized screen format for data entry
instead of the default screen supplied by DATENTRY, you can use the
EZFORMAT utility to create a special data entry program. EZFORMAT
enables you to define a data entry screen for a specific data file
described in a control file. This screen is incorporated into a
program whose functions are similar to those of DATENTRY -- although
it cannot create a data file, it can be used for entering, modifying,
or deleting records.

The INQUIRY utility can retrieve selected portions of the data file by
means of queries formulated in a syntax quite close to that for
conversational English. You can display the retrieved data on the
workstation screen or store it in an output file for later use. A
control file is needed to provide the necessary information about the
structure and layout of the data file..

To produce a printed report on one or two data files, you can use the
REPORT utility. By specifying a control file and supplying additional
specifications to REPORT, you can define the contents and format of
the report. You can even define new fields (as long as their values
can be derived from existing fields) and specify the format and kind
of summary data to be included. The report definition is permanently
saved in a Report Definition file (RDF), so that, in addition to
generating routine reports, it can be periodically reviewed and
revised according to changing needs. Reports can be either printed or
displayed on the screen.
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13 THE CONDENSE UTILITY

Although it is not included among the Data File Management Utilities
in Part I of this manual, the CONDENSE utility is related to them
insofar as it relies on control files in order to function!. CONDENSE
is used to process an existing data file containing more than one

type of record. A file of this kind cannot be created through
DATENTRY, interrogated through INQUIRY, or reported on through

REPORT. However, if each record type in the file is described by a
control file, you can use CONDENSE to extract a new data file
containing only one type of record; this record can, according to your
specifications, include fields taken from records of different types
in the input file. Chapter 9 describes the operation of this utility.

! CONDENSE was included in the document that previously described
these utilities. See the Preface for more information.
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CHAPTER 2
CONTROL

2.1

2.11

INTRODUCTION

The CONTROL utility is used to define the attributes of a data file.
By supplying information to CONTROL, you determine the characteristics
of the data file and the records it will contain. The utility creates
a control file to contain these specifications, and the control file
thereafter serves as a guide for other utilities as they are used to
construct the data file, modify it, or retrieve information from it.

Any data file that is created or modified through the DATENTRY
utility, accessed by the REPORT or INQUIRY utilities, or has an
EZFORMAT-generated data entry program created for it must have an
associated control file.

Control Files

The control file consists of one file descriptor record, a number of
field descriptor records (one for each field in the data record this
control file defines), and, optionally, one to three comment records.
For alternate indexed data files there are also one or two alternate
key records.

® The file descriptor record consists of fields that define the data
file at the file level (for example, file organization) and the
record level (for example, record length).

¢ The field descriptor records consist of fields that define the
data record at the field level (for example, name, length,
internal format, and validation criteria).

® Comment records are used as internal documentation; they appear
only when the CONTROL utility is used to display them.

® Alternate key records keep track of the keys by which an alternate
indexed file can be sorted or accessed, as through DATENTRY.
There can be as many as 16.
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Besides determining.the design of a data file, the control file
provides a basis for data control. You can use the CONTROL utility to
place certain constraints on the entire data file, all fields of the
record, or only particular fields of a record. By limiting the access
to the data file or the types of data that can be entered, these
constraints operate to insure accuracy in the input, update, and
output of data. The DATENTRY, INQUIRY, and REPORT utilities, which
are used for these operations, interact with the control file in such
a way that the constraints are observed.

Note: The control file provides a complete description or VIEW of a
data file. If the control file is used in conjunction with DATENIRY
to create the data file, the control file will accurately reflect the
data file format. However, if the control file is modified in a way
that changes the data file description, this will not be reflected in
the data file, because control files are only a VIEW and cannot be
used to actually alter a data file's format.

If you anticipate a future expansion or change to the data file, it
can be useful to reserve extra space in the record when the control
file is originally created. This is done by setting the record length
longer than the sum of the fields you are defining. At any time
following, the control file can be modified, and descriptors defining
fields at the end of the record can be added.

When you run DATENTRY after changing a control file, the new VIEW is
used, and any new fields are available for input in the proper data
format. Previously created records will contain spaces in this area.
This is fine if the .new field is of character format; however, if this
area has been defined to have a numeric format, this area will contain
invalid numeric data until modified and corrected.

Unless appropriate space has been provided, control file changes that
affect the length of the data record require the creation of a new
data file. A new file must also be created when the internal format
of any field is changed in such a way as to affect its length. Using
the CREATE utility described in Chapter 10 of this manual, or a
user-written program, you can reconstruct an existing data file and
produce a new file that contains all the original data, but in a new
structure that accommodates the changes in the control file.
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2.1.2

Running CONTROL

To run the CONTROL utility, press PF1 (RUN Program or Procedure) from
the Command Processor menu and specify CONTROL in the Program field.

The following sections describe CONTROL processing:

Section

2
2
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Process

Specifying the Control File
Listing and Selecting Control Files

Creating a Control File
Defining the File Header
Specifying the Fields in the Data Record
Providing Validation for Data Entered in
the Fields
Using Repeated Fields To Make
Tables

Maintaining a Control File

Adding Fields to a Control File (PF3)

Modifying Fields (PF4)

Modifying the File Header (PFt4)

Deleting Fields (PF5)

Listing File Header and Field Information (PF6)

Creating and Modifying Validation Tables (PF7)

Modifying the Field Update Sequence for
DATENTRY (PF12)

User Exit Subroutines

Writing a User Exit Subroutine

Linking DATENTRY to the User Exit Subroutine
Running the Linked Data Entry Program

Creating Source Code From a Control File

Running Other Utilities From Within Control
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2.2 SPECIFYING THE CONTROL FILE
)
When CONTROL processing begins, the CONTROL File Specification screen
(Figure 2-1) appears, prompting you for the name and location of a
control file.

Wang VS GETPARM v 7 7. ' _ Parameter Reference Name:

:*;Informafion.kequired‘by CONTROL -

The: control f11e is used by th

 WANG VS File Management Ut11ﬂtﬁes 0
the character1st1cs of -a. data i i

AWe

- To create a control f11e. or to spec1fy an ex1st1ng contral Fili
processing, supp1y the control file's ‘name, 1ibrary -and voli
a Tist of existing contro1 files, supp1y 11brary -and voTume nam, i

FILE = mmmmmsmm LIBRARY- - USRCTLAA VOLUME = YORKmm

(2) Create a new contro] f11e
(9) Print detail for all files

Figure 2-1. CONTROL File Specification Screen

You can specify a particular control file by supplying the file name,
library, and volume and pressing ENTER. CONTROL also gives you the
option of scanning a list of the files in your control file library
and selecting a control file from the list. (For more information,
see Section 2.2.1.) The following list describes the fields of the
CONTROL File Specification screen and the way to enter file
information in them.
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FILE -- To specify a particular control file, either an existing
file to be modified or examined or a new file to be created, enter
the name in this field. The name you specify is the control file
name, It must be from 1 to 8 characters in length and may not
contain embedded blanks. Valid characters are A through Z, 0
through 9, @, #, and $.

To see a list of the files in your control file library, leave this
field blank and specify only the library and volume names.

LIBRARY -- Enter the name of the library in which you want the
control file stored. A default library name for the control file
appears in the field. CONTROL creates it by concatenating your user
ID with the letters CTL; for example, if your user ID is USR, the
default library name is USRCTL.

If you want CONTROL to display a list of your control files, be sure
this field contains the name of the library in which they reside.

VOLUME -- Enter the name of the volume on which you want the control
file stored. If there is a default value in this field, it is taken
from the INVOL field of your usage constants. (If none has been
set, there is no default.) Usage constants are set through the SET
Usage Constants function (PF2) of the Command Processor menu.

If you want CONTROL to display a list of your control files, make
sure this field contains the name of the volume where they are
stored.

When you supply all the requested information, including the file
name, in the fields of the CONTROL File Specification screen, you have
the following options:

[

To create a new control file, press PF2. (Section 2.3 describes
the creation process.)

To view, modify, or maintain an existing control file, press
ENTER. The CONTROL central menu offers several options, which are

described in Section 2.4.

To exit from CONTROL without further processing, press PFl6.

If you supply the names of your control file library and volume, but
leave the File field blank and press ENTER, CONTROL lists the contents
of the library. You can select a control file from the list as though
you had specified the actual file name. The next section describes
this process.
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2.21 Listing and Selecting Control Files

If you enter the name and volume of your control file library in the
Library and Volume fields of the CONTROL File Specification screen,
but leave the File field blank, the first CONTROL File List screen
appears when you press ENTER. (See Figure 2-2 for an example of this
screen.)

(R

Control File List for L1brary USRCTL on V@lumé.fyﬁ"~11fg'

. CTLFILE Descr19t1o it e e
- .A. EMPADDR File organization is INDEXE, A o
: ‘Records atre FIXED-LENGTH ord size is 0128
Record Key is ~EMPNUM here are 03  Alternate.Keys -

Associated data file is 'EMEADDR in. USRDATA on- VOLTTT

‘PAYRTE Has TABLE -file structure -

A PAYROLL File organization is INDEXED: . o

oo Records’ are FIXED-LENGTH rd size is 1024
Record Key is EMPNUM y e 02
Associated data file #s PAYRGLL 1

‘ENTER) Position the cursor and continug or :Select T

(1) Return (2) First (3) Last (4) Previous (5) Next (6) Display Detail

(7) Rename File (8) Find File mammmmms  (9) Print Detail for AkL Files
(116) Exit CONTROL. o

Figure 2-2. A Sample CONTROL File List Screen

The files in the library are listed alphabetically, three at a time.
CONTROL can display as many CONTROL File List screens as needed for
this purpose. The screens show valid control files with a pseudoblank
at the left of the file name, and the description column reports the

following:

. Type of file organization

. Record length

¢ Name of the key field (for all indexed files)

. Number of alternate keys (for alternate indexed files)

. Name and location of the associated data file, if one exists
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The table files which CONTROL, at your option, creates for the purpose
of data checking are housed in the same library as the control files.
They are identified in the description column.

All the files in the library should be either control or table files,
but if other kinds are present they are simply reported as having no
header (i.e., no header of the kind that would identify them as
control or table files).

Only the control files are listed with a pseudoblank to the left of
each file name. You can specify any of these control files by placing
the cursor on the pseudoblank and pressing ENTER. The result is the
same as if you had specified that file name from the Control File
Specification screen: the CONTROL central menu (Figure 2-9) appears.

Note: To move to the next screen, press PF5, not ENTER. If you press
ENTER while the cursor is on a pseudoblank, you specify the indicated
file, and you must press PF16 from the Central menu to return and
change the specification. If you press ENTER while the cursor is not
on a pseudoblank, CONTROL displays an error message.

The CONTROL File List screen offers other options as well. PF keys 2
through 5 let you move back and forth in the list to see all the files
in the library:

PF2 Move back to the first screen

PF3 Move forward to the last screen
PF4 Move back to the previous screen
PF5 Move forward to the next screen

To locate a particular file quickly, you can use PF8 as follows:

1. Using the TAB key, move the cursor to the field labeled
"(8) Find File" on the last line of the screen.

2. Enter the file name and press PF8, The screen that lists the file
you specified appears immediately. (If the file is not found in
the library, CONTROL puts the cursor on the file whose name comes
next in ASCII order after the one you entered.)
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2.3

You also have these options from the CONTROL File List screen:
PF Key Option and Description

1 Return -- Press PFl to return to the CONTROL File
Specification screen (Figure 2-1).

6 Display Detail -- Press PF6 to see information from the file
header and field records for the control file the cursor is
on. This option is identical to the "List header and
fields" option available from the Central menu (PF6). See
Section 2.4.5 for a description of that option.

7 Rename -- This option is available only for control files.
Place the cursor on the pseudoblank to the left of the file
name you want to change, and press PF7. A screen appears
that displays the original name, followed by a blank field
for the new name. Supply the new name and press ENTER.

9 Print Detail for ALL Files -- This option is equivalent to
pressing PF6 for every control file in the library, and
directing the output to the printer instead of the
workstation screen. Information is printed for control
files only.

116 (32) Terminate CONTROL processing.

CREATING A CONTROL FILE

To create a new control file, enter the file name, library, and volume
in the fields of the CONTROL File Specification screen (Figure 2-1)
and press PF2. If you have named a file that already exists in that
location, CONTROL displays an error message asking you to press PF3 if
you want to delete the existing file. If you choose not to do this,
you must supply a new file name before you can proceed.

In creating a control file, you supply two kinds of information:

U Specifications for the whole data file and the records it will
contain. (Remember that a control file can describe only one
record type.) This information is contained in the file header.

e Specifications for each field in the record type this control file

describes.

Note: Appendix B describes the formats of the records in which the
control file stores this information.
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2.3.1 Defining the File Header
7

When you press PF2 from the Central menu, the CONTROL File Header
Definition screen (Fiqure 2-3) appears.

~Wang VS GETPARM v 7 - N Parameter Reference Name: HEADER
i . ‘ Message Id: 0001
Component: CONTROL

Information Required by CONTROL

Creafiqntof file header information. Enter parameters for the data file.

RECLEN = mmmam (2024 var/comp; 2040 fixed/relative; 2048 consec)
FILETYPE = F (F-Fixed, V-Variable, C-Compressed records)
FILEORG = T (C-Consecutive, I-Indexed, R-Relative)
‘KEYFIELD = mummmmmm . (specify if FILEORG is Indexed)
USEREXIT = mm ] (user supplied, if any: "USER1" -— "USER10")
UPDATE - = 0 - (0=record update allowed, 1-not allowed)
DELETE = 0 (B-record deletions allowed, 1-not allowed)
REPORT = 0 (O-report allowed, 1-not allowed)
OPENSHAR = Y (Shared mode for DATENTRY, Y-Yes, N-No)
TIMEQUT = .000 - (Timeout for DATENTRY, 000 - 255 seconds)
DEFAULT DATA  FILE = mummuunm  LIBRARY = mumumsmm VOLUME = musnam
COMMENT] = maEEEESESEEEEEREEENERENERE AR NN
COMMENTZ = muEESEuESEENEENNENEENRENAENENE NN N RN RN NN

- COMMENT3 = sumERNEERRARNENEEXERSNEEN RN NN
(ENTER) Continue header creation OR (16) Return to file specification

Figure 2-3. CONTROL File Header Definition Screen
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The values you enter from the CONTROL File Header Definition screen

are used to construct a file descriptor record, or header, for the /a-\
control file. The following list describes the fields of the screen.

Specify the appropriate values for the data file you want this control

file to describe. When you finish making specifications, press

ENTER. (For more information about data files and records and the

ways they are organized, see the VS DMS Reference.)

RECLEN (Record Length) -- Enter the length, in bytes, of the data
record. The maximum length varies depending on the file type and
organization. If the file is to contain variable-length records,
specify the maximum record length you want to allow. Table 2-1
shows maximum record lengths possible for fixed, variable, and
compressed files with consecutive, indexed, and relative

organization.
Table 2-1. Maximum Record Lengths by
File Type and Organization
File File Type
Organization
Fixed Variable Compressed
~

Consecutive 2048 2024 2024
Indexed 2040 2024 2024
Relative 2040 2040 ----2

3 Records in relative files cannot be compressed.
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FILETYPE (File Type) -- Specify either F (the default), V, or C to
indicate the structure of the data records in the file. These
entries correspond to fixed-length records (F), variable-length
records (V), and variable-length compressed records (C).

The DATENTRY utility cannot create records whose lengths are truly
variable. When a control file specifies variable-length records,
DATENTRY creates records with variable-length organization, but
their length does not vary; all have the length specified as the
maximum in the RECLEN field. You should therefore specify
variable-length or compressed records only when you plan to enter
data by some means other than the DATENTRY utility.

FILEORG (File Organization) -- Specify either C, I, or R to indicate
whether the file is to be organized as a consecutive (C), indexed
(I), or relative (R) file. The default value is I.

If you want your file to be alternate indexed, specify an indexed
file here. You will be allowed to specify alternate keys from the
screen that follows this one. If you elect to do so, the file
organization is alternate indexed rather than indexed.

There are limitations on DATENTRY's ability to modify consecutive

data files. Table 2-2 summarizes the available DATENTRY operations
for all file organizations and types.

Table 2-2. DATENTRY Operations by File Organization

and Type
File File
Organization Type Add Modify Delete
Consecutive Variable or Yes No No

compressed

Consecutive Fixed Yes Yes No
Indexed or All Yes Yes Yes
relative
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REYFIELD (Primary Key Field) -- Enter the name of the field in the
data record to be used as the primary key to an indexed file. Since
duplicate values are not permitted in the Primary Key field, it
should contain data whose value is unique for each record.

For example, in a field containing employee payroll data, the Last
Name field would be a poor choice for primary key because of the
likelihood that it would contain Quplicate values -- i.e., identical
surnames. However, a field certain to contain unique values (for
instance, social security number or a company-assigned employee
number) would serve well as a primary key.

Specify this field only if the value in the FILEORG field is 1I;
i.e., only if the data file is to be indexed or alternate indexed.

The field name must be from one to eight characters long, with no
embedded spaces. Valid characters are A - 2, 1 - 9, @, #, and §.
The first character must be a letter.

USEREXIT (User Exit Subroutine) -- This field is for the name of a
subroutine you may optionally invoke when using the DATENTRY
utility. Such subroutines are typically used to validate or
manipulate specified data as it is entered. For information about
generating and using user exit subroutines, see Section 2.5. By
supplying the name here, you insure that DATENTRY will invoke the
subroutine each time a record is added to the file.

Subroutine names are limited to the values USER1l through USER10.
Only one subroutine may be specified in any control file.

UPDATE (File Update Code) -- Indicates whether the DATENTRY utility
can open the data file to add, delete, or change records in the
file. Specify 0 to allow DATENTRY access to the file or 1 to
prohibit access. (If the Update code is 1, DATENTRY cannot work
with the data file in any way.)

DELETE (File Delete Code) -- The value in this field indicates
whether the DATENTRY utility can be used to delete records from the
data file. (Note that records cannot under any circumstances be
deleted from consecutive files.) Specify 0 to allow record deletion
or 1 to prohibit deletion. The Update code must also be 0 if
deletion is allowed. (If UPDATE is 0 and DELETE is 1, DATENTRY can
add or change records but cannot delete them.)
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REPORT (File Report Code) -- The value in this field indicates
whether the REPORT and INQUIRY utilities can access the data file.
Specify 0 to allow access or 1 to prohibit access. If the Report
code is 1, neither REPORT nor INQUIRY can be used to retrieve
information from the data file.

OPENSHAR (Shared Mode Code) -~ The value in this field indicates
whether the DATENTRY utility is permitted to open the data file in
shared mode. Specify Y for Yes or N for No.

TIMEOUT (Shared Mode Timeout) -- If the shared mode code is ¥, the
value in this field determines how long the DATENTRY utility should
wait for another user to release a record. When the data file is
open in shared mode, several users can access records in the same
file, but only one user at a time has access to a given record. If
DATENTRY finds that the record it is trying to access is held by
another user, it can either wait indefinitely until the record is
released, or wait for a specified time before it stops trying to
access the record and displays a message reporting the ID of the
user who is holding it.

Specify 0 (the default value) in the Shared Mode Timeout field to
have DATENTRY wait for as long as necessary until a record is
released. (No other DATENTRY operations are possible during this
time.) Specify a value from 1 to 255 (seconds) to have DATENTRY
time out after the specified number of seconds and report the ID of
the user who is holding the record. If the shared mode. code is N,
the value in this field is ignored.

DEFAULT DATA FILE (Default Data File) -- Enter the name of the data
file with which this control file is to be associated. This is a
default only. You can override it by specifying a different data
file when you run a utility such as DATENTRY or REPORT.

COMMENT1, COMMENT2, COMMENT3 (Comments) -- Comments are used for
documenting a control file internally, so that you can keep track of
its contents. The comments appear only when you display the file
header by pressing PF6 (List header and fields) from the CONTROL
central menu. You can enter three comments; each can be up to 60
characters long.
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Defining Alternate Keys

If you specified an indexed file by accepting the default I in the
File Organization field of the File Header Definition screen, the
CONTROL Alternate Key Path Definition screen appears as soon as you
press ENTER to store the file header information. (See Figure 2-4 for
an example of this screen.) If the file organization is consecutive
or relative, this screen does not appear; instead, the process of
specifying fields (Section 2.3.2) begins,

Wang VS GETPARM v 7 Parameter Reference Name: PATHS
Message Id: 0002
Component: CONTRO.

Information Required by CONTROL

Enter the field names that you wish to use as alternate keys.
'SSN wamum  DUPSI

PATH1 = = NO PATH2 =-LASTNAME - DUPS2 =

PATH3 = summmmnm  DUPS3 = NO=s = PATH4 = muemmamm  DUPS4 = NO A
PATH5 = susmmssm  DUPS5 = N0 m PATH6 = amamusmm DUPS6 = NO A
PATH? = mummmuxs  DUPS7 = NOm PATH8 = mmmmmmmm DUPS8 = -NO A
PATHY., © = mwmsmmam: DUPS9 = NO.m - . PATHI0 = muswmmsmm DUPSI0 = NO A
PATHY1 = mummmmam DUPS11 = NO m PATH12® = uxmmmmmm DUPS12 = NO A
PATH13 = mummsuwssm DUPS13 = NO m -PATH14 = mmummsmm DUPS14 = NO A
PATHIS = mmwmmmmm DUPS15 = NO m PATH16 = ummmmsmm DUPS16 = NO A

(ENTER) Add or Change path information
(1) Return (7) Compress unused paths

Figure 2-4. A Sample CONTROL Alternate Key Path
Definition Screen

If you want a primary indexed rather than an alternate indexed file,
simply press ENTER to skip this screen and begin the field
specification process, described in Section 2.3.2. However, if you
want an alternate indexed file, enter the names of all the alternate
key fields in the Path fields provided on this screen. (For
information about the relative advantages and disadvantages of indexed
and alternate indexed file organizations, see the VS DMS Reference.)
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Alternate keys, unlike the primary key, can have duplicate values. A
field that would be unsuitable as the primary key because it might
have the same value in numerous records (for example, the Last Name
field in a file containing employee payroll records) would be fully
serviceable as an alternate key. For each alternate key field that
may contain duplicate values, change the default NO to YES in the DUPS
field that corresponds to the Path field for that key. (It has the
same number and appears immediately to the right of the Path field.)

When you finish specifying alternate keys, press ENTER. You also have
the following options from the Alternate Key Path Definition screen:

PF Key Option and Description

7T . Compress unused paths -- This option provides a way to
condense the information on the screen when you are editing
it. When deletion or random entry leaves gaps between
specified fields, you can press PF7 to move all the
specifications into consecutive fields at the top of the
screen.

1 Return -- Return to the File Header Definition screen
without specifying alternate keys.
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2.3.2 Specifying the Fields in the Data Record

When you press ENTER from the File Header Definition screen for a
consecutive or relative file, or from the Alternate Key Path
Definition screen for an indexed file, the first CONTROL Field
Specification screen (Figure 2-5) appears.

FIELD SPECIFICATION SCREEN
Fill in the appropriate information
Field name

ENNNENEN - :
Start Toc  : 0001 (Starting location within the data record)
Int. format : (P-packed, B-binary, C-character, Z-zoned, U-Unsigned)

Int. length : (Maximum values: P-8, B-4, C-132, Z-15, U—IS)
Ext. length : (only if not ca1cu1ated from 1nterna1 1ength)
Decimal pos : - (0-9, spec1fy for numeric fields only) i
Occurrences :

Report code
Update code :
Display code:

(0-report on this field, 1-no report a11owed)
(0-modifiable, l—nonmod1f1ab1e, .no DATENTRY- processing
(0-blank field, 1-display Tast value, 2-display only)

0-suppress (0-no zero suppress, l-zero suppress, 2-* protect)
Sign control: (0-no sign, 1-trailing minus, 2-CR on -, 3- DB on -)
Dollar/comma: ‘(0-none 1-comma, 2-dollar, 3-comma.and doTlar)

(0-hex, 1-decimal, Binary format only)

(0-no, -Date(MMDDYY) ZhDate(YYMMDD) 3-Day, 4-Time
5-Date & Time created, 6-Date & Time modified)

Cum. field : mnmEnuEm (cumulative field name)

Field alias : musmmawasususanansssssussaxuns (alternate name used by INQUIRY)

(ENTER) Continue field addition OR
: - {16) Return to Central Menu N\

Binary edit :

C
[T
0

gl (number of times this field repeated)

0

0

0

0

0

0

Stamp field : 0

Figure 2-5. CONTROL Field Specification Screen

The specifications you enter from this screen define a field in the
data record this control file describes. This definition is stored in
a field descriptor record in the control file, which must contain one
such record for each field the data record contains. As you finish
entering the specifications for each field and press ENTER, a new
Field Specification screen appears, from which you can define the next
field. This process ordinarily continues until all the fields are
defined, although you can suspend it at any point and continue the
next time you run CONTROL. To terminate or interrupt the field
specification process, press PFl6.
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Figure 2-5 shows the default values as they appear on the initial
Field Specification screen. As successive screens appear, the value
in the Start Location field changes to represent the first byte in the
record that does not belong to a defined field. The default value in
the Display Code field is the value specified from the previous
screen; if you change 0 to 1 in this field, 1 will remain the default
value until you change it to 0 again. All other fields that contain
defaults revert to the values shown.

When you finish entering specifications, press ENTER to display the
next Field Specification screen. When all the fields are specified,
press PF16 to return to the CONTROL central menu.

Note: There is a possibility of having up to 300 fields, 99 of which
can be updated. All of the fields can have associated tables. For
more information on using repeated fields to make tables, refer to
Section 2.3.4.

Enter your specifications in the appropriate fields as described in
the following list. Even if you accept all the defaults, you must
enter values for at least the Field Name and Internal Length fields.
These two fields have no default values, but must be specified as part
of any valid field definition.

Field name (Field Name) -- Enter the name of the field you are
defining. The same field name is recognized and used by all the
File Management utilities.

A valid field name must be from one to eight characters long, with
no embedded spaces. Valid characters are A - Z, 1 - 9, @, #, and
$. The first character must be a letter.

Note: If you intend to choose the option to generate COBOL or RPG
II code from this control file, or if you intend to use either
COBGEN or EZFORMAT to generate COBOL or RPG II code on the basis of
this file, you must observe the naming conventions and field size
conventions appropriate to the language in which the code is to be
generated. COBOL naming conventions are the same as CONTROL's,
with the additional stipulation that COBOL 'reserved words’ cannot
be used as field names. RPG II naming conventions are also the same
as CONTROL's, except that the maximum length of the name is six
characters.

Start loc (Starting Location) -- Specify the field's starting
location (in bytes) within the record. The displayed default value
is the first byte in the record that does not belong to a defined
field.
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Valid starting locations range from the first byte in the record
(location 1) to the last, whose location is the same as the record
length specified in the file header. The starting location must be
an integer and cannot exceed the record length.

When you create the first field descriptor record, you must either
accept the default starting location, 0001, or specify a different
starting location for the first field. Thereafter, the internal
length of one field automatically determines the starting location
of the next. You have the option of overriding the default starting
location so that you can specify and respecify fields in any order.
Cumulative fields, however, must be specified before their source
fields. (For more information, see the description of the
Cumulative field below.)

When more than one field descriptor defines the same area within a
record, the fields are said to be overlapping. Modifiable fields
cannot overlap with other modifiable fields. Nonmodifiable fields
can overlap with modifiable and nonmodifiable fields.

Int. format (Internal Format) -- The value in this field determines
the way the data in the field is physically stored on disk and the
character values the field can accept. The following internal
formats are available:

B Binary

C Character

P Packed decimal
U Unsigned

Z 2Zoned decimal

Character fields must have the internal format C. They are stored
in ASCII code (one character per byte), and may be up to 67 bytes
long if modifiable, or 132 bytes if nonmodifiable.

Numeric fields must have one of the internal formats B, Z, U, or P.
Packed fields cannot exceed 8 bytes in internal length; zoned and
unsigned fields cannot exceed 15 bytes.

Binary fields can be represented externally as either decimal or
hexadecimal, according to the specification in the Binary Edit field
(described below). Internally, binary fields cannot exceed four
bytes in length.

For information about the zoned, unsigned, and packed decimal
formats, see Appendix D in this manual, and the VS Principles of
Operation,
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Table 2-3 summarizes internal format characteristics.

Table 2-3. CONTROL Internal Formats for Data Fields
Vvalid
Internal Maximum Internal Internal Length Entry
Format Length (bytes) Calculation Characters
C (character) 67 or 132 1 char/byte all
displayable
characters
B (binary- 4 See Table 2-5 0 to 9, -
decimal)
B (binary-hex) 4 2 char/byte 0 to 9,
A toF
Z (zoned 15 1 bytesdigit 0 to 9, -, .
decimal)
U (unsigned) 15 1 bytesdigit 0 to 9, .
P (packed 8 1 byte for first | 0 to 9, -, .
decimal) digit and sign;

2 digits/byte
thereafter
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Ext. length (External Length) -- This field specifies the number of
characters or digit positions the DATENTRY utility should use to
If you leave it blank, the external

represent the field externally.

length is calculated according to the formulas in Tables 2-4

and 2-5. You can override this default by specifying a positive
integer in this field. (For more information on data formats,

see Appendix D.)

Table 2-4. CONTROL Default External Length Values

Internal Format

External Length
Calculation (in bytes)

C (character Internal length
B (binary-decimal) See Table 2-5
B (binary-hex) 2 x internal length
Z (decimal positions = 0) Internal length + 1
Z (decimal positions > 0) Internal length + 2
U (decimal positions = 0) Internal length
U (decimal positions > 0) Internal length + 2
P (decimal positions = 0) 2 x internal length
P (decimal positions > 0) (2 x internal length)
+1
Table 2-5. Default External
Length Values for a
Binary-Decimal Format
Internal External
Length Length
1 4
2 6
3 8
4 11
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Decimal pos (Decimal Position) -- For zoned (Z), packed decimal (P),
or unsigned (U) fields only, specify the number of decimal
positions, if any, to the right of the decimal point. This field
must contain a positive integer from 0 (the default) to 9. If
DATENTRY is used to enter data in this field, it insures that the
field contains the specified number of decimal positions.

Occurrences (Occurrences) -- If the field you are defining is to be
repeated within the data record, specify the number of times in this
field. The Occurrences field must contain a positive integer from 1
to 99. If the number of occurrences is greater than 1 (the
default), the field name is subscripted whenever it is represented
externally by the DATENTRY, REPORT, INQUIRY, or CONDENSE utilities,
and you must include a subscript when you specify the field to any
of the same utilities.

If the value in the Update Code field is 0 to specify that this
field is modifiable, CONTROL checks to make sure that its successive
iterations (which must occur consecutively within the data record)
do not overlap other modifiable fields.

Report code (Report Code) -- If you want to allow the REPORT and
INQUIRY utilities to retrieve information from the field you are
defining, specify a value of 0 (the default) in this field. A value
of 1 prohibits retrieval. (If the Report field of the CONTROL File
Header Definition screen [Figure 2-3] is set to forbid reporting on
the file as a whole, a 0 in this field cannot override that
prohibition.)

Update code (Update Code) -- The value in this field determines
whether DATENTRY can be used to modify the contents of the data
field you are defining. Specify 0 (the default) to allow the field
to be modified or 1 to make it nonmodifiable. Nonmodifiable fields
do not appear on DATENTRY screens.

Display code (Display Code) -~ Specify this field only if the update
code is 0; its value is otherwise ignored. The display code
determines the way DATENTRY displays a modifiable field:

Code Result

0 The field is cleared as each new record is displayed and
contains only blanks when it appears on the next data entry
screen. (Default.)

1 The value entered in the field for the last record remains
as a default value for the new record.

2 The field is blank the first time the record is displayed,
but once a value has been entered in this field it cannot be
modified. When the record is recalled, the field is
displayed with the value it contains, but new data cannot be
entered in it.
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O-suppress (Zero-Suppress Code) -- For a numeric data field
(internal suppress format B, P, U, or Z), this code determines
whether and how zeros will be suppressed when the REPORT utility
represents data from the field you are defining. If reporting is
not allowed for the data file or the field, do not specify a value
for the Zero-Suppress Code field, since its value is ignored.

In reports generated by the REPORT utility, the value in the
Zero-Suppress Code field affects the external format of the field as
follows:

Code Result

0 No zero suppression; all zeros are printed. (Default.)
Example: $000612.50.

1 Leading zeros are suppressed; the leftmost nonzero digit is
the first to be printed. Example: §$ 612.50.

2 Leading zeros are replaced with asterisks (*) up to the
leftmost nonzero digit. Example: $*%%612,50.

Sign control (Sign Control Code) -- For numeric data fields
(internal format B [binary-decimal], P, U, or 2) only, this code
determines the format in which the REPORT utility represents
negative values for the field. If reporting is not allowed for the
data file or the field you are defining, do not specify a value for
the Sign Control Code field, since its value is ignored. The code
affects the external format for negative field values as follows:

Code Result

0 No sign; negative values are not distinguished from positive
values. (Default.)

1 Trailing minus sign. Example: $005,935.00-.

2 Trailing CR (credit). Example: $005,935.00CR.

3 Trailing DB (debit). Example: $005,935.00DB.
Dollar/comma (Dollar Sign/Comma Code) -- For numeric data fields

(internal format B [binary-decimal$), P, U, or 2Z), this code
determines the placement of dollar signs and commas within the field
value as it is represented by the REPORT utility. REPORT reserves
extra space for fields lengthened by the addition of dollar signs or
commas. If reporting is not allowed for the data file or the field
you are defining, do not specify a value for the Dollar Sign/Comma
Code field, since its value is ignored.
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The code affects the external format as follows:
Code Result
0 No dollar sign or commas. (Default.) Example: 1575347.52.

1 Commas inserted at 3-digit intervals to the left of the
decimal point. Example: 1,575,347.52.

2 Dollar sign printed to the left of the field.
Example: $1575347.52.

3 Commas inserted at 3-digit intervals to the left of the
decimal point and dollar sign printed to the left of the
field. Example: $1,575,347.52.

Instead of specifying this option for the control file, you can
specify it through the REPORT utility at report definition time.

Binary edit (Binary Edit Code) -- For binary fields (internal

format B) only, this code determines the way DATENTRY controls data
entry into the field and the way values in the field are represented
externally. A value of 0 (the default) specifies hexadecimal
representation, which allows no signs or decimal points. A value

of 1 specifies decimal representation. In either case, DATENTRY
insures that decimal or hexadecimal entries are valid.

Stamp (Date, Day, or Time Stamp Field) -- A value other than 0 in
this field marks the field you are defining as a date, day, or time
stamp. When the record is created, any defined date, day, or time
stamps are initjalized to the system date and/or time in the format
specified by the code. If a date and time stamp code of 6 has been
defined, this stamp will contain the date and time the record was
last updated through DATENTRY. If a Stamp field is defined in
CONTROL after the record(s) have been created, these fields will be
initialized to the system date and/or time when the records are
modified in DATENTRY.

The code selects the date or time format as follows:
Code Result
0 This is not a stamp field. (Default.)

1 System date in Gregorian MMDDYY format (e.g., March 7, 1988
is 030788).

2 System date in Gregorian YYMMDD format (e.g..
December 30, 1991 is 911230).

3 System date in Julian format (YYDDD where DDD is the number
of days after January l: e.g., July 6, 1988 is 88188).
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Code Result

4 System time in HHMMSSHH format (H ours, M inutes,
S econds, H undredths). For example, 4:34:51.96 P.M. is
16345196). The last two digits represent hundredths of a
second.

5 & 6 System date in Gregorian YYMMDD format and system time in
HHMMSSHH format. For example, July 6, 1988 at 4:34:41:96 is
88070604344196.

DATENTRY does appropriate validation checking for date and time
stamp fields, insuring that months are in the range 1 to 12, days in
the range 1 to 31 for codes 1 and 2, 1 to 365 (366 in leap years)
for code 3, hours in the range 1 to 24, and minutes and seconds in
the range 1 to 60.

The internal format for all stamp fields may be character (C) or
unsigned (U). Packed format (P) is also permitted for all stamp
fields with the exception of date and time stamps (codes 5 and 6).

For the Stamp field to function properly with the DATENTRY and
REPORT utilities, you must explicitly set the external as well as
the internal length. Table 2-6 shows the values appropriate for
each code and internal format.

Table 2-6. Internal and Extermnal Lengths
for CONTROL Stamp Fields

Internal Internal External
Code Format Length Length
1 C, U 6 6

P 4 7
2 cC, U 6 6

P 4 7
3 c, U 5 5

P 3 6
4 cC, U 8 8

P 5 9
5 & 6 C, U 14 14
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Cum. (Cumulative Field) -- A Cumulative field is a numeric field
used to sum or accumulate the quantities entered into certain other
numeric fields in the same record through the DATENTRY utility. The
Cumulative field must be defined before any of its source fields,
and the internal format must be zoned (2) or packed (P). The
internal size of the Cumulative field must be at least as large as
the largest source field.

Entering the name of a qualified numeric field in this field
simultaneously identifies the field whose name is entered as a
Cumulative field and the field being defined as one of its source
fields. A source field may be of any numeric type.

Data entered in the source fields is accumulated in the Cumulative
field. DATENTRY can display the latter, but cannot accept data
entry directly into it. The accumulation reflects current source
field values only; the Cumulative field is initialized and
recalculated whenever any of its source fields is updated.

As an example of the relationship between Cumulative and source
fields, you might want an individual payroll record to contain
fields for reqular and overtime hours worked, and a third field for
total hours worked. If you define the latter as a Cumulative field
and the first two as its source fields (by specifying, e.g., TOTHRS
as the Cumulative field for both REGHRS and OTHRS), DATENTRY will
sum the values entered in REGHRS and OTHRS and display them in
TOTHRS without the user's having to calculate or enter the total.
You cannot specify TOTHRS as the Cumulative field for REGHRS and
OTHRS, however, until it has been defined. All updatable fields
with the exception of simple table fields (see Section 2.3.4) may
have a Cumulative field. If the source field is part of a complex
table, all iterations of the source field will be totalled into the
Cumulative field.

Field alias (Field Alias) -- You can supply any field with an
alternate name or alias to be used with the INQUIRY utility. A
field alias may be up to 31 characters long and may consist of
several words separated by single spaces. The use of an alias
instead of the field name makes it easier to compose English-like
queries when you are running INQUIRY, since you are not bound by the
constraints of field-naming conventions. You can, for example, use
REGULAR HOURS instead of REGHRS or EMPLOYEE NUMBER instead of
EMPNUM, if you assign these aliases to the fields in question.

Press ENTER when you finish making specifications from the Field
Specification screen. If the field you are defining is modifiable
(i.e., the value in the Update Code field is 0) and its internal
length is 16 or fewer bytes, the CONTROL Validation Specifications
screen appears as soon as you complete your field specifications and
press ENTER. (See Figure 2-6 for an example of this screen.)
Otherwise, a new Field Specification screen appears.
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FIELD INPUT VALIDATIONfSPECIFICATION;

3e1d may be updated via the DATENTRY utility. To spec1fy table -or range
valwdat1on make ‘the approprtate entries and press ENTER.-

; Field. name: PAYRATE .
i ' , ' -Update sequence: 30 - : o

Table lookup
Name: mmmmmm-

Use existing,table:‘vNQf S i, L %
-Qr- : : ' o ;
F B v Range

; . Low:- lImnumnﬂi-
! : High: sEmEEsmsEsEm

LENTER) Continue OR . _
b S ] (1) Return to field specification

Figure 2-6. A Sample CONTROL Validation Specification Screen

2.3.3 Providing Validation for Data Entered in the Fields

The CONTROL and DATENTRY utilities jointly offer several ways of
checking the validity of data as it is being entered. One type of
validity checking is done automatically for date and time stamp
fields; it is described in the comments on the Stamp field in the
previous section.

For other modifiable fields, the following kinds of validation are
available:

Table Validation -- DATENTRY compares the entered data with a table
of specific acceptable values and rejects the data unless it matches
an entry in the table.

Range Checking -- DATENTRY rejects data if it falls outside a
specified range.

User Exit Subroutine -~ A subroutine can be written to subject data
to various tests as it is entered. This subroutine must be
identified in the CONTROL field specifications and linked with the
DATENTRY utility before data is entered in the field. User exit
subroutines can be used to validate fields whose size makes them
ineligible for table validation or range checking. Subroutines also
permit more complex tests and responses. For information about
using them, see Section 2.5.
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Validation is relevant only to modifiable fields (i.e., fields whose
Update code, as specified from the Field Specification screen, is 0).

Table validation and range checking are specified from the CONTROL
Validation Specification screen, which appears immediately after a
field is defined from the Field Specification screen if the field is
eligible for these types of validation. (Figure 2-6 shows an example
of this screen.) To be eligible, it must be a modifiable field and
its internal length must be 16 bytes or less. You can specify either
table validation or range checking for an eligible field, but not both.

The CONTROL Validation Specification screen shows the field name and
its position in the update sequence (the order DATENTRY follows when
it displays the fields for data entry -- see Section 2.4.7 for
details).

Use this screen to specify either table or range validation (you
cannot specify both). Two fields are provided for each type of
validation. Specify only the fields that are relevant to the type you
want; do not enter values in the other fields.

If you do not want either type of validation for this field, simply
press ENTER to move on to a new Field Specification screen.
Alternatively, if you want to change the specifications for the
current field, you can return to the screen that displays those
specifications by pressing PFl.

Specifying Table Validation

Table validation, in which DATENTRY compares the value entered to a
table listing all acceptable values, is available for any modifiable
field of 16 or fewer bytes in length, whether it contains character or
numeric data. Enter values in the following two fields of the
Validation Specification screen (Figure 2-6):

Name -- Enter a name for the validation table in this field. 1If you
are creating a new table, CONTROL uses this name for the file in
which it puts the table values. The table file, an indexed file
containing fixed-length records, is housed in your control file
library. A valid table file name must consist of alphanumeric
characters (A - Z and 0 - 9), and have no embedded spaces. The name
must begin with a letter, although digits are permitted in other
positions.

It is not necessary to create a new validation table; you can use
one that already exists. Multiple fields can use the same table.
(If you are entering the name of an existing table file, be sure to
change the value in the Use Existing Table field from NO to YES.)
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Use Existing Table -- If you are creating a new validation table,
leave the default NO in this field. If the table you have specified
in the Name field already exists, change the value to YES. CONTROL
checks your control file library for the table file, and displays an
error message if it is not found.

When both fields contain the appropriate values, press ENTER. If you
specified a new validation table, the CONTROL Table Specification
screen appears. (See Figure 2-7 for an example of this screen.) If
you specified an existing table (and if CONTROL located the table and
found that its internal format corresponds to that of the field being
defined), the definition of the current field is complete, and a new
Field Specification screen appears.

To create a new validation table, you enter the acceptable values for
the data field, one at a time, in the Table Value field of the Table
Specification screen. Each time you press ENTER, the value in the
field is added to the table, and the field is cleared to accept
another value. Continue until you have entered all the acceptable
values for the field, then press PF3 to complete the process. A new
Field Specification screen appears, and you can begin defining the
next data field.

The Table Specification screen displays the table name. If you want
to change this, or if for any other reason you want to return to the
Validation Specification screen, press PFl.

The Table Value field is automatically set equal to the internal fﬂ-\
length of the table. DATENTRY is capable of checking a field against

a table whose entries are longer than the field -- for instance, it

can check a five-digit Zip Code field against a table containing

nine-digit zip code values -- but if such a table does not already

exist, you must use the PF7 option from the central menu to create

it. See Section 2.4.6 for information on this option.

The same option, which enables you to update as well as create
validation tables, makes it possible to specify a validation table but
postpone the process of entering values until a later time.

2-28 CONTROL



This table is to be used for valxdat on ”Fthas f1e1d Press ENTER after
'supplying each: tab1e value. When all have been supplwed press PF3 to
continue field specifications. ,

Table name: AYRTE

Table Qaﬂpg‘ ;ilﬁl”(l

(1) Return to f1e1d va11dat1on spe;‘

(3) Continue field specifications

Fiqure 2-7. A Sample CONTROL Table Specification Screen

Specifying Range Validation

In range validation, DATENTRY compares the value entered in a field
with specified high and low values and rejects it if it is greater
than the high value or less than the low. Any value within the
contiguous range between (and including) these limits is accepted.
Range validation is available for any modifiable field up to 16 bytes
in length. It is most commonly used for numeric fields, but can be
used for character fields as well. (For example, you can insure that
a six-byte character field accepts only values beginning with M, N, O,
P, or Q by setting the low value to LZZZ2Z and the high value to
RAAAAA for that field.)

To specify range validation, enter the low and high values in the
appropriately labeled fields of the CONTROL Validation Specification
screen (Figure 2-6), and press ENTER. (Be sure there is no value in
the Name field under "Table lookup,"” or an error message will result.)

When the range specifications are entered, the definition of the
current data field is complete, and the next Field Specification
screen appears.

Note: When the EZFORMAT utility is used to generate COBOL or RPG II
code for an EZFORMAT screen image, it uses CONTROL's information about
table validation or range validation in creating a file descriptor
record (FDR) in the source file.
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234

Using Repeated Fields To Make Tables

It is often useful to arrange data within a record in tabular form.
Information in a table can either be simple or complex. For instance,
a company might want to keep track of the hours worked by each of its
employees for each month during a fiscal year. The record for each
employee might include information that appears only once (such as
employee number and name) and the number of hours worked for each
month in the year. This monthly information is most conveniently
organized as a table which might represent a payroll ledger. It would
be possible to build such a table by simply specifying that the
modifiable field REGHRS occurs 12 times. In DATENTRY the record would
be represented on the screen as

NAME XXCCOOOOCOOOOKX NUMBER XXXXXX REGHRS (01) XX REGHRS (02) XX
cseesesses.. REGHRS (12) XX

This representation is adequate for its original purpose. Now, for
instance, the company wants to add overtime hours worked by each of
its employees for each month as well as keep track of each
individual's pay rate. They could define OTHRS as a modifiable field
occurring 12 times. In DATENTRY the record would be represented on
the screen as

NAME XXXXOOOOOOOOXX NUMBER XOXXXXX REGHRS (01) XX REGHRS (02) XX
teeeeeesss.. REGHRS (12) XX OTHRS (01) XX ....OTHRS (12) XX

Although the information would be available, it would no longer be
representative of the payroll ledger, which has each employee's hours
and overtime hours side by side. Although the design of the data
record has been simple, the ease of data input and review is greatly
hampered by the placement of the information on the data entry screen.

A more complex data design can be implemented which places the
information in a more appropriate format. The employee number and
name information is defined as before. The table definition, however,
is quite different. To begin: Total the length of the two pieces of
information (REGHRS-2 long and OTHRS-2 long). Using this information
we will define a nonmodifiable field called MONTH (4 long) which
occurs 12 times., Let's say MONTH started in column 41 of the data
record. Next define REGHRS as starting in column 41, 2 long,
modifiable and OTHRS as starting in column 43, 2 long, modifiable.
You have now described a table which would appear in DATENTRY as

NAME XSCOOOCOOOGOKK NUMBER XXXXXX REGHRS (01) XX OTHRS (01) XX
ceeeenn ..+.. REGHRS (12) XX OTHRS (12)
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The following is a listing of the tables described above.

Simple Tables -- These tables consist of a single updatable field
which is to be repeated. These table are represented as FIELD (01)
FIELD (02) etc.

Complex Tables -- These tables consist of related pieces of
information which are to repeat multiple times. To define a complex
table the following must be performed: (1) Define a nonmodifiable
field (the total length of a single set of all related pieces of
information) which occurs a multiple of times. (2) Define the
individual pieces of information (component fields) as modifiable
fields occurring a single time. (This field must fall within a
single occurrence of the previously defined nonmodifiable field to
be part of the table.)

When you build tables by this method, keep the following points in
mind:

Define the individual fields in exactly the order in which you
want them to appear for updating. The original update sequence of
the modifiable fields within a table field is determined by the
order in which they are created. Modification of the update
sequence for these fields is more restrictive than with normal
single occurrence fields. See "Repeated Fields, Table Fields, and
Update Sequence" in Section 2.4.7.

Do not specify that any component field should occur more than
once. (Two-dimensional tables are not supported in CONTROL.)

A table field may contain nonmodifiable as well as modifiable
fields. These do not appear on the DATENTRY screen or affect the
update sequence (see Section 2.4.7), but may be useful in
reporting.

When you define a complex table, make its starting location the
same as that of the first component field, make its internal
length equal to the sum of the lengths of the component fields,
and set the update code to 1 (nonmodifiable).

Set the occurrence count for the table field to the number of
times you want it repeated within the record -- i.e., to the
number of rows in your table.
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Figure 2-8 lists field information for the payroll record used as an
example above. (The screen shown is a Field List screen, which is
described in Section 2.4.5.)

List Control File Fields
Field Start Int Int Ext Dec Occur Report/ Upd Stamp Cum Table/

Name- Posn Fmt Len Len Pos Count Update Seq Field Range

* EMPNUM 1 U 5 5 0 1 R/U 1 Range
* SSN. 6 p 5 9 0 1 R/U 2

* LASTNAME "N C 15 15 0 1 R/U 3

* FIRSTNAME 26 C 15 15 0 1 R/U 4

* ‘MONTH 4 U 4 4 0 12 R 5-28
" * REGHRS. 1N u 2 20 1 R/U (5) YEARLY

* OTHRS 43 U 2 20 1 R/U (6) YEARLY

* YEARLY 89 2 5 50 1 R/U 29

* PAYRATE 94 P 2 5 2 R/U 30 PAYRTE
. % VACATION: 96 Z g‘ 5 1 12 R/U 31-42

. -Not used- 132 26

(ENTER) Continue to modification after positioning the cursor
(1) Redisplay header (2) First (3) Last (4) Previous (5) Next (16) Return

Figure 2-8. Field Information for a Sample Record
(CONTROL Field List Screen)

Note that the table field MONTH begins at the same location (byte 41)
as its first component field REGHRS, and contains 4 bytes, the sum of
the internal lengths of REGHRS and OTHRS. The occurrence count is 12
for MONTH, 1 for each of the component fields. MONTH is assigned
positions 5 through 28 in the update sequence; that is, it counts as
24 modifiable fields (12 iterations each of REGHRS and OTHRS). REGHRS
and OTHRS are assigned positions 5 and 6, but the numbers are placed
in parentheses to indicate that they are parts of a table field and
will thus occupy other positions also within the range 5 to 28.

Note: For the way DATENTRY displays the modifiable fields for this
record, see Figure 3-5.
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2.4

MAINTAINING A CONTROL FILE

As soon as you specify an existing control file, either by entering its
name from the CONTROL File Specification screen or by selecting it from
a CONTROL File List screen, or as soon as you halt the definition of a
new control file by pressing PF1l6 from a CONTROL Field Specification
screen, the CONTROL central menu (Figure 2-9) appears.

_ Wang VS GETPARM v 7. ‘ : Parameter Reference Name: . OPTIONS
S S , Message Idi
. Component:

Information Requ1red by CONTROL

~Press the apprqpriitgzPEkéy for the ﬁbnﬁro?Afiiefoption

CONTROL FILE . FUNCTIONS : s -7 UTILITY FUNCTIONS
(3) Add new fleIds . - {(9) Run DATENTRY
(4) Modify existing fields .~ . (10) Run REPORT
(14)  Modify field héader . - {110) . Run INQUIRY
(5) Delete fields - (1]) “Run EZFORMAT
(6) List header and fields. L
{7) Create, or'ma1nta1n tab1e f11es
(8) ource ontr
{12)

(16) Exit to T1st or respec1fy the Contro1 ‘File
(116) Exit CONTROL

Figure 2-9. CONTROL Central Menu

To choose an option from the menu, press the indicated PF key. When a
function is complete and the menu reappears, the line that identifies
the completed function is highlighted. PF16 returns you to the CONTROL
File Specification screen, from which you can specify another control
file and continue processing, or exit from CONTROL.

Some options available from this menu enable you to examine and modify
control files. Others create source code or link to other utilities.
The rest of this section describes the options used in maintaining a
control file. Other sections describe the other options. The
following two lists provide a general description of all of the
options. The lists correspond to the two major divisions on the
screen, control file functions and utility functions.
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The CONTROL central menu lists the following control file functions:

PF Key

3

14 (20)

12

Option and Description

Add new fields -- Enables you to add fields to the record
described in an existing control file. Section 2.4.1
describes this process.

Modify existing fields -- Enables you to change the
characteristics of individual fields in the record.
Section 2.4.2 describes this process.

Modify field header -- Enables you change the general data
file characteristics specified in the file header.
Section 2.4.3 describes this process.

Delete fields -- Enables you to delete fields from an
existing control file. Section 2.4.4 describes this
process.

List header and fields -- Enables you to display or print
the contents of the control file. Section 2.4.5 describes
this process.

Creating and modifying validation tables -- Enables you to
create a validation table or list, add, delete, or change
the contents, of validation tables created by the CONTROL
utility. Section 2.4.6 describes this process.

Create source from the control file -- Enables you to
create a source file containing code that defines the data
file described by the control file. Three source languages
are available: COBOL, PL/I, and RPG II. Section 2.6
describes this process.

Modify the field sequence for DATENTRY -- Enables you to
rearrange the order in which modifiable data fields appear
on the DATENTRY screen. Section 2.4.7 describes this
process.
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The CONTROL central menu lists the following utility functions:
PF Key Option and Description

9 Run DATENTRY -- Runs the DATENTRY utility, which enables
you to add, modify, or delete information in a data file
described by a control file. Chapter 3 describes this
utility.

10 Run REPORT -- Runs the REPORT utility, which enables you to
create a report from one or two data files described by
control files. Chapter 6 describes this utility.

10 (26) Run INQUIRY -- Runs the INQUIRY utility, which enables you
to query a data file described by a control file.
Chapter 5 describes this utility.

11 Run EZFORMAT -- Runs the EZFORMAT utility, which enables
you to define a screen image for data entry. Chapter 4
describes this utility.

You also have these options from the central menu:
PF Key Option and Description

16 Exit to list or respecify the Control File -- Returns you
to the CONTROL File Specification screen (Figure 2-1), if
you specified the current control file from that screen.
If, however, you selected it from a CONTROL File List
screen (Figure 2-2), PFl6 returns you to the first CONTROL
File List screen for your control file library.

116 (32) Exit CONTROL -- Terminates CONTROL processing and returns
you to the VS Command Processor or to the program or
procedure from which CONTROL was called.

In addition to the options available from this menu, you can impose
further restrictions on a field by means of a user exit subroutine.
Section 2.5 describes this process.

For descriptions of the remaining options, see the sections indicated
in the "Control File Functions" and "Utility Functions" lists above.
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2.4.1

24.2

Adding Fields to a Control File (PF3)

Note: You can add fields to an existing control file at any time.

If, however, the control file describes an existing data file whose
records conform to its original specifications, you will have to
recreate the data file in conformity with the new specifications. The
CREATE utility (Chapter 10) can be used for this purpose.

To add fields to an existing control file, press PF3 from the CONTROL
central menu (Figure 2-9). A new Field Specification screen

(Figure 2-4) appears. The default value in the Starting Location
field is the first available byte in the data record, i.e., the first
byte that does not belong to a previously defined updatable field.

You define the field in exactly the same way as when you are creating
a new control file; Section 2.3.2 describes the process in detail.

If the data record is already filled with modifiable fields and
contains no available bytes, only nonmodifiable fields can be added.
CONTROL displays a message to this effect on the Field Specification
screen, and places a value of 1, which you cannot change, in the
Update Code field. You can make room for modifiable fields only by
deleting existing fields (see Section 2.4.3) or by modifying the file
header to increase the length of the record (see Section 2.4.2).

When the DATENTRY utility displays fields for data entry, it will put
the newly added fields after all the others, unless you modify the
field update sequence in the control file. Section 2.4.7 describes
modifying the field update sequence for DATENTRY (PF12).

Moadifying Fields (PF4)

Note: You can modify any field in the control file at any time,
although you must take care that your changes do not interfere with
other fields. You cannot, for example, increase the internal length
of a modifiable field so that it overlaps another, or change the
internal format of a stamp or cumulative field in a way that makes its
previously defined field type invalid. If a control file
corresponding to an existing data file has its field specifications
modified in such a way that it no longer describes the data file with
complete accuracy, the data file must be modified or recreated.
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To select a field for modification, press PF4 from the CONTROL central

menu (Figure 2-9),

A Field Selection screen appears. (Figure 2-10
shows a sample CONTROL field selection screen.)

Select a field from Control File PAYROLL For Modification

"Supply the name or position the cufsor'to,specify a field

Field name : summmsus
F1e1d Start Int Int Ext Dec. Occur Report/ Upd Stamp Cum .~ Table/
Name __ Posn _Fmt ‘ t Update S Field Ran
m EMPNUM .15 5 0 T TR
‘m FRSTNAME 26 C 15 15 0 1 R/U 4
u LASTNAME 1.C 15 15 0 T R 3
m MONTH 41 U 4 4 0 12 R 5-28
‘m OTHRS 43 U 2 2 0 1 - R/U (6)
m PAYRATE 94 -p 2 5 2 1 - RMU 30
~.w REGHRS 41 U 2 20 T R/U (5)
m SSN 6 P 5 90 1. - R 2
- m VACATION 96-Z 3 5 1 12 ° R/ 31-42
89[ZZ 5 50 SVT ',,R/U 29

= YEARLY

“File organ1zat1on i's 1ndexed with key f1e1d
LASTNAME.

SSN

(ENTER) Display field to be modified or Se]ect
(1) Return (2) First (3) Last

Figure 2-10.

EMPNUM A]térn;te‘Péths~aré:

(4) Previous

(5) Next (7) Rename

A Sample CONTROL Field Selection Screen

The Field Selection screen shows the name of the control file and
provides a blank field (Field name) in which you can enter the name of

the field you want to modify.

The screen also lists the fields in the

record, ten at a time, in alphabetical order, with a pseudoblank to

the left of each field name.

The format of the list is the same as

that of the Field List screen (Figure 2-12), which is described in
A line below the list describes the

detail in Section 2.4.5.

organization of the file.
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You can select a field by either
L] Entering its name in the Field Name field and pressing ENTER

L Placing the cursor on the pseudoblank to the left of the field
name in the list and pressing ENTER

To find a particular field in the list, you can move from screen to
screen using the following PF keys:

PF2 Move back to the first screen

PF3 Move forward to the last screen
PFr4 Move back to the previous screen
PFS Move forward to the next screen

The TAB key moves the cursor from the blank field to the first
pseudoblank, and from one pseudoblank to the next.

You also have these options from the Field Selection screen:

PF Key Option and Description
1 Return -- Return to the central menu.
7 Rename -- Rename the field indicated by the cursor. When

you press PF7, a screen appears that shows the current name
and provides a blank field in which to enter the new name.
When you press ENTER, the Field Selection screen reappears.
(Since this screen lists files alphabetically, you may not
see the name of the file you have just renamed; it may now
appear on a different screen.) This function provides the
only means of renaming a previously defined field; you
cannot do so by entering a new name from the Field
Specification screen.

When you have selected a field to modify and pressed ENTER, the Field
Specification screen for the selected record appears, showing the
specifications previously entered in its fields. Modify these as
appropriate by entering new values. The fields of this screen are
described fully in Section 2.3.2.

When your modifications are complete, press ENTER, and the CONTROL
Validation Specification screen (Figure 2-6) for the same field
appears. You can change the validation specifications by modifying
values in the fields on this screen, which are described in

Section 2.3.3. (Alternatively, you can return to the Field
Specification screen for the same field by pressing PFl.) When your
changes are complete, or if you choose not to change the validation
specifications, press ENTER. The Field Selection screen reappears,
and you can select another field to modify, or, if all field
modifications and name changes are complete, press PFl to return to
the CONTROL central menu.
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2.4.3 Modifying the File Header (PF14)

To modify the control and data file header, press PF4. The File
Header Definition screen (Figure 2-3) appears, and you can change any
of the general file characteristics specified in the fields of that
screen. The fields are fully described in Section 2.3.1.

As always, 'you should be careful of making changes (such as shortening
the record length) that would require the data file, if any, to be
recreated. When you finish making changes in the file specifications,
press ENTER. The CONTROL central menu (Figure 2-9) reappears.

2.4.4 Deleting Fields (PF5)

You can delete fields from a control file at any time, but you should
be cautious about making modifications that may require you to
reconstruct an existing data file. See the note at the beginning of
Section 2.4.1.

To select a field for deletion, press PF5. A Field Selection screen
appears. Its layout is like that of the sample screen illustrated in
Figure 2-10, except for a heading indicating that the field is to be
selected for deletion rather than modification, and the absence of an
option to change a field name. You can select a field either by
entering its name in the Field Name field or by placing the cursor on
the pseudoblank to the left of the name where it appears on the
screen. All fields on the screen are listed alphabetically. (See
Section 2.4.2 for a detailed description of Field Selection screens
and the ways you can move around them.)

When you have indicated a field, press ENTER. The Field Deletion
screen (not shown) appears. It displays the specifications for the
field you have selected, and prompts you to press ENTER to confirm the
deletion. When you do this, the Field Selection screen reappears with
a message reporting the deletion of the field. If, before pressing
ENTER, you decide not to delete the field, you can press PFl instead
of ENTER to return to the Field Selection screen. In this case, a
message reports that the field was not deleted.

When you have deleted all the fields you want to delete, press PFl
from the Field Selection screen to return to the CONTROL central menu.
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2.4.5 Listing File Header and Field Information (PF6) ~
In the course of creating or modifying a control file, it is useful to

be able to list the characteristics of the file and the fields already

defined. By pressing PF6 from the CONTROL central menu, you can

either display this information at your workstation or send it to the

printer.

When you press PF6, the CONTROL File Header Information screen
appears. (Figure 2-11 shows an example of such a screen.)

Wang VS GETPARM v 7 Parameter Reference Name: CTLSRC
Message Id: 0001
Component.: - CONTRL

Information Required,by‘CONTROL

List for Control File PAYROLL in Library USRCTL _ on-Volume VOL111

Records are fixed-length, record size is 400
File organization is indexed, with key field = EMPNUM
Alternate paths are:’
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Operation Allowed? Operation Allowed? Operation .~ ‘Allowed?

Report - : YES Record update YES: Recordkde1eti§n. YES

Comment l:. Employee Payroll Record
Comm