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This reference manual is for WSU programmers’ use to
code and debug WSU programs. Use this manual to:

Understand how WSU works

« Define files used by WSU programs

¢« Code WSU source programs

» Understand how operators can use WSU programs
» Debug WSU programs

The WSU program provides ideographic support when
used with the ideagraphic version of the SSP and the
ideographic hardware devices that version supports.
The main audience for this reference manual is the
account programmer. The secondary audience includes

third-party programmers and |IBM personnel.

Note: This manual follows the convention that he means
. he or she.

Preface

How This Manual is Organized

This manual has 17 chapters, 2 appendixes, a glossary,

and an index.

The topics described in the chapters and

appendixes are:
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Appendix
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Topic

WSU features

The transaction file

Master files

Job, session, and mode level fields
Modes of operation

WSU program cycle

Display sequences

Data dictionary

WSU source specifications
Coding rules and

common entries

How to generate WSU programs
How to use WSU programs
RPG F specification

RPG | specification

WSU J specification

WSU T specification

WSU M specification

WSU S specification

WSU D specification

WSU C specification
Subroutines

Indicators

Review, insert, and delete modes
Additional topics and
programming considerations
WSU command

keys, function keys, and menu
Sample programs

WSU error messages

WSU file processing utilities

Topic
Summary of specification

entries
Contents of trailers

Preface iii
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System Requirements

Refer to the IBM System/34 Planning Guide,
GC21-5154, for a list of system requirements.
Prerequisite System/34 Publications

« IBM System/34 Introduction, GC21-5153

« IBM System/34 Planning Guide, GC21-5154
+ IBM System/34 System

Support Reference Manual, SC21-5155

Related Publications
« IBM System/34 RPG Il Reference Manual, SC21-7667

« IBM System/34 Displayed Messages Guide,
SC21-5159

« IBM System/34 Source Entry Utility Reference
Manual, SC21-7657

« IBM System/34 Program Product Installation and
Modification Reference Manual, SC21-7689

« IBM System/34 Operator’s Guide, SC21-5158

« IBM System/34 Screen Design Aid Programmer’s
Guide and Reference Manual, SC21-7716

« IBM System/34 Master Index, SC21-7739

e |IBM 5292 Color Display Station Programmer’s Guide to

Using Color, GA21-9413

s IBM 5292 Color Display Station Operator’s Guide,
GA21-9416

* |/BM 5291 Display Station Operator’s Guide, GA21-9409

IBM publications are available that describe the
IBM-supplied ideographic characters and list their
corresponding IBM codes. Contact your country
representative for further information.

Coding and Debugging Material

. IBM 5251 Display Station Keyboard Template
Assignment Sheet and Display. Screen Layout Sheet,
GX21-9271

« RPG Control and File Description Specifications,
GX21-9092 :

» RPG Input Specifications, GX21-9094
« WSU J, T, and M Specifications, GX21-9252

« System/34 Display Screen Format Specifiaatiqns,
GX21-9253

« WSU C Specifications, GX21-9254
» WSU Debugging Template, GX21-7697
« IBM System/34 Keyboard Template, GX21~7660

« IBM System/34 Bibliography, GH30-0231
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WSU (the work station utility), a program of the Utilities
Program Product, provides a way to code data entry
programs.

WSU is designed to generate a program that creates a
single file, called a transaction file, from data entered
from one or more display stations. A WSU data entry
program can be front-end entry for RPG Il programs
that do final editing, processing, updating, and printing
(WSU does not provide printed output).

A WSU program can be used by multiple operators
(requestors) at once (the program is a
multiple-requestor-terminal program). When an
operator uses a WSU program, he is assigned a work
session that is identified by the identifier of the display
station he is using. Only one operator can use a given
work session at a time. When an operator adds records
to a transaction file, the identifier of the work session is
saved in the records so that WSU can protect the
records from being accessed from other work sessions.

Each program can use input from operators, from
master files, and from results of processing within the
program to create and maintain the transaction file (a
direct file). A program can also randomly read, update,
and add records to master files that are used by the
program.

Two or more different WSU programs can be running at
the same time. For example, payroll input, job costing
input, and accounts payable input may be handled by
three separate WSU programs that run at the same
time. Each of these programs would probably use a
separate transaction file; however, two or more
programs can share the same master file.

Chapter 1. Introduction

WSU programs can do:

1. Simple data entry

-

Program | . .
Transaction

File

EMPLOYEE NO:
REGULAR HOURS:
OVERTIME HOURS:
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2. Data entry with edit 4. Review of records in the transaction file

EMPLOYEE NO: 12345
REGULAR HOURS: 40
OVERTIME HOURS: 100

*EXCESSIVE OVERTIME

EMPLOYEE NO: 12345
REGULAR HOURS: 40
OVERTIME HOURS: 10

Y
G\ wsU
wsu [—| Transaction Program
Program
* \
| Transaction File
Q/ .
D 12000 ; 12200 | 12300'/| 12345 :“12400 ; 12500 i g
Sty [P sy v | [ /ey st PR
\\ - //
(optional)
3. Data entry with update 5. Logical insertion of records into the transaction file

EMPLOYEE NO: 12350
REGULAR HOURS: 40
OVERTIME HOURS: 0

Transaction
File

I}

wsu
| Program

N——

<D <
wsu
Program

- Transaction File (before)
(optional)

12000 | 12200 | 12300 | 12345™ 12400 : 12500 : 3

1 ! . | 1

Transaction File (after)

Y
12000 ! 12200 ; 12300} 12345 ; 12350 : 12400 | 1250
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6. Logical deietion of records from the transaction file

EMPLOYEE NO: 12345
REGULAR HOURS: 40
OVERTIME HOURS: 0

WSU
Program
y
Transaction File (before) P
V4 \\

12000 T 12200 T 123001 12345 !" 12350 | 12400 ! 1250
Mlmlm\lwlllm:W!M
S

Transaction File (after)
12000 ! 12200 i 12300 | 12350 I 12400 : 12500 !
)
Record 12345 has been
logically deleted.
7. Inquiry into a master file

EMPLOYEE NO: 12345
JOB CLASS: B Transaction
SALARY CODE: XZ File (optional)

\

WSU Program

Master File

,{ 12000 I 12200 l12300 J 12345 12400 l12500 1&

P
/
N
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8. Master file maintenance (additions, deletions,
changes)

EMPLOYEE NO: 12350
JOBCLASS: D Transaction
SALARY CODE: YY File (optional)

WSU Program

Master File \, -~

’} 12000 l 12200 | 12300 | 12345 /| 12350 | 12400 I 12500?
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WSU FEATURES

WSU has many features that simplify how you code,
and how operators run WSU programs. Figure 1-1 lists
these features and indicates where in this manual you
can find further information about them.

Features

Chapter (Topic)

A WSU program can be run in enter mode, review mode,
delete mode, or insert mode.

Chapter 1, Introduction (Modes of Operation)
Chapter 12, Review, Insert, and Delete Modes

You can explicitly control the operator's use of the program:

. The display sequence(s)

« Displays that are required

« Displays that should repeat

« Displays that do or do not allow operator input

- Displays (if any) for review and delete modes

« Displays (if any) for insert mode

« Fields that are protected (an operator cannot update
them)

« Fields that an operator must enter

« Self-check fields (for validating operator entries)

« Nondisplayed fields (for sign-on passwords, for example)

Chapter 7, S Specification

Chapter 14, WSU Command Keys, Function Keys,
and Menu

Chapter 8, D Specification

WSU executes in a fixed cycle and allows you to specify

displays and/or processing that occur at certain steps in the

cycle:

« When the first operator calls the program

« When subsequent operators (including the first) call the
program or when an operator restarts a session

« When an operator ends his session

« When the last operator ends the program

« When a primary display sequence ends

These steps are called processing levels

Chapter 1, Introduction (Enter Mode Program Cycle)

WSU automatically generates a procedure to run the
program. You can modify the procedure if you want, thus
allowing changes to a program without regenerating it.

Chapter 1, Introduction (How to Generate WSU
Programs)

Chapter 13, Additional Topics and Programming
Considerations

Figure 1-1 (Part 1 of 3). WSU Features
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Features

Chapter (Topic)

WSU programs automatically adjust to a larger or smaller
region size.

Chapter 13, Additional Topics and Programming
Considerations (Determining the Optimum
Region Size) ’

WSU provides a menu for operators to select a specific
display, end a session, review a record by entering its
relative record number, or start a new session.

Chapter 14, WSU Command Keys, Function Keys,
and Menu ‘

WSU provides command keys and function keys for such
things as reviewing records and displaying the WSU menu.

Chapter 14, WSU Command Keys, Function Keys,
and Menu

You can provide displays of help information that the
operator can select at any time. After the operator has seen
the help information, he can resume the interrupted
processing.

Chapter 14, WSU Command Keys, Function Keys, and
Menu

WSU allows operators to end and later resume their
session.

Chapter 1, Introduction (How to Restart WSU
Programs)

WSU maintains the transaction file so that operators’ entries
are logically separate from one another.

Chapter 1, Introduction (The Transaction File)

The transaction file need not be defined in a WSU program.
The program can be coded to access only master files.

Chapter 1, Introduction (The Transaction File)

Review, delete, and insert modes are optional and simplify
the reviewing, updating, insertion, and deletion of records in
the transaction file.

Chapter 12, Review, Insert, and Delete Modes

Multiple operators can use the same WSU program
concurrently with no additional program code needed.

Chapter 4, J Specification (Columns 39-40, Maximum
Number of Work Stations)

Chapter 13, Additional Topics and Programming
Considerations (Modifying the WSU Generated
Procedure)

WSU provides data integrity. An operator can review,
delete, or update only transaction file records that were
entered for the work session currently assigned to the
display station.

Chapter 12, Review, Insert, and Delete Modes
Chapter 13, Additional Topics and Programming
Considerations (Modifying the WSU Generated

Procedure)

As many as 20 master files can be used with a WSU
program.

Chapter 1, Introduction (Master File)

Input/output operations, which allow changes and additions
of records in files, can be coded to read and write
transaction file records and master file records.

Chapter 1, Introduction (The Transaction File and
Master Files)

Chapter 9, C Specification (Input and Output
Operations)

Figure 1-1 (Part 2 of 3). WSU Features
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Features

Chapter (Topic)

WSU maintains one copy of certain fields for an entire
program and one copy of certain fields for each display
station using a program.

Chapter 1, Introduction (Job; Session; and Mode-Level
Fields)

Fields can be defined that retain their values when the
operating mode changes; fields not so defined are cleared
when the operating mode changes.

Chapter 1, Introduction (Job; Session; and Mode-Level
Fields)

WSU provides a comprehensive set of indicators for use in
a WSU program. WSU maintains one copy of certain
indicators for an entire program and one copy of certain
indicators for each display station using a program.

Chapter 11, Indicators

Certain indicators retain their settings when the operating
mode changes; certain indicators are set on or off by WSU
when the operating mode changes.

Chapter 11, Indicators

A WSU program can read and update the display station
local data area.

Chapter 1, Introduction (Local Data Area)

WSU provides the DEBUG operation for interactively
detecting errors in programs.

Chapter 9, C Specification (DEBUG)

WSU can access an RPG |l source program that describes
the files and fields used by the WSU program.

Chapter 1, Introduction (Data Dictionary)

You can code a WSU program on preprinted specifications
in a logical order:

« Job information

« File information

« Display information

» Processing information

Chapter 1, Introduction (WSU Source Specifications)

WSU provides and maintains reserved fields that record the
date, relative record numbers, starting line number, display
station ID, and session ID. These fields can be used by
your program.

Chapter 13, Additional Topics and Programming
Considerations

WSU programs support both the 960-character display and
the 1920-character display.

Chapter 7, S Specification
Chapter 8, D Specification

Figure 1-1 (Part 3 of 3). WSU Features
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THE TRANSACTION FILE

One of the main functions of a WSU program is to
allow records to be added to or updated in a transaction
file. WSU manages the transaction file automatically so
that records can be added or updated easily. The
transaction file is always a direct file, and its records are
separated logically according to the work session for
which they were entered. WSU protects the file so that
records entered for one work session cannot be read or
modified from another work session.

The transaction file should be unique to each WSU
program; two or more WSU programs. should not share
the same transaction file.

WSU requires an RPG File Description (F) specification
and Input (I) specifications that describe the transaction
file. Refer to Data Dictionary in this chapter for ways
that these specifications can be stored. Chapters 2 and
3 explain the entries that WSU requires on these
specifications.

The transaction file is a direct file to WSU, regardless of
your entries on the F specifications. The format of
records written to the transaction file is defined on the
RPG | specifications.

Figure 1-2 shows the logical organization of the
transaction file. Because several display stations can
enter input to a program at the same time, records from
the various work sessions become mixed in the file.
WSU uses the last 13 bytes of each record for control
information (this information is called a trailer). Trailers
allow WSU to access the transaction file as separate
chains of records, one chain per work session. The
record length on the F specification that describes the
transaction file must include 13 bytes for the trailer.

Each display station has a 2-character symbolic
identifier (such as W1). When an operator runs a WSU
program, this identifier is used as a work session
identifier and is included in the trailer of each record
added to the transaction file during the work session. If
the display station is authorized (by the WSU program)
to allow the operator to select a different work session
after the WSU program has started, the work session
identifier of records added to the transaction file can be

different than the work station identifier. This is

Job Control T because the work session identifier in the trailer always
matches the identifier of the work session the operator
is using.

Work Session Control T Work Session Control T

Header T Header T
Data T Data T
Data T ,/”—D;:a/ T
Header T
Data

T 13-byte trailer

Figure 1-2. Logical Organization of the Transaction File
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Initially, the transaction file contains blank records. The
first record in the file is a job-control record. WSU
creates this record before creating the first session
chain. The first record in each session chain is a
work-session-control record. Appendix B, Contents of
Trailers, shows the contents of the trailer in a
job-control, work-session-control, and data record. As
operators enter data, WSU replaces blank records with
data. As it writes a record to the file, WSU reserves an
area for the next record in the chain (either the chain of
work session control records or the chain of header and
data records for a work session). The last record
entered in the chain points to the area where the next
record will be written.

WSU maintains a reserved field, *RLNO, that keeps
track of records in the transaction file. *RLNO contains
the relative record number of the next record to be
written to the transaction file. You can reference this
field in your program if you need the information that it
contains. If the transaction file is not defined in a WSU

program, *RLNO is zero during the program’s execution.

Refer to Using Reserved Fields in Chapter 13 for further
explanation of *RLNO.

Writing Records To and Reading Records From the
Transaction File

WSU does not automatically write records to the
transaction file. You can code operation codes to write
to and read from the transaction file. These operations
(described in Chapter 9) are:

Operation |Explanation

PUT Either adds a record to the transaction
file or updates the record just read.

GETPR Reads the previous logical record from
the transaction file.

GETPH Reads the previous logical header record
from the transaction file.

GETNR Reads the next logical record from the
transaction file.

GETNH Reads the next logical header record
from the transaction file.

Notes:

1. Next record and previous record in the descriptions of
the operations are relative to the last record that was
read for the session. Get operations in a program are
not always related to the record on the display.

2. WSU will not read beyond the beginning or end of
the chain of records for the current work session.
Instead, a record-not-found condition occurs.

3. If a transaction file is not defined in a WSU program,
the GETPR, GETPH, GETNR, and GETNH operations
cause terminal errors during program generation.

Introduction
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Removing Trailers and Control Records from the
Transaction File

One way to remove trailers and control records from a
transaction file is to use the WSU Extract procedure.
This procedure is described in Chapter 17.

Another way to remove trailers and control records is to

use SUBR22, a subroutine that is provided by RPG II.

~ Refer to the RPG Il Reference Manual for a description
of SUBR22.

Recovering a Transaction File

The WSU Recover procedure can be used to recover a
transaction file. This recovery is usually necessary after
a WSU session or WSU program ends abnormally. The
procedure can be used to drop problem-causing records
from the file or to recover records that were lost when
the abnormal end occurred. Refer to Chapter 17 for
further information.

MASTER FILES

A WSU program can read from and write to as many as
20 master files. These files can be direct or indexed.
WSU requires an RPG F specification and

| specifications that describe each master file. Refer to
Data Dictionary in this chapter for ways that these
specifications can be stored. Chapters 2 and 3 explain
the entries that WSU requires on these specifications.

The F specification indicates the physical characteristics
of the file (for example, record length and key length) as
well as the type of file organization (indexed or direct).
The | specifications describe the format of the input
records from and output records to a master file.

The GET operation is provided for reading records from
a master file; the PUT operation is provided for updating
records in a master file; and the PUTN operation is
provided for adding records to an indexed master file.
Refer to Chapter 9, C Specification, for descriptions of
these operations.

Introduction
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Sharing Master Files

A master file can be shared by two or more WSU
programs. Modifying a WSU Generated Procedure in
Chapter 13 describes how you indicate a shared master
file.

A WSU program that updates a shared master file
should not have any of the following operations coded
between reading a record and updating that record:

« PUTS
« MSG
« IMSG
« GET from another file

When one of the preceding operations occurs,
protection is removed from the original record read.
Another program might read and update the record
before this program updates it.

A master file can be updated by two or more display
stations using the same WSU program. In this situation,
WSU protects the records so that they are updated
correctly.

EXTRACT/CREATE UTILITY AND TRANSACTION
FILE CREATE/RECOVER UTILITY

The Extract/Create utility (#TXEX) and the Transaction
File Create/Recover utility (#TXCR) are utilities supplied
with WSU that offer useful file processing capabilities.
The utilities can process WSU transaction files and
non-WSU files. The functions of these utilities can be
requested by the following procedures. Each procedure
has a procedure command that you can use to request
the procedure.

Procedure Procedure Utilities
Command Called

Rebuild REBLD #TXEX

Extract EXTRACT H#TXEX

WSU Extract WSUTXEX #TXEX and
$COPY

WSU Create WSUTXCR #TXEX, #TXCR,
and $COPY

WSU Recover WSUTXRV #TXCR



These procedures can be used to:

» Prepare a WSU transaction file for use by a
non-WSU program

« Change file organization

« Create one record chain from several record chains
« Print records with their relative record numbers

« Create a WSU file from a non-WSU file

« Concatenate several transaction files

Chapter 17 describes the procedures and contains
examples of using them.

DISPLAY STATION- AND JOB-LEVEL FIELDS

A WSU program, because it is an MRT (multiple
requestor terminal) program, can accept input from
many display stations, one display station at a time. The
current display station is the one from which the WSU
program is accepting input. Only one display station can
be current at one time.

WSU uses a field area in main storage that contains all
of the fields defined in a WSU program. WSU classifies
these fields in the following ways:

« Display station fields
— Mode level
— Session level

« Job level fields

Each display station has a set of mode-level and
session-level fields that are initialized when a work
session is started at the display station. These fields are
moved into the field area in main storage when their
display station becomes current and moved out of the
field area when that display station is no longer current.
(See Figure 1-3.)

Session-level fields retain their values when the
operating mode changes; mode-level fields are saved
and then cleared to blanks and zeros for use during the
new operating mode.

Each WSU program has one set of job-level fields. (See

Figure 1-3.) These fields do not move to and from the
field area in main storage. Instead, they remain in the
field area and are available to any active display station.

You can define mode, session, and job-level fields in
your WSU program as follows:

Field Defined On

Mode level Not explicitly defined on a
specification. By default, all fields
that are neither session level nor job
level become mode level fields.

Session level RPG | specifications

WSU M specification

WSU C specification. Job level field
names must begin with &.

Job level

LOCAL DATA AREA

A WSU program can read and update the display
station local data area. If this data area is defined in the
WSU program (via RPG | specifications and an

M specification), WSU will automatically read a display
station’s local data area when the display station signs
on and will update this data area when the display
station signs off.

Introduction
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MODES OF OPERATION

A WSU program can be run in one of four modes:
enter, review, insert or delete. In enter mode, the
operator adds records to the transaction file. In review
mode, records in the transaction file may be viewed and
updated by the operator. In insert mode, records can be
logically inserted between existing records in the
transaction file. In delete mode, records can be logically
deleted from the transaction file.

Enter mode is the initial mode of operation. The
operator can select alternative modes if the program is
coded to allow these modes.

The following exblanation of the WSU program cycle
and display sequences applies to enter mode. Refer to
Chapter 12 for an explanation of review, insert, and
delete modes.

WSU PROGRAM CYCLE

The following diagram shows the basic WSU program
cycle:

Show a
display

Y

Accept input
from the
display

Process the
input

Y

Select the
next display
to show

WSU programming logically fits this cycle because you
define a display (via WSU S and D specifications) and
then follow this definition with the processing that
should occur for the display (via WSU C specifications).

Display definition

CooCow

Processing for the display

aO0000

Also, you define the displays and processing in your
program in the order that you want the displays to
appear.

Introduction
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DISPLAY SEQUENCES

As many as 32 displays are allowed in a WSU program.
Displays can be sequenced (grouped in a particular
order) so that when one display completes, the next one
in sequence is automatically selected. When the last
display of the sequence completes, the first display is
automatically selected. This automatic selection of
displays pertains only to enter mode.

Once in a sequence, a display station stays in that
sequence until the operator or the program selects a
display that is out of the sequence.

Headings

Totals

Introduction
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The basic WSU logic cycle does not change when
display sequences are used. The cycle is still; show a
display, accept input from it, and do the processing
associated with the display.

Figure 1-4 shows the three types of display sequences:
primary, secondary, and nonsequenced. Columns 41
and 42 of the S specification are used to define these
sequences. Refer to the explanation of these columns in
Chapter 7 for further coding information.

Enter heading information from an order.

Enter line items from the order. Note that this display
Items repeats until the operator or program advances to the next
display in the sequence.

Show the completed order, accumulate totals for the order,
then reshow the headings display and repeat the sequence.



Primary Sequence

The display sequence that is placed first in the WSU
source program becomes the primary sequence. WSU
requires one primary sequence per program; this
sequence can be as brief as one display. (IJ, IW, EW,
and EJ displays, which are explained in Enter Mode
Program Cycle in this chapter, cannot be included in any

sequence of displays.)

Primary Sequence

IW Display/Processing

IJ Display/Processing

J, T, and M Specifications

Secondary Sequences

Sequenced displays that follow the primary sequence in

the WSU source program are called secondary

sequences. These sequences are optional. Multiple

secondary sequences are allowed per program.
Secondary sequences must immediately follow the

primary sequence in the source program.

Nonsequenced Displays

Displays that are not included in the primary sequence
or in any of the secondary sequences in a WSU source
program are called nonsequenced displays.
Nonsequenced displays must follow all sequenced
displays in the source program. A program can have a
primary sequence and nonsequenced displays with no
intervening secondary sequences.

Nonsequenced Display (s)

Secondary Sequence(s)

Primary Sequence

IW Display/Processing

Secondary Sequence(s)

Primary Sequence

]

IW Display/Processing

IJ Display/Processing

J, T, and M Specifications

[ IJ Display/Processing

| J, T, and M Specifications

Introduction
Primary Sequences 1-15



Start

&

I
L L

Primary

Figure 1-4. Types of Display Sequences

1-16 Introduction

=
"

Secondary

-

Nonsequenced

Note: A display station continues to go
through a sequence until the operator
or the program requests another sequence.



ENTER MODE PROGRAM CYCLE

Figure-1-5 shows the enter mode program cycle for one
display station. In this figure, IJ, IW, ES, EW, and EJ
refer to WSU processing levels, which are steps in the
cycle that occur automatically at specific times.

IJ (job initiation) occurs once, when the first display
station calls the program.

IW (work session initiation) occurs once for each display
station, including the first, before processing for that
display station begins.

EW (end of work session) occurs when a display
station, including the last, ends use of the program.

EJ (end of job) occurs when the last display station
ends use of the program.

ES (end of sequence set) occurs when a primary display
sequence ends.

For the IJ, IW, EW, and EJ processing levels, the
following can be coded:

« One display and associated processing
« One display with no associated processing
« Processing with no associated display

For the ES processing level, only processing can be
specified.

Refer to Columns 15-16 (Format ID) in Chapter 7, S
Specification for an explanation of how to associate a
display with a processing level. Refer to Columns 7-8
(Processing Level) in Chapter 9, C Specification for an
explanation of how to associate processing with a
processing level.

Note: Coding for each processing level is optional; you
need not specify displays or processing for any of them.

The sequence of display selection and processing in
enter mode can be modified in two ways: program
modification and operator modification.

Program’s Modification of Display Sequences

The program can modify display sequences by using
PUTS, MSG, and IMSG operations. Refer to Chapter 9,
C Specification for explanations of these operations.

Since WSU display selection occurs only after any
specified processing completes, the programmer can
modify WSU-defined processing by setting the ES, EW,
or EJ indicator on.

Setting these indicators on will modify processing in the
following ways:

« If the ES indicator is on and it is not ES, EW, or EJ
time, ES processing is selected and done.

« If the EW indicator is on and it is not ES, EW, or EJ
time, ES processing is selected and done. Upon
completion of ES processing, if the EW indicator is
on, EW processing is selected and done. Upon
completion of EW processing, the work session ends
(if the current work session is not the last work
session) or EJ processing is selected and done (if the
current work session is the last work session).

« If the EJ indicator is on and it is not ES, EW, or EJ
time, ES processing is selected and done. Upon
completion of ES processing, EW processing is
selected and done regardless of the EW indicator
setting. Upon completion of EW processing, the
following occur:

— EJ processing is selected and done if the current
work session is the last work session.

— The work session ends if the current work session
is not the last work session.

Note:- The EJ indicator is a job-level indicator. A
display station that sets this indicator on and leaves it
on until its processing ends affects all other display
stations using the same program.

Operator’s Modification of Display Sequences

The operator can modify display sequences by using the
Bypass Display command key (command key 2) or by
responding to the WSU menu. Refer to Chapter 14,
WSU Command Keys, Function Keys, and Menu, for
descriptions of the keys and WSU menu.

Introduction
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When a WSU program begin's,
the 1J display appears and |J
processing occurs when the
display is entered.

First
display
station

Show |J display and
do IJ processing

1J processing is followed by
the IW display and IW process-

ing. For program requests — e | Show IW display and
other than the first, the IW do IW processing
display/processing occurs
first. ]

e

After IW processing has been
done, WSU selects the first
display of the primary == =t —|  Select a display
sequence. When the display
is entered, its processing

occurs. I

WSU will then reselect this
display if it is specified as a
repeat display (this is also true Show the selected
of any nonprocessing level display

display) or select the next
display in the primary

sequence. Again, after the I

operator enters the display,
its processing occurs.

This select/process sequence
continues until processing of Process the display
the last display in the primary

sequence has been done. Then,

WSU does any ES processing.
After ES processing com-
pletes, WSU selects the first
display in the primary
sequence and repeats the
sequence.

End-of-
work-session

‘End-of-primary
sequence-set

ES processing occurs after the

Do ES processing

processing of the last display
in the primary sequence com-
pletes or after the processing Do ES processing
for any display completes and
the ES indicator ison. ES

processing does not occur for
secondary sequences.

Figure 1-5. Enter Mode Program Cycle
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Show EW display and
do EW processing

Last
display
station

Show EJ display and
do EJ processing

End the job

The EW display/processing
occurs when an operator
(including the last opera-
tor) specifies EW on the
WSU menu or when the
program sets the EW or EJ
indicator on.

End the
work session

The EJ display/processing
occurs once per program,
after EW processing com-
pletes for the last display
station, or when the pro-
gram sets the EJ indicator
on.



DATA DICTIONARY
A data dictionary for a WSU program consists of:

« The RPG F specification and | specifications that
describe the transaction file

« The RPG F specification and | specifications that
describe each master file

« The RPG | specifications that describe local data area
fields

« The RPG | specifications that describe session level
fields

WSU Source Program

TRANS 7
MAST1 -1
MAST2

SESS
AN

=== 4

The T specification in the WSU program is ‘used to
indicate which source member contains the F and

| specifications for the transaction file. The M
specifications in the WSU program are used to indicate
which source members contain:

« The F and | specifications for each master file

« The | specifications that describe local data area
fields

« The | specifications that describe session level fields

These RPG specifications must be stored in one or more
source members that are different from the member that
contains the WSU source program. One way to store a
data dictionary, as Figure 1-6 shows, is to have one
source member that corresponds to each T specification
and M specification in the WSU program.

Data Dictionary

TRANS

F and | Specifications
for the transaction file

MAST1

F and | Specifications
for a master file

T MAST2

F and | Specifications
for a master file

SESS

| Specifications
for session level fields

Figure 1-6. A Method of Storing a Data Dictionary
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Another way to store a data dictionary is to have one
source member contain all of the necessary F and

| specifications and be referenced by all of the

T specifications and M specifications in the WSU
program.

Another way to store a data dictionary is to use two or
more source members and have some members contain
the F and | specifications for two or more items in the
WSU program.

A source member can be an entire RPG |l source
program. WSU uses only the F and | specifications
from that source member.

Refer to Chapter 2, RPG F Specification and Chapter 3,

RPG | Specification for an explanation of entries on F
and | specifications.
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WSU SOURCE SPECIFICATIONS

Figure 1-7 shows the required order of WSU
specifications in a WSU source program.

Subroutines
(optional)

End of Job Processing
Level (optional)

End of Work Session Processing
Level (optional)

End of Sequence Set Processing
Level (optional)

Work Session

Displays and Associated Processing
(as many as 32 per job, including 1J,
IW, EW, and EJ displays)

Work Session Initiation

W c
A —
o 1
E
| e
W/ e————— B Jl‘
TN
N A 'y
A AN
| I
! [ '
remmdeoo :._.I Processing Level (optional)
M Master ! ]
1 ——
I File : \
:_T—_——L——-—-' ! Job Initiation Processing

Level (optional)

Transaction k- -1
| . 1
1 File |
1 1
J 1
- — el

One per Master File, Group of Session
Job Level Fields, and Local Data Area

One for the Transaction File (optional)

One per Job (required)

Figure 1-7. WSU Source Program
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J (Job) Specification
The J specification, which must be the first in the
program, provides the following information that WSU

needs during program generation:

+ Name of the WSU program and procedure that WSU
will generate from the source program

« Name of the load member that will contain display
screen formats

+ Name of the message member that contains any
messages or prompts you reference from your

program

« Name of the library that will contain output from
program generation

« Maximum number of display stations that you expect
will concurrently use the program

» Region size for the program
« Format of the program date
» Editing information for numeric output fields

Chapter 4 explains the entries on the J specification.

[ Third Edition
% : - WSU ograt s T uig
B o s on,

8 Execution Format Message Resrrvrd
Sequence [~ Program Member Member Library
Number E Name Name Name Name 22| 21312
1.2 3 4 5]6|7 8 91011121314[151617 18 19 20 21 22|23 2425 26 2/ 28 29 30[ 31 32 33 34 35 36 37 3839 40|41 42ja3[aa[ab 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 GZGJMGSbbG/YGX?TGSYO /V71TU.[I4 % }GT"IT”%;%FQ
L ISERUTIE loyltio || [P e rprtr
[TTTTIRAENTRY [RINENTRE] | [[ (] ][ USERULE |04iLO : HENERRERNSENERAE ‘

R
—

W USERLIB

N~

|
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T (Transaction File) Specification

The T specification is on the same form as the

M specifications, because these specifications share
common entries. The shaded columns indicate entries
that you do not code for the particular specification.
The T specification provides:

« Name of the transaction file

« Name of the library that contains the F specification
and | specifications for the transaction file

« Name of the source member that contains the F
specification and | specifications for the transaction
file

« Record-not-found indicator

« Record identifying indicator of the header record

« Number of records in the transaction file

Indicator for file input/output operation errors

Chapter 5 explains the entries on the T specification.

T "
M Data Dictionary Chain Freld Names
. Number I
Sequence |k File Library Member 2 of Reserved
Number = Name Name Name v Records z
E Name 1 Name 2 Name 3 zZ EEEE
N .- 3 e
123 4[5 6)7 8 91011 121314[1516 17 18 19 20 21 22|23 2425 26 27 28 29 30{31 32 33 34 35 36{37 38 3940 41 42|43 44 45 46 47 48]49 50/51 52 53 54/55 56|57 58 59 60{61 62|63 {65 66 67 68 6970 7172 73 747576 77 78 79 80|
[ [TINVIAD! | [USEIRLTE [INVADT | [ UG 77701 200 s
HEERENEE il , , Bl
F*INVADJ ... h g
I INVADJ
[
|
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M (Master File) Specification

M specifications are on the same form as that

T specification. The shaded columns indicate entries
that you do not code for the particular specification.
Each M specification provides:

« Name of a master file, group of session-level fields,
or local data area

+ Name of the library that contains a source member
that describes the master file, session-level fields, or
local data area

« Name of the source member that contains the
F specification and | specifications for the master file,
| specifications for the group of session-level fields,
or | specifications for the local data area

« One, two, or three chain field names that form the
key field of the records in a master file

. Record-not-found indicator for a master file

. Amount of main storage for a master file’s master
track index

. Indicator for file input/output operation errors for a
master file

« Indication of the use of a group of | specifications to
define session-level fields and/or the local data area

Chapter 6 explains the entries on the M specification.

T
5 i
Data Dictionary Chain Field Names 3 ,
« 2 2| Number e
Sequence |% File Library Member T B 13 2| of ~ Reserved
Number || Name Name Name 32 5 | Recoras | 2
€ Name 1 Name 2 Name3 %3] 2x |22 s x|z
K 2E 2E |E3 S 228
123 45|67 8 91011121314}1516 1718 1920 21 22123 24 25 26 27 28 29 3031 32 33 34 35 36137 38 3940 41 42J43 44 45 46 47 48[49 5051 52 53 54|55 56|57 58 59 60{61 6263} 66 6768 6970 7172 73 7475 76 77 78 79 80|
; 1] TTTITE L]
. . !
W[ L TEMMSIT USElf}LIB EM | | | TTINBR 0 | ]
M | H Il 1 = | L
ITEM
e USERLIB
F ITEMMST ...
| ITEMMST ...
|
|
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S (Display Screen) Specification « Whether or not processing is specified, the cursor
blinks, or the audible alarm sounds.
The S specification indicates attributes that apply to the

entire display, whereas D specifications that follow an . The first and last displays in a sequence of displays.
S specification provide detailed information about the
data on the display. . Whether or not operators can bypass a display.
The S specification indicates: « Whether or not a display should repeatedly appear.
« The name of the display, which you can reference via » The expected frequency of a display.
a PUTS operation to cause the display to appear.
Refer to the explanation of the PUTS operation in « |If preprocessing should occur for the display.
Chapter 9, C Specification. Preprocessing means that WSU begins by doing the
processing for a display rather than showing the
« A processing level for which the display automatically display to the operators.
appears or an |ID that operators can use to select the
display. If you do not code an ID, operators cannot « Which records can be shown using the display during
select the display from the WSU menu. review mode and insert mode.
+ The starting line number of the display, and number . The command keys and function keys that operators
of lines that WSU should clear before the display can press for the display.
appears. The starting line number can be variable,
which means that its value can be calculated by your Chapter 7 explains the entries on the S specification.

program before the display is shown.

« Uppercase or lowercase letters.

WSU Only
B ol % Enter .
c M Mode Review Insery
g 2l f o 8 Sequence Mode Mode
a| E|E o S5 2laly S Record Record
Sequence Format 2 2= sl €18 g 5 Lls )@ A S Identifying Identifying | Reserved Key Mask
Number | &| Name ol @5 |/8]22] 515 @1 5| & | £ |Reserved El 2| Indicators Indicators
> Sl g2 lglclgs| < |128] 3| 2l 2 gl 1ol.l8 3
t A5 R SR ;
1% Slels5iz2 a5 % g I a o b clc S
€ £l c|eo|g|z|23) slals 2] &) & 8 5le|2l&l558 1 |23 1]|2]3 3
o o = o|lc|ela clic| = = £ slclclof ol s
© Sl a|ze|RieS| R |S|El | s]8 |3 R RS &
12 3 4 56|78 9101112131a[1516]17 18]19 20|21(22|23 24125 26[27|28[29 30|31 32|33 34f35 36{37 38 39 40|41]4a2}a3]aa)as 146]47}48 43}50 51[52 5354 5656 57|58 5960 61 62 63|64 65 66 67 68 69 70 7172 73 74 75 76 77 78 79|80}
LIs] ] L[] REERERRREN 1] EINNERRREERERRRERERREN
LIs [[ITTT]]
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D (Display Data) Specification

The D specification indicates the position and attributes
of input fields, output fields, and constants on a display.
D specifications are on the same form as the S
specification, since you code one S specification and
one or more D specifications to describe one display.

Chapter 8 explains the entries on the D specification.

m Starting
. cation
Field Locat 5 <3
Name s & d| § M
= 5 Z| - o2 b1 8l s
K =g ] B > 5 nstant Data 2
Sequence Field N ;.é o gg ElE 2 lE5| = g 3| Reserved = Coi =
Number g Length 2 = 5:23331‘,55 =E§g‘f 2 E 3‘” - E
8w IE3 SLE|SIERIGIZEIES 5 |55 512 28| 5)e 5 §
= 52 218l BISI5E|5(815\8] 2 |315e] €12 | = 5| 3515 7 8
€| Field Name |g e| 5| 5 |=l3|2|5Isls5] B |2lEl5] 8] 2] £ & H =3 S
5 22 S 2] 3IBIEIE23RR| € |G|l sz |@|2|c]| > 1 2 34567 8 91011121314151617 18 19 20 2122 23
K <
123 45|6]7 8 9101112)1314[1516 17 18[19 20|21 22{23 2425|26{27|28| 29|30 31[32 3334/35]36|37 38[30 40|41 a2}a3 44|45 46|47 48{a950 51 52 53 54 55}56]57 58 59 60 61 62 63 64 65 6 67 68 6970 7172 73 74 75 76 77 78 79 80
D
o]
D
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C (Calculation) Specification

C specifications allow you to code processing for
displays, subroutines, and processing levels.

Each C specification has four areas:

« Columns 7-8 specify a processing level for which
operations should occur.

« Columns 9-17 specify conditions for which
operations occur.

« Columns 18-53 specify operations, operands, and
results. '

« Columns 54-59 specify the tests made on the results
of the operations, and which indicators reflect the

results of the tests.

Chapter 9 explains the entries on the C specification.

5
g
Indicators Table or Message Text £
€ Resulting
8 Indicators
=z H
N Literal S,
5 s
Zeauence §z And  And Factor 1 Operation Factor 2 3| Comments
umber =< Result Field Arithmetic
' = T
B = | Prus Mins]zero
32 2|2
§ oul &{5| Compare
|23 3|3
- gz Name Length El<[i>2]1<2]1-2
El &™), = - 5|
S 2 2 &|£|High|Low [Equal
1 2 3 4 5|6|7 8|9li0l1112]13]14]15[16}17]18 19 20 2122 23 24 25 26 27|28 2930 31 32|33 34 35 36 37 38 3940 41 4243 44 45 46 47 48J49 50 51|5253]54 55|56 57[58 59|60 61 62 63 64 65 66 67 68 6970 7172 73 74 75 76 77 78 79 80
c|
Cc
Cc
C
Ay Operation Tests
Cc
Operands
c Conditions
N : Results
. <N
\ .
c Processing Level
~ [ T T T Y T T I O !
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CODING RULES AND COMMON ENTRIES

Chapters 2 and 3 describe entries on the RPG F
specification and | specification; Chapters 4 through 9
describe entries on the J, T, M, S, D, and C
specifications respectively. This section provides coding
rules that apply to all of these chapters. See Figure 1-8
for an example of how these coding rules are presented.

Unless indicated otherwise in an explanation:

« Alphameric entries should be left-adjusted, numeric
entries should be right-adjusted, and leading zeros
are not required.

« An invalid or illogical entry results in a diagnostic
message.

Columns 1-2 (Page) and Columns 3-5 (Line)-RPG II
Specifications Only

Page and Line are entries on RPG Il coding forms that
you can use to number forms and lines. WSU prints but
ignores both entries. If you need to make corrections,
numbered lines are easier to find and update in a source
member.

Use Page to number coding forms from 01 to 99. Use
Line to number the lines in ascending order. F
specifications have 9 preprinted lines (from 020 to 100
in increments of 10); | specifications have 20 preprinted
lines (from 010 to 200 in increments of 10). Therefore,
you may not have to code additional line numbers. Use
the unnumbered lines at the bottom of a coding form to
add or insert lines.

Columns 1-5 (Sequence Number)-WSU
Specifications Only

You can use the sequence number to number lines in a
WSU program. WSU prints but ignores sequence
numbers. Numbered lines are easier to find and update
in a source member if you need to make corrections.
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Column 6 (Form Type)-RPG and WSU Specifications

Column 6 contains a preprinted letter that identifies the
type of specification.

File description specification
Input specification

J (job) specification

T (transaction file) specification
M (master file) specification

S (display screen) specification
D (display data) specification

C (calculation) specification

oonzH«—m

Column 7 (Comments)-RPG and WSU Specifications

If you want to use entire lines (columns 8-80) to contain
comments about sections of your program, code an * in
column 7 of each comment line. Comments can
continue to the end of the record in the source member,
which may be beyond column 80.

WSU prints but ignores comments. Large numbers of
comments however, can downgrade the performance of
program generation. Comments do not affect the
performance of program execution.

Columns that Require Y, N, or Indicator
Entries-WSU S and D Specifications

The S specification and D specification have
two-column entries that can contain Y, N, or a
two-digit indicator (for example, the Blink-Field entry in
columns 41-42 of the D specification). When you code
either Y or N for these entries, the Y or N can be in
either column, but WSU moves the Y or N to the
leftmost column during program generation.



m—-——~COLUMNS 25-26 (SOUND ALARM)

Y The alarm sounds when this display appears.
N The alarm does not sound when this display appears.
01-89 The alarm sounds when this display appears, only if the specified

indicator is on.

Other Assume N.

For each entry, the column or columns are indicated, followed by the name of the entry
on the coding form.

E Possible entries and their explanations are listed.

Other means all possible entries (including blanks) that are not listed above Other.

Fiqure 1-8. Sample Description

Introduction
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HOW TO GENERATE WSU PROGRAMS

WSU generation begins when the WSU procedure
command or the WSU procedure’s OCL is entered.

WSU Procedure C~rmmand

Following is the procedure command that begins WSU
generation:

HALT

WSU source program name, library name] I number of blocks] , NOHALT

#LIBRARY

LIST )
NOLIST PROC N
NOLISTW 2

source program name: The name of the member that
contains your source program. This name is a required
parameter. If you omit it, WSU prompts for it.

Note: The T and M specifications in the source program
indicate where RPG F and | specifications are stored.
The RPG specifications and the WSU program cannot
be in the same source member.

library name: The name of the library that contains
your source program. If the source program is not
found in the named library, an error message is issued
and generation does not occur.

If the library name is omitted, the system library
(#LIBRARY) is used.

number of blocks: A number from 1 through 9999 that
indicates the number of blocks allocated for a work file.
If you omit the number of blocks, WSU allocates 50
blocks for a work file.

HALT: If a program-generation terminal error occurs,
stop processing and issue a message that requires an
operator’'s reply.

NOHALT: If a program-generation terminal error
occurs, do not stop processing and do not issue a
message to the operator.
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NOSTOP ’
REPLACE

NOSTOP: A combination of the functions indicated by
NOHALT and REPLACE. Processing does not stop for
terminal errors, and existing members are replaced
automatically with any newly-generated members. If
neither NOSTOP nor REPLACE is specified, a message
appears for the operator each time a member with a
duplicate name is found.

REPLACE: Any existing members that have the same
name as the generated program, procedure, $SFGR
source member, or $SFGR object member are
automatically replaced by the member created during
this generation. If neither REPLACE nor NOSTOP is
specified, a message appears for the operator each time
a member with a duplicate name is found.

LIST: A complete WSU program generation listing is
printed. This listing includes heading information, source
information, diagnostic information, and $SFGR
information. Figure 1-10 shows all possible contents of
a complete listing. The actual contents depend on the
values that are specified for the PROC/NOPROC
parameter, the value specified for the 0/1/2 parameter,
and any errors that occur during program generation.

NOLIST: Only diagnostic information (main storage
requirements, disk storage requirements, procedure
contents if the procedure is newly generated, and
diagnostic text) is printed.



NOLISTS: Omit $SFGR information, but include all

other information that is printed for the LIST parameter.

NOLISTW: Only diagnostic information (main storage
requirements, disk storage requirements, procedure
contents if the procedure is newly generated, and
diagn