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This r111ference 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 ideographic version of the SSP and the 
id•ographic hardware devices that version supports. 

The main audience for this reference manual is the 
account progrl!lmmer. The secondary audience includes 
1~ird~party programmers and IBM personnel. 

Nt>te: This manual follows the convention that he means 
he or she. 

Preface 

How Thi$ Manual is Organized 

This manual has 17 chapters, 2 appendixes, a glossary, 
and an index. The topics described in the chapters and 
appendixes are: 

Chapter Topic 

WSU features 
The transaction file 
Master files 
Job, session, and mode level fields 
Modes of operation 

2 
3 

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 I specification 

4 WSU J specification 
5 WSU T specification 
6 WSU M specification 
7 WSU S specification 
8 WSU D specification 
9 WSU C specification 
10 Subroutines 
11 Indicators 
12 Review, insert, and delete modes 
13 Additional topics and 

programming considerations 
14 WSU command 

keys, function keys, and menu 
15 Sample programs 
16 WSU error messages 
17 WSU file processing utilities 

Appendix Topic 

A Summary of specification 
entries 

B Contents of trailers 

Preface iii 
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System Requirements 

Refer to the /BM 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 II 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 

• IBM 5292 Color Display Station Programmer's Guide to 
Using Color, GA21-9413 

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

• IBM 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. 

iv 

Co~ing and Debugging M .. ial 

• IBM 52si Display $tatii:m Keytioard Tempfttt 
Assignment Sheet 1md Display Scr .. n L,ayout -t. 
GX21-9271 

• RPG Control and File Description $P«Cificatio11J. 
GX21-9092 

• RPG Input Speciffcatfons, GX21 -~4 

• System/34 Displ•Y Screen For""'t Specificati<>f'Js, 
GX21-9253 

• WSU C Specifications. GX21-9254 

• WSU Debugging Template, GX21-76$7 

• IBM System/34 Keyboard Templ•te. GXZl,.76f50 

• IBM System/34 Bibliography, GH30 .. 02~1 
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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 II programs 
that do final editing, processing, updating, and printing 
(WSU does not provide printed output). 

A WSU program can be used by multiple operators 
(requesters) at once (the program is a 
multiple-requester-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 

wsu 
Program 

!/=\-( 
l(_J: 

EMPLOYEE NO: 
REGULAR HOURS: 

OVERTIME HOURS: 

Transaction 
File 
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2. 

3. 

Data entry with edit 

EMPLOYEE NO: 12345 
REGULAR HOURS: 40 

OVERTIME HOURS: 100 

*EXCESSIVE OVERTIME 

Master 
File 

(optional) 

Data entry with update 

'-----' Transaction 
File 

0- wsu 
Program '-----...! 

.___ ___ __, Transaction 

----- / ~ File 

(_y t ---

Master 
File 

(optional) 

1-2 Introduction 

4. Review of records in the transaction file 

Transaction File 

12000 I 12200 

------- ~ 

EMPLOYEE NO: 12345 
REGULAR HOURS: 40 

OVERTIME HOURS: 10 

wsu 
Program 

.--
/ ' 

12300 12345 I 12400 
'l~I~ 
' / ..... _ ..... 

12500 I 

5. Logical insertion of records into the transaction file 

EMPLOYEE NO: 12350 
REGULAR HOURS: 40 

OVERTIME HOURS: 0 

wsu 
Program 

Transaction File (before) 

12000 12200 12300 I 12345 l't-- 12400 12500 
-"-"- I _ I ~ I ,,.__,.___ I ......,._.._ 

I 

Transaction File (after) 

12000 l 12200 I 12300 : 12345 12350 12400 1250 
___,._,..,..~~~~~....c.--. 



6. Logical deietion of records from the transaction file 

EMPLOYEE NO: 12345 
REGULAR HOURS: 40 

OVERTIME HOURS: 0 

wsu 
Program 

Transaction File (before) .,.,.- -..... , 
/ ' 

12000 12200 
............._I~ 

12300/1 12345 I\ 12350 
-..,......_,...\! ~ 1-.......-

Transaction File (after) 

12400 1250 

12000 : 12200 I 12300 : 12350 12400 1 12500 
~.............._~~ ....c.,_ 

Record 12345 has been 
~--

logically deleted. 

7. Inquiry into a master file 

EMPLOYEE NO: 12345 
JOB CLASS: B 

SALARY CODE: XZ 

WSU Program 

Master File ,,.- -, 
j 12000 12200 ! 12300 111 2345 J~ 12400 12500 \ 

Transaction 
File (optional) 
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8. Master file maintenance (additions, deletions, 
changes) 

Master File 

12350 
D 
YY 

WSU Program 

- .... 

Transaction 
File (optional) 

12000 12200 12300 I 12400 1 2500 

' / ,_ .... 
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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 

A WSU program can be run in enter mode, review mode, 

delete mode, or insert mode. 

Chapter (Topic) 

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

You can explicitly control the operator's use of the program: Chapter 7, S Specification 
• The display sequence(s) Chapter 14, WSU Command Keys, Function Keys, 
• Displays that are required and Menu 
• Displays that should repeat Chapter 8, D Specification 
• 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) 

WSU executes in a fixed cycle and allows you to specify Chapter 1, Introduction (Enter Mode Program Cycle) 
displays and I 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 

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. 

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

Chapter 1, Introduction (How to Generate WSU 
Programs) 

Chapter 13, Additional Topics and Programming 
Considerations 

Introduction 
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Features Chapter (Topic) 

WSU programs automatically adjust to a larger or smaller Chapter 13, Additional Topics and Programming 
region size. Considerations (Determining the Optimum 

Region Size) 

WSU provides a menu for operators to select a specific Chapter 14, WSU Command Keys, Function Keys, 
display, end a session, review a record by entering its and Menu 

i 

relative record number, or start a new session. 

WSU provides command keys and function keys for such Chapter 14, WSU Command Keys, Function Keys, 
things as reviewing records and displaying the WSU menu. and Menu 

You can provide displays of help information that the Chapter 14, WSU Command Keys, Function Keys, and 
operator can select at any time. After the operator has seen Menu 
the help information, he can resume the interrupted 
processing. 

WSU allows operators to end and later resume their Chapter 1, Introduction (How to Restart WSU 
session. Programs) 

WSU maintains the transaction file so that operators' entries Chapter 1, Introduction (The Transaction File) 
are logically separate from one another. 

The transaction file need not be defined in a WSU program. Chapter 1, Introduction (The Transaction File) 
The program can be coded to access only master files. 

Review, delete, and insert modes are optional and simplify Chapter 12, Review, Insert, and Delete Modes 
the reviewing, updating, insertion, and deletion of records in 
the transaction file. 

Multiple operators can use the same WSU program Chapter 4, J Specification (Columns 39-40, Maximum 
concurrently with no additional program code needed. Number of Work Stations) 

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

WSU provides data integrity. An operator can review, Chapter 12, Review, Insert, and Delete Modes 
delete, or update only transaction file records that were Chapter 13, Additional Topics and Programming 
entered for the work session currently assigned to the Considerations (Modifying the WSU Generated 
display station. Procedure) 

As many as 20 master files can be used with a WSU Chapter 1, Introduction (Master File) 
program. 

Input/output operations, which allow changes and additions Chapter 1, Introduction (The Transaction File and 
of records in files, can be coded to read and write Master Files) 
transaction file records and master file records. 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 Chapter 1, Introduction (Job; Session; and Mode-Level 
program and one copy of certain fields for each display Fields) 
station using a program. 

Fields can be defined that retain their values when the Chapter 1, Introduction (Job; Session; and Mode-Level 
operating mode changes; fields not so defined are cleared Fields) 
when the operating mode changes. 

WSU provides a comprehensive set of indicators for use in Chapter 11, Indicators 
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. 

Certain indicators retain their settings when the operating Chapter 11, Indicators 
mode changes; certain indicators are set on or off by WSU 
when the operating mode changes. 

A WSU program can read and update the display station Chapter 1, Introduction (Local Data Area) 
local data area. 

WSU provides the DEBUG operation for interactively Chapter 9, C Specification (DEBUG) 
detecting errors in programs. 

WSU can access an RPG II source program that describes Chapter 1, Introduction (Data Dictionary) 
the files and fields used by the WSU program. 

You can code a WSU program on preprinted specifications Chapter 1, Introduction (WSU Source Specifications) 
in a logical order: . Job information . File information . Display information . Processing information 

WSU provides and maintains reserved fields that record the Chapter 13, Additional Topics and Programming 
date, relative record numbers, starti'llg line number, display Considerations 
station ID, and session ID. These fields can be used by 
your program. 

WSU programs support both the 960-character display and Chapter 7, S Specification 
the 1920-character display. 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. 

Job Control T 

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 I 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). TraHers 
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 
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 

8 13-byte trailer 

Figure 1-2. Logical Organizatfon of the Transaction File 
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1-8 The Transaction File 



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 II 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 
I 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 I 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 #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 
requester 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 

Mode level 

Session level 

Job level 

Defined On 

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

RPG I specifications 

WSU M specification 

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

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 I 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 explanation 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: 

Showa 
display 

Accept input 
from the 
display 

Process the 
input 

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). 

s 
D 
D 
D 
D 

c 
c 
c 
c 
c 

Display definition 

Processing for the display 

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. 

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. 

Headings Enter heading information from an order. 

Items 

Totals 

Introduction 
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Enter line items from the order. Note that this display 
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. 

• • 
• 

Secondary Sequence(s) 

Primary Sequence 

IW Display /Processing 

IJ Display/Processing 

J, T, and M Specifications 

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 

IJ Display/Processing 

J, T, and M Specifications 

Introduction 
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Primary 

Figure 1-4. Types of Display Sequences 
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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 

Figu):e--'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. 
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When a WSU program begin's] 
the IJ display appears and IJ __ _ 
processing occurs when the 
display is entered. 

IJ processing is followed by] 
the IW display and IW process­
ing. For program requests 
other than the first, the IW - - -
display /processing occurs 
first. 

After IW processing has been 
done, WSU selects the first 
display of the primary 
sequence. When the display 
is entered, its processing 
occurs. 

WSU will then reselect this 
display if it is specified as a 
repeat display (this is also true 
of any nonprocessing level 
display) or select the next 
display in the primary 
sequence. Again, after the 
operator enters the display, 
its processing occurs. 

This select/process sequence 
continues until processing of 
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. 

ES processing occurs after the 
processing of the last display 
in the primary sequence com-
pletes or after the processing 
for any display completes and 
the ES indicator is on. ES 
processing does not occur for 
secondary sequences. 

Figure 1-6. Enter Mode Program Cycle 
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Start 

Show IW display and 
do IW processing 

Select a display 

Show the selected 
display 

Process the display 

Do ES processing 

Yes 

Yes 

Show IJ display and 
do IJ processing 

Do ES processing 

Show EW display and 
do EW processing 

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. 

No 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 I specifications that 
describe the transaction file 

• The RPG F specification and I specifications that 
describe each master file 

• The RPG I specifications that describe local data area 
fields 

• The RPG I specifications that describe session level 
fields 

WSU Source Program 

T TRANS 

M MASTl 

M MAST2 

M SESS 

The T specification in the WSU program is used to 
indicate which source member contains the F and 
I specifications for the transaction file. The M 
specifications in the WSU program are used to indicate 
which source members contain: 

• The F and I specifications for each master file 

• The I specifications that describe local data area 
fields 

• The I 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 I Specifications 
for the transaction file 

MASTl 

F and I Specifications 
for a master file 

MAST2 

SESS 

F and I Specifications 
for a master file 

I 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 
I 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 I specifications for two or more items in the 
WSU program. 

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

Refer to Chapter 2, RPG F Specification and Chapter 3, 
RPG I Specification for an explanation of entries on F 
and I specifications. 
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J 

WSU SOURCE SPECIFICATIONS 

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

ES 

SR 
,-;:----, 
IC I 
I I b ,,_-L---, I Le ___ , t- _.J 

Is ---, I:\ 
I I I .J 
I I t-

r;:: __ L _I 1-_J Subroutines 

~-----, r-\J (optional) 
~.L:-----, I I 
S I I I 

I J l I j End of Job Processing re-- --1--\1- Level (optional) 
I I 

r;::--..l---, I 
C I _J 

LB~==-~-=,-, :--\ End of Work Session Processing 
rs I : I Level (optional) 

I J __ J___ ~J End of Sequence Set Processing 
'C l ___ J Level (optional) 

D I 

s 

re-- --.., 
J.: ____ l 

rs ----1 l I 
I I 1-J 

I 
I 

_J 

rr--'----, ~...J 
_J_~----i t-\J 

IC: -----, I I 
S I I I S . I ... 

I I r...J Work ess1on ntt1at1on 
r:---l_ ___ .., t.J Processing Level (optional) 
: M Master ~- J 

Work Session 

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

1 File 1 '\ 
I I 

,...T ___ _._ ___ , 1 Job Initiation Processing 
I Transaction 1--'\.J . 
t F"I 1 Level (optional) I I e I 

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

L----.-----' 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. 

! Execution 
SequenCt' Proljram 

Number Name 

Introduction 

Formdt 

Member 

Nam1• 
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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 I specifications for the transaction file 

• Name of the source member that contains the F 
specification and I 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. 

INVADJ 

I NV ADJ 

I NV ADJ 

Numl>1~r 

"' A1!~crv1·rj 
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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 I specifications for the master file, 
I specifications for the group of session-level fields, 
or I 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 

I Ch<1111 F wld Name~ 

• 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 I specifications to 
define session-level fields and I or the local data area 

Chapter 6 explains the entries on the M specification. 

0 
~ nT 

I• ~] Number 

Sequence & Ftle Library Member ~ ~ ~ a: .Ill of 

Number ~I Name Name Name ~ ~ ~ "' ~ ~ Record5 ~ 
Aes1n~ed 

E Name I Name 2 Nam1~ 3 ... :! -:.:; "' "O "2 !:: '::!I~ ~ 
& ~] ~] r~ in~~3 

1 2 J 4 5 6 7 8 9 10 11121314151617 18192011~232425 26 27 28 29;£ 31 32 3334 35~373839404142~4445 464748 49~5152535455565758596061 6263 56667686970 7172 73 747576 77 787980 

T I ~ k:t'.;Y: T JI T 

H M • I T]l ~ 1 TT I 

ITEM 

~ 
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S (Display Screen) Specification 

The S specification indicates attributes that apply to the 
entire display, whereas D specifications that follow an 
S specification provide detailed information about the 
data on the display. 

The S specification indicates: 

• The name of the display, which you can reference via 
a PUTS operation to cause the display to appear. 
Refer to the explanation of the PUTS operation in 
Chapter 9, C Specification. 

• A processing level for which the display automatically 
appears or an ID that operators can use to select the 
display. If you do not code an ID, operators cannot 
select the display from the WSU menu. 

• The starting line number of the display, and number 
of lines that WSU should clear before the display 
appears. The starting line number can be variable, 
which means that its value can be calculated by your 
program before the display is shown. 

• Uppercase or lowercase letters . 

• > 
8 .li ~ 

" § ~ ~ • Sequence Format ~ .J ~- u: ~ 

~ z E • Number 11. Name " 0 -g,~ il 
g l u: Reserved 

;:: c 
~:a ~6 8 ~ • 

J 
.] i .c. 

ii~ 
~ 

~ 

~ j Eu c c ~ ~ ~g &!~ ~ Jl "' 00 w " m'n 5 6 ' 8 9 10 11 1:(' 13 14 1516 17 18 1920 "2 25 26 2930 3132 33 34 35~ 37 38 3940 

s UJJJJJ J J l J J ] J J ] ]]] 

Enter 
Mode 
~ence 

~ 
~ 
a: 

§ -g f 
V> WW 

4142 3 

• Whether or not processing is specified, the cursor 
blinks, or the audible alarm sounds. 

• The first and last displays in a sequence of displays. 

• Whether or not operators can bypass a display. 

• Wbether or not a display should repeatedly appear. 

• The expected frequency of a display. 

• If preprocessing should occur for the display. 
Preprocessing means that WSU begins by doing the 
processing for a display rather than showing the 
display to the operators. 

• Which records can be shown using the display during 
review mode and insert mode. 

• The command keys and function keys that operators 
can press for the display. 

Chapter 7 explains the entries on the S specification. 

wsu Only 

Review 
Mode 
Record 
Identifying 
Indicators 

lnser'l 
Mode 
Record 
Identifying 
Indicators • ~>~1--~.,--+--...------,____, 

t -~1 ~ 1 2 3 1 2 3 
~ J: ct 

Reserved Key Mask 

4s1s 471a 49 o s1 s2 SJ 54 ss.J:.s s1 ss ~so s1s263 64 ss ss 67sa6910 1112 73 74 75 1s 1110 79 

J J ] J J l lll JJJJJ]]lll1lllJ 
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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. 

Starting 
Location 

1-----.-;-1 ~ 
Field .. j ~ ~ ] ~; g 

~ ~ 
w ~ ~ 
¥ ~ > :0 ~ 

~~~ ~ ~ > f l Reserved ~ 

Name 
Field 

Constant Data 

1! :::> Length ~ ii O "; ~ ! ~ ~ ~ ii ~ 
wsu ;:,en i ~ ~a~~~~~§ 0 

Field Name ~ ~ ..J £ O ~ I ~ ~ ~ ~ i ~ 
0~£ ] } ~ 
~ ~ ; e ~ g ~ ~ a',_ ________________ _, 
w8<(o. J: Z a: 8 1234567891011121:i1<11s16171619202t222::L-

1 2 3 4 

D 

D 

D 

8 9 1011121314151617181920212223242526'27:.?8293031323 
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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. 

B 
Indicators Table or Message Text 
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CODING RULES AND COMMON ENTRIES 

Chapters 2 and 3 describe entries on the RPG F 
specification and I 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 II 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); I 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. 

F 
I 
J 
T 
M 
s 
D 
c 

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 

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 

N 
01-89 

Other 

~ 

The alarm sounds when this display appears. 
The alarm does not sound when this display appears. 
The alarm sounds when this display appears, only if the specified 
indicator is on. 

Assume N. 

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

liJ Possible entries and their explanations are listed. 

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

Fiqure 1-8. Sample Description 
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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 ~"""mand 

Following is the procedure command that begins WSU 

generation: 

Wsu [ library name] [number of blocks] 
source program name, #LIBRARY , 50 [

HALT J NOH ALT 

' NOSTOP ' 

[ 
LIST J NOLIST PROC N 0 

NO LISTS ' [NOPROC] ' [v J ' r1] 
NOLISTW PGM b 

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 I 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. 

Introduction 
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REPLACE 

NOSTOP: A comb1nat1on of the functions indicated by 

NO HALT 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. 

NOL/ST: 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 1nformat1on that 1s printed for the LIST parameter. 

NOLISTW: Only diagnostic information (main storage 

requirements, disk storage requirements, procedure 

contents if the procedure is newly generated, and 

diagnostic text) and $SFGR information are printed. 

PROC: A procedure that calls the WSU program is 

generated. PROC is the default value when the 

parameter 1s omitted. 

NOPROC: A procedure that calls the WSU program 1s 

not generated. 

PGM: Only the WSU program 1s generated. A 

procedure, display screen source, and display screen 

formats are not generated. 

N: Do not place the WSU JOb on the input JOb queue. 

1\1 1s the default value when the parameter is omitted. 

Y: Place the WSU 1ob on the input 1ob queue. 

0: The following sections, if included in program 
generation output, are printed: 

Heading information 

Source 1nformat1on 

• Extended diagnostics 

• Undefined indicators 

• Multiply-defined field names 

• Undefined field names 

Main storage requirements 

• Disk storage requirements 

• Procedure generated for WSU program execution 

• Diagnostic text 

Refer to Figure 1-10 for further explanation of this 

information. 

1: The following sections, if included in program 

generation output, are printed: 

• All sections listed for option 0 

• Indicators used 

• Unreferenced indicators 

• User message member MICs used 

• Mode-level data field names used 

• Session-level data field names used 

Job-level data field names used 

• Program label names used 

• Unreferenced field names 

Refer to Figure 1-10 for further explanation of this 
information. 

When the 0I1 I 2 parameter is omitted, the default value 

is 1. 

2: The following sections, if included in program 

generation output, are printed: 

• All sections listed for option 0 

• All sections listed for option 

• Indicator name usage 

• Field name and label usages 

Refer to Figure 1-10 for further explanation of this 

information. 
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Using the WSU Prompt Display 

System/34 provides a prompt display as an alternative 
means of entering the WSU procedure command and its 
parameters. This display appears when the WSU 
procedure command is entered and the first parameter 
(source program name) is missing or when the HELP 
WSU command is entered. Those parameters that have 
been specified on the WSU procedure command are 
shown on the display. Default values are shown for 
parameters that have not been specified. 

The fourth line .of the prompt display allows a WSU job 
to be placed on the input job queue. This can also be 
done via the JOBQ operator control command, the 
JOBQ OCL statement, or the WSU procedure command. 
(Refer to the SSP Reference Manual for descriptions of 
the JOBQ control command and the JOBQ OCL 
statement.) 
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Following are examples of the WSU prompt display: 

Procedure Command 

wsu 

WSU, TESTLIBR 

WSU, TESTLIBR,,, NOLIST 

Prompt Display 

O:OPK STATION UTILITY 

Allow'; Creation And Operation Of Interactive Data 
Entry, Data Edit and Data Correction Programs. 

so11rce Program !lame ..... . 

L 1 brary Name . , • ttLIBRARY 

Stop Opt I on {HALT /~lOHAL T /NOSTOP/PEPLACE/bl ank) .. HALT 

Place on Input Job Q•Jeue !Y/NI 

Print wsu Source ( LIST/tlOLIST/llOLISHl!tlOLISTSI 

tlumber Of Blocks For Work File (l-9999! 

Generation ortion CPROC/llOPROC/PGMJ 

cro~;~; Reference Level ( O/l/2 l 

WORK STATION UTILITY 

Allows Creat;on And Operation Of Interactive Data 
Entry, Data Edit and Data Correction Programs. 

source Program Name , •.•••.••. , 

LIST 

50 

PPOC 

Library Name .•••• , ••••••••.•.•• . ••••• TESTLIBR 

Stop Option (HALT/NCHALT/NOSTOP/REPLACE/blankl ••.•.•.....••.... HALT 

Place on Inr•Jt Job Queue CY/tO ................................. N 

Print 1-lSU Source ( LIST/NOLIST/NOLISTW/NOLISTSI .••..........•••• LIST 

t4umber Of Blocks For Work File {l-9999) ........................ 50 

Generat1on Option (PROC/NOF'ROC/PGHl 

Cross Reference Level C0/1/2.J ........•..•••••.•••••••••••••..•. 

WORK STATION UTILITY 

Allows Creation And orerat1on Of Interactive Data 
Entry, Data Edit and Data Correction Programs. 

Source Program Name ......•... , ...... , .. , .....••.........••..•.• 

PROC 

Library Name , .. . .••••. , ..•• , •• , , • , , . , , •.••••• , , , . , ••.•.• , • TESTLIBR 

Ster Option (HALT /NOH AL T/NOSTOP/REPLACE/b 1 ank) ..•.......••••... HALT 

Place On Inrut Job Queue IY/Nl ................................. N 

Prlnt \.lSU Source (lIST/NOLIST/NOLISTW/NOLISTSl •·•··•·•····•••·• NOLIST 

Number Of Block<; For W·~rk File 11-9999) ........................ 50 

Generation Option IPROC/tiOPROC/PGHl PROC 

Cro:;s Reference Level ( 0/1/2. J , • , , ••• , ••••• , • , ••••• , • , •••••••• , • 
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Output from WSU Program Generation 

During program generation, WSU uses the last 18 bytes 
of the display station's local data area for 
communicating with $SFGR. Any user data in these 18 
bytes will be lost during generation. 

Output from generation consists of: 

A WSU program (subroutine member). 

• A procedure that calls the WSU program (unless 
NOPROC or PGM is specified on the WSU procedure 
command). This procedure is a 
multiple-requestor-terminal (MRT) procedure. The 
first operator that calls it causes the WSU program to 
run; subsequent operators that call the procedure use 
the already running procedure. Figure 1-9 shows the 
contents of this procedure. Refer to Modifying a WSU 
Generated Procedure in Chapter 13, Additional Topics 

and Programming Considerations, for an explanation of 
changes you can make to a procedure. 

Both a WSU program and the procedure that calls 
the program have the same name that you specify in 
your source program. 

As many as 32 display screen formats. If PGM is 
specified on the WSU procedure command, display 
screen formats are not generated. 

• A program generation listing. This listing can include 
heading information, source information, diagnostic 
information, and $SFGR information. Figure 1-10 
shows all possible contents of a complete listing. The 
actual contents of this listing depend on the values 
specified for the LIST /NOLIST /NOLISTS/NOLISTW 
parameter, the PROC/NOPROC/PGM parameter, the 
0/1 /2 parameter, and the types of program 
generation errors that occur. 

Chapter 15, Sample WSU Programs, contains 
examples of the output printed during program 
generation. 

Introduction 
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Generation output (except printed information) is stored 
in the library that has been specified on the J 

specification. If the J specification does not name a 
library, output is stored in the system library 
(#LIBRARY). 
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Maximum number of work stations. 

Region size to execute. 

Transaction file name. 

Number of records for the transaction file. 

Master file name. 

Name of the library that contains the WSU program (optional). 

WSU program name. 

Name of the library that contains your message member (optional). 

Name of the load member that contains your message member (optional). 

Name ot the library that contains the display screen formats (optional). 

Name of the load member that contains the display screen formats . 

Debugging option. DEBUG-YES indicates that debugging operations are done; DEBUG-NO or no DEBUG 
parameter indicates that debugging operations are ignored (optional). 

Universal vyork session selection authorization. This authorization allows the operator to select a work session ID 
that 1s different than the symbolic ID of the display station being used. UNIV-ALL specifies that all display 
stations are authorized for such unrestricted session selection. UNIV-id specifies the symbolic ID of the only 
display station from which unrestricted session selection can occur; or it specifies a 2-character alphabetic 
authorization ID the operator can enter (on the WSU menu EW line) to allow unrestricted session selection from 
the display station the operator is using. 

Figure 1-9. Procedure Generated for a WSU Program 
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I HEADING INFORMATION I 

• Release level of WSU 

• Date of program generation 

• Time of program generation 

• Name of the library that contains the WSU source 

program 

• WSU program name (the name of the source 

member that contains the WSU source program) 

lsouRcE PROGRAM INFORMATION I 

• WSU source statements and data dictionary 

- J specification 

- T, F, and I specifications for the transaction file 

- M, F, and I specifications for each master file 

M and I specifications for the local data area fields 

M and I specifications for session level fie!cls 

- S specification } 0 f h ne group o t ese 
D specifications statements per display 
C spec1f1cat1ons 
C specifications in each subroutine in the program 

WSU prints a four-digit statement number 1n front of 

each source statement. These numbers are 

referenced in the diagnostic information that follows 

the source statements. Comment lines, continued 

lines, F specifications, and unrecognized or 

out-of-sequence specifications do not have 

statement numbers. 

WSU error message numbers print beneath those 

source statements that contain errors. 

I DIAGNOSTIC INFORMATION I 

Note: All possible d1agnost1c 1nformat1on 1s described 

here. The actual 1nformat1on that 1s printed 1s affected 

by the parameters spec1f1ed on the WSU command and 

the types of errors that occur during program 

generation. 

Extended Diagnostics: A cross reference list of WSU 

message numbers and the statement number at 

which each error occurred. More than one set of 

extended d1agnost1cs might be 1ncluded 1n one l1st1ng. 

Indicator Name Usage: An alphabetical, 

cross-reference list of 1nd1cators used 1n the program 

and the statement number at which each indicator 

appears. An asterisk to the left of a statement 
number means that the 1nd1cator has been defined 1n 

one of the following ways: 

• The indicator 1s either set on or set off. 

• The indicator 1s used to define a record type in 

columns 19-20 of an I spec1f1cat1on. 

• The indicator 1s used to define a process1ng level 

111 columns 7-8 of a C spec1f1cat1on. 

An asterisk to the right of a statement number means 

that a record-1dent1fy1ng 1nd1cator has been 

referenced 1n one of the following ways: 

The 1nd1cator 1s used in columns 54-55 for a put 

operation on a C spec1f1cat1on. 

• The indicator 1s used in columns 48-53 {review 

mode record identifying indicator) or columns 

54-59 {insert mode record 1dent1fy1ng 1nd1c8tor) on 

an S spec1f1cat1on. 

Indicators Used.· A list of indicators that have been 

defined and referenced. 

Figure 1-10 (Part 1of3). Output Printed during WSU Program Generation 
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I DIAGNOSTIC INFORMATION (Continued) I 

Unreferenced Indicators: A list of indicators that have 

been defined but not referenced. 

Undefined Indicators: A list of indicators that have 

been referenced but not defined. 

User Message Member MIGs Used: A list of the MICs 

that are used in the program. 

Field Name and Label Usages: An alphabetical, 

cross- reference list of field names and labels that are 

used in the program and the statement number at 

which each name or label appears. An asterisk to the 

left of a statement number means that the field or 

label 1s defined at that statement. An asterisk to the 

right of a statement number indicates a possible 

update to a field, and has one of the following 

meanings: 

The field 1s a result field on a C spec1f1cat1on. 

• The field 1s an input field on a D specification. 

• The field is on a field-type I spec1f1cat1on for the 

transaction file. 

• The field 1s on a field-type I specif1cat1on for a 

master file that allows record add1t1ons. 

Figure 1-10 (Part 2 of 3). Output Printed during WSU Program Generation 

I DIAGNOSTIC INFORMATION (Continued) I 

Mode-level Data Field Names Used: An alphabetical 

list of all the mode-level fields used in the program. 

For each field, WSU lists the following information: 

Column 
Heading 

NAME 

STMT# 

LNG 

DEC 

DISP 

LCL 

F/ICNT 

SCR 

CHN 

Field Information 

Field name. 

The statement number in which the 

field is first defined, or RSVD if the 

field is a WSU reserved field. 

The decimal length of the field. An 

asterisk to the right of the length 

indicates that WSU assumed an 

unpacked length for a packed field. 

If the field is numeric, the number of 

decimal positions; 1f the field is 

alphameric, the letter A. 

The hexadecimal displacement of the 

field into the data area. 

The character U if the field is a local 

data area field. 

The number of times the field is 

referenced on all I specifications except 

session-level and local-data-area I 

specifications. 

The character D indicates an input or 

output field on a D specification. 

The character M indicates a chain field. 

Session-level Data Field Names Used: An alphabetical 

list of all the session-level fields used in the program. 

For each field, WSU lists the same type of 

information that was described previously for 

mode-level fields. 

Job-level Data Field Names Used: An alphabetical list 

of all the 1ob-level fields used in the program. For 

each field, WSU lists the same type of information 

that was described previously for mode-level fields. 

Program Label Names Used: Program labels are those 

labels defined in columns 18-27 of the TAG, BEGSR, 

and ENDSR operations. For each label, WSU lists the 
statement number where the label is initially defined, 

and the operation, either TAG, BEGSR, or ENDSR, 

that is used to define the label. 
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I DIAGNOSTIC INFORMATION (Continued) I 
Unreferenced Field Names: A list of field names that 

are defined on I specifications or C specifications but 

not used on M, D, or C specifications. 

Multiply Defined Field Names: A list of field names 

that are defined differently on multiple I specifications 

or C specifications. 

Undefined Field Names: A list of field names that are 

referenced on M, D, or C specifications but are not 

defined on an I specification or a C specification. 

Extended Diagnostics: A cross reference list of WSU 

message numbers and the statement number at 

which each error occurred. 

Main Storage Requirements: The main storage 

requirements for WSU program execution. 

Disk Storage Requirements: The disk storage 

requirements for the WSU execution program 

workfile. 

Generated Procedure: The procedure generated for 

calling the WSU execution program. 

Diagnostic Text: The message number, severity, and 

text for each program generation message. 

Program Generation Completion Message: A message 

that indicates whether or not program generation was 

successful. 

I $SFGR INFORMATION I 

Display Information: 

• S and D specifications generated for $SFGR input 

• Name of the source member that contains the S 

and D specifications 

• Execution time output buffer for the WSU program 

• Execution time input buffer for the WSU program 

• Input library name 

• Output library name 

• Format load member name 

• Amount of main storage required for each display 

screen format 

Figure 1-10 (Part 3 of 3). Output Printed during WSU Program Generation 
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HOW TO USE WSU PROGRAMS 

To use a WSU program, an operator enters the name of 
the program's procedure, which starts a work session 
for that display station. This work session ends when 

the operator signs off or selects a different session via 

the WSU menu, or when the EW or EJ indicator is set 
on by the program. 

During one WSU program execution, several work 

sessions can be started at different display stations. If 
this occurs, the WSU program does not end until the 

last operator using the program signs off. 

When the maximum number of operators is using a 

program, no additional display stations can be attached. 
If another operator attempts to start a work session, he 

can do one of the following: 

• Wait until one of the attached display stations is 

released from the program so that his work session 
can start. 

• Press the Attn key, then cancel his request via the 
Inquiry display. 

The first operator who requests a WSU program will 
wait longer than other operators who request the same 

program. This is because, for the first request of a 
program, WSU spends additional time building a work 

file, opening files, and initializing data areas. 

HOW TO RESTART A WORK SESSION 

An operator can restart a session to do additional entry 

or to review, insert, or delete records in the transaction 
file. A session can be .-estarted: 

• After an operator successfully ends his work session; 
this restart is called resume. 

• After a System /34 error or WSU error occurs that 

does not allow the operator to successfully end his 
work session; this restart is called resume with 

recovery. 

The resuming and recovering capabilities of WSU 

programs apply only to WSU programs that define a 
transaction file. 

When a work session ends abnormally, all other work 
sessions using the program need not end before that 

work session can resume with recovery. 

When an operator restarts a session, WSU sets the RS 
indicator on for resume and the RC indicator on for 

resume with recovery. Refer to Chapter 11, Indicators for 
an explanation of these indicators. 

For both resume and resume with recovery, internal 

totals accumulated during a previous execution are not 

available. Totals may be saved by regularly writing them 
to a master file. Refer to Chapter 13 for an explanation 

of saving totals. 

When an operator resumes a session, output to the 

transaction file continues from the point of interruption. 

Introduction 
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HOW TO END A WSU PROGRAM 

With the WSU Menu Display 

To end a WSU program, you can display the WSU 
menu by pressing command key 1 ; then take the EW 
option as shown in the following: 

Xl "'******** WORK STATION UTILITY MEHU DISPl.AY ******"** 
ENTER DISPLAY SELECTION IDENTIFIER ---------------------------------­

ENTER EW TO ENO WORK SESSION ---------------------------------------- EW 

ENTER SESSION SELECTION IDEUTIFIER FOR RESTART ----------------------

ENTER REVIEW RECORD NUMBER ------------------------------------------ 000000 
OR USE COMMAND KEY l to RESUME.,. 

Xl 000000 --

With the Inquiry Display 

Ordinarily, you should not use the inquiry display to end 
a WSU program because the last records in a chain in 
the transaction file might not be updated. However, a 
WSU program can be terminated by pressing the Sys 
Req/ Attn key. This method of ending a WSU program 
causes the system to display the inquiry display prompt: 

INQUIRY OPTIONS 

O. RESUl1E INTERRUPTED JOB. 

l. REQUEST COl1HAND DISPLAY. 

INTERRUPTED JOO: Xl064332 

2, RELEASE DISPLAY STATION AND CONTINUE WITH NEXT JOB STEP. 

3. RELEASE DISPLAY STATION AND CANCEL REMAINING JOB STEPS. 

S. DISPLAY SESSION STATUS, 

ENTER Nl.tlBER TO SELECT OPTION OR ENTER MSG comPOL COMMAND. 

XI 

When you select option 2 or 3, processing of a WSU 
program is suspended. A termination message 
(SYS-0803) is then sent to the system console. 

1-40 Introduction 



A WSU program's data dictionary must contain RPG File 

Description (F) specifications that describe the 
transaction file and master files used. Refer to Data 

Dictionary in Chapter 1, Introduction, for a description of 

how to supply the F specifications. 

This chapter describes only the F specification entries 
used during generation. For a description of all entries 

you can code on F specifications, refer to the RPG II 

Reference Manual. 

Chapter 15 contains sample programs for which F 

specifications have been coded, and Appendix A 

provides a summary of entries required by WSU on an F 
specification. 

FILE DESCRIPTION (F) SPECIFICATION ENTRIES 
REQUIRED FOR WSU 

Figure 2-1 shows the F specification coding form. 

For a transaction file, WSU checks: 

• Columns 7-14 (File Name) 

• Column 15 (File Type) 

• Columns 24-27 (Record Length) 

Other F specification entries are ignored. 

Chapter 2. RPG F Specification 

For a master file, WSU checks: 

• Columns 7-14 (File Name)* 

• Columns 15 (File Type)* 

• Columns 24-27 (Record Length)* 

• Columns 29-30 (Length of Key Field)** 

• Column 31 (Record Address Type)** 

• Column 32 (Type of File Organization)* 

• Columns 35-38 (Key Field Starting Location)** 

*Required for all master files 

**Required only for indexed master files 

RPG F Specification 
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COLUMNS 7-14 (FILENAME) 

Transaction File 

The file name is a required entry and specifies the name 
of the transaction file. No two files in the program can 
have the same name. The file name can be from one to 
eight characters, and must be left-adjusted. The first 
character must be alphabetic; the remaining characters 
must be alphameric. Embedded blanks are not allowed. 

Master File 

The file name is a required entry and specifies the name 
of a master file. No two files in the program can have 
the same name. The file name can be from one to eight 
characters, and must be left-adjusted. The first 
character must be alphabetic; the remaining characters 
must be alphameric. Embedded blanks are not allowed. 

COLUMN 15 (FILE TYPE) 

u 
Other 

Input file. (Ignored by WSU) 
Update file. (Ignored by WSUi 
WSU ignores other entries, issues a 
terminal-error message, and does not 
produce an execution program. 

Transaction File 

Because WSU treats the transaction file as a direct 
output file, you are not required to code an entry for the 
file type. If you use the F specifications from existing 
RPG II programs that contain a file type entry, WSU 
ignores this entry. But if you plan to use the F 
specifications written for a WSU program in a future 
RPG II program, you can code the file type entry now. 
In this case, when the WSU program is used, WSU will 
ignore the column 15 entry. 

Master File 

WSU uses either an I or U when you define a master 
file. To WSU, a master file is an update file if a PUT 
operation occurs for the file or an input file if a PUT 
operation does not occur for the file. Should these 
same specifications be used in an RPG II program, the I 
or U will have meaning to that program. 

COLUMNS 16-23 

Entries in columns 16-23 are not required. WSU 
ignores these entries. 

COLUMNS 24-27 (RECORD LENGTH) 

Transaction File 

14 to n 

Blank 

·Length (in bytes) of the records in 
the file. The maximum record length (n) 
is 4096. This entry must be right-adjusted. 
Leading blanks or zeros are allowed. The 
record length for a transaction file must 
include 13 bytes for the trailer. However, 
data cannot be specified in these last 13 
bytes of the records. 

WSU assumes a 256-byte record length, 
continues processing the specifications, 
issues a terminal-error message for the 
blank record length, and does not produce 
an execution program because of the error. 

Master File 

1 to n 

Blank 

Length (in bytes) of the records in the 
file. The maximum record length (n) is 
4096. This entry must be right-adjusted. 
Leading blanks or zeros are allowed. 

WSU assumes a 256-byte record length, 
continues processing the specifications, 
issues a terminal error for the blank 
record length, and does not produce an 
execution program because of the error. 

COLUMN 28 

An entry in column 28 is not required. WSU ignores an 
entry in this column. 
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COLUMNS 29-30 (LENGTH OF KEY FIELD) 

This entry applies only to indexed master files. 

1 to n 

Blank 

Other 

Length (in bytes) of the record key. For 
a packed key, the maximum length (n) 1s 8. 

For all other keys, the maximum length (n) 

is 29. The key length must be right-adjusted 
Leading blanks or zeros are allowed. 

Columns 29-30 must be blank for a direct 

file. 

WSU assumes 3, issues a terminal-error 
message, and does not generate a program. 

COLUMN 31 (RECORD ADDRESS TYPE) 

This entry applies only to indexed master files. 

p Packed decimal record key. 

A Alphameric record key. 

Other WSU assumes A. 

COLUMN 32 (TYPE OF FILE ORGANIZATION) 

This entry applies only to master files. 

Indexed file organization. 

Other Assume a direct file organization. 

COLUMNS 33-34 

An entry in columns 33-34 is not required. WSU 

ignores an entry in these columns. 

RPG F Specifiction 
2-4 Columns 29-30 (Length of Key Field) 

COLUMNS 35-38 (KEY FIELD STARTING LOCATION) 

This entry applies only to indexed master files. 

1 to n 

Other 

Starting position of the key in each 

record of an indexed master file. The 

entry must be right-adjusted. Leading 
blanks or zeros are allowed. The maximum 
value (n) is the record length. The key's 

/ 
starting location plus the key's length 

minus one cannot exceed the record length. 

WSU assumes 1, issues a terminal-error 
message for the invalid starting location, 
and does not generate a program because 

of the error. 

Note: This entry must be blank for a direct file. 

COLUMNS 39-80 

Entries in columns 39-80 are not required. WSU 

ignores entries in these columns. 



A WSU program's data dictionary must contain RPG 
Input (I) specifications for the transaction-file fields, 
master-file fields, local-data-area fields, and 
session-level fields that are used in the program. 

Figure 3-1 shows the I specification. An I specification 
can have two types of lines: record lines and field lines. 
Record lines use columns 7-42. Columns 43-58 must 
be blank. Field lines use columns 43-58. Columns 7-42 
must be blank. 

This chapter explains the entries on the I specification. 
Examples of coded I specifications are at the end of this 
chapter and in Chapter 15. Appendix A provides a 
summary of the entries on the I specification. 

WSU checks the following entries for transaction files 
and master files: 

• Columns 7-14 (File Name) 

• Columns 14-16 (AND/OR) 

• Columns 19-20 (Record Identifying Indicator) 

• Columns 21-41 (Record Identification Codes) 

• Column 43 (P/B/L/R) 

• Columns 44-51 (Field Location) 

• Column 52 (Decimal Positions) 

• Columns 53-58 (Field Name) 

Chapter 3. RPG I Specification 

WSU checks the following entries for session-level 
fields and local-data-area fields: 

• Columns 7-14 (File Name) 

• Column 43 (P/B/L/R) 

• Columns 44-51 (Field Location) 

• Column 52 (Decimal Positions) 

• Columns 53-58 (Field Name) 

This section explains these entries. For an explanation 
of other valid RPG entries on the I specification, refer to 
the RPG II Reference Manual. 

RPG I Specification 3-1 



RPG INPUT SPECIFICATIONS 
JIM lnterna11one1 Buf!ne" Machines Corp0r1tt•on 

GX21 ·9094- U/M060• 
Printed in U.S.A. 

75 76 77 78 79 80 

§ -----r~~'''"' L." __ o'_"m_m_'_' ----=--=--=--=--=i--,--0-,to-__ --_-_-__ -_-_----i tnstruct•or 

f--G_ .. _•'-"-+_,,__+--+-=rr:If--c;rdE~t;o "'lum~~ j' 
Punch .__J.__-+---'-L-J_ _L _I_ ---------

1 2 

Page[I]ot_ ::;:.~ .. ;on I I I I I I I 
~-
I I-~ 
~ -- ~ is j r---.--.-----i 

~ ~ :i_ f~ 0 _J ~~ ... 

L;n• ! Filename 5 "' 0 ~ 0 • ] Field Name 3 J: ~ ~ ,,.0 

;! J!l ii~=- Position g_ fl~ Pos111on !:e ~ Position ~ .e ~!I~ From To ~ e I.~ .; Plus Minus~~ank 
i ~~H ~S5 ~85 ~s~H ~ ~H~ 

3 4 5 6 7 !3 9 10 11 12 Im_ 17 18 19 20 21 22 23 24 25 26 27 28 29 30 J1 32 3J ~4 35 36 37 SS 39 40 41 42 4J 44 45 46 41 48 49 50 51 52 SJ 54 55 56 ;,7 58 t:.9 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

01 I 1' ttf1 '1 fJ 1!1 [l ,1 1 f]! ~lj j i 
+-i +t ' t-++- j_ - +-·t-T 1 ++ --rrff f-+- - ·--' . .;_. +- L,. ,_ • '-+ -+-· 1-·+--+-T-+J+-. ·-t-+-+-+--+-+-+--+-+--+-t-1-f 

0 121 I I I ' I i ' I I : I I ' . ' ' ' ; j 
1--t--t--+"--++ T 4= -+-+- -t --+--l-1- +-+-t+-j-- -+- ..L !-+ +-- •. -+-+- T 1.· '· - ·.--~··t·;+- -++--r 1 

0 3' I ' I l I Ll I I I . 1 I ! I l . ' I ' I;] I , ~~ +- 1 1 1++- -- -t . t--+- J_, +-+-- +---J--+ 1--- l-- _;_ • r + ! ~ +-~ ,-:-~ -1- ·r --+1- lH-
+rtt-t1~ 1 1 I -j++-!-t I J ' n-- H+- ~- I t:-•+-1--+--~ ;-+-_;_- -+- + - I 

- Lr-+-f-Lr--t- 1 <---l-+ t- [--+-.+-·- ----!--+--+~-+----+- ... --.1.·--~~-------l--t-+-+1+-14-++-H-+++---! 
I : , I I I : J_ I i ; ' . ' ' , i 
1--~'--'---!-t~~ l-T ·H t ~+J_ j 1 ~+ - -<-H- -J-t"' ~++-'--+ +-H-++-1-+++--+++-1-++--l 

fof.Li!.-L-J-. · -i-_ +_+~. -Lt-1 . -~ l .. -+ . .1..+-t- _ u_ + . +- -- . +-- -r___;_ l j ++-·- .,.+-+ +-+ -}-- ·t : ~ 1 o·.t ~ f :+-t-H-t+t-- -7-t-LH :f+ 1 -++~- -+- +--+~1- _;_. __ ---:-i-. _._-+--+ ~ 1 : i-T 
-r · ++--'-·1· -+--i---+- -H-+-+-'-- -:- i_ . : _1. ·+--l-1' · ' • i I • • • +- i · · 1 ! - t- t tr~t--+--_ t-l. -· 1-+. -+-.. H 
1io 1 I : J_ I ! I : · i : • J I I ! I ' I , ' ' ' ' ' ' 

• . +---r-+-1---+-+-"-i-- __ , -+----- ++ --+-t··t--t-1- -'·-+- -· .• - -t-· j ' - • 1 • ' +- ___ ,_ __ + ' : 1 
~_.;..1-\-Ll--+-L+++ +-+- . -+-+ _ _,_+~, ' l ~~l .1 i r-" • t ,.. .. -+ , +-+- -:--1 l l i , 
~+~L+!_ ·'-. -~Lt-1--r' ·tf,·-1 +- \- ~;__;_ +-- 1-LJ t-t+- + t L .. j I • j L _;.; l _[ W- L -~ I IlH 
~:: ~ ..J_! I I I. --i-H+~-i-H-~ -j-. J : i-+- .l l . ~1+'. j l Lt-: 1-!- .Ll+1 

P,~Hi-t1. t+JH±rt4+++:- -+-i-T, i- LT1 i -~1t~ -H8 1-+ t~T~+ -i1_:_ ~t-+-r +--1--L•--H 
t::>i+t!IIb~ e i+~I c ~,;H L+ t I It I :ur:µ:r L ! H~+-
~~~+--., ~ -t-- -;-·i±t±+t:-H-L j - r -t j- +--H-- -: t+- : f i-• . j_ + -t- J j [ 

--t-+-·t-+-· ·- . , 11--+-t-+- - : . +-1-j-t-+-·- -c-++-- ' . ·- ··;.-H 1,. -, -~,--+_]_··+-+-', .. - '; 
O! I ' ! j j 1 -1 

Record Identification Codes I 
~ 

Field F 1eld Location 

! 

Z/. l£ 01. 69 ea L9 99 gg tr9 £9 zg L9 09 69 SS L9 9S 9S"'" cs ZS'"' OS 6t et"' 91> 91> ""Ctr ll> Lt Otr 6£ 9£ lE 9[ ;;r i'( LC Zl <C Of 6l Sl. lZ 9Z 'ol l>Z e:z ll IZ oz 6L IH lL 9L 'ii l>L t:L ZL II Oi 6 8 l 9 g " c z L 
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COLUMNS 7-14 (FILENAME) 

This entry specifies a unique name for a file or data 
area. The name must begin in column 7 with an 
alphabetic character, which can be followed by zero to 
seven alphameric characters. 

An entry in columns 7-14: 

• Must be the same name that is in columns 7-14 of 
an F specification (unless the I specifications describe 
session-level fields or local-data-area fields) 

• Must be the same name that is in columns 7-14 of 
an M or T specification 

• Must precede the associated field lines 

• Can be omitted when multiple record types are 
defined for the same file, but must be coded for the 
first record type (This restriction does not apply to 
I specifications that describe session-level fields or 
local-data-area fields.) 

COLUMNS 14-16 (AND/ORI 

AND/OR Use AND/OR lines to indicate a relationship 
between record types. For a further 
explanation of this entry, see the description 
of columns 21-41 and 53-58 of the I 
specification in this chapter. 

Other WSU ignores entries other than AND or OR. 
For example, if you are using I specifications 
from an RPG II program, or if you code the I 
specifications so that a follow-on RPG II 
program can use them, columns 15-16 can 
contain characters or numbers that sequence 
record types. Refer to the RPG II Reference 
Manual for a description of the sequence 
entry. 

COLUMNS 17-18 

Entries in columns 17-18 are not required. WSU 
ignores entries in columns 17-18. 

COLUMNS 19-20 (RECORD IDENTIFYING 
INDICATOR) 

01-89 Record type indicator. This two-digit entry 
assigns an indicator to a record type. Record 
type indicators must be unique within a file. 
The indicator turns on when WSU reads the 
record type. The indicator turns off when 
WSU reads a record from the same file with a 

different record type. 

When WSU cannot match the type of the record read 
with any of the record types on the I specifications for 
the file, or when WSU tries to read beyond the start or 
the end of a chain of records, a not-found condition 
occurs. 

You can code not-found indicators in columns 49-50 of 
the T specification and M specifications and columns 
54-55 of the GET, GETNH, GETNR, GETPH, and GETPR 
operations. 

WSU does not allow entries of 90-99 in columns 
19-20. These indicators are reserved for use by WSU. 

Columns 19-20 must be blank on a continued I 
specification (line 02 of the I specification in Figure 3-4). 
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To distinguish an unidentified record from an 
end-of-chain condition, you can specify a catchall 
record line. The catchall indicator should be on the last 
record line on the I specification. This indicator turns on 
if a record is read that cannot be identified by any of 
the preceding record identification codes. Figure 3-2 
shows an example of a catchall indicator. 

Record Identification Cc I 5 
~ 
~ 

Un ti Filename j : 
1 

0 1 

0 2 I 

0 3 I 

0 4 I 

0 5 I ______ .... _ ..... ________ 
0 6 I --
0 7 I 

0 ,9 I 

0 9 I -. _ ....... ___ ._..__~_ 
1 0 I 

1 1 I Catchall Indicator ---.....----...... --·-
1 2 I 

------· - -----··- --
1 ' T -~- ~ ~~~-++-----1+~ 1 

Figure 3-2. Example of a Catchall Indicator 
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3·4 Colµmns 21-27, 28-34, and 35-41 (Record Identification Codes) 

COLUMNS 21-27. 28-34, AND 35-41 (RECORD 
IDENTIFICATION CODES) 

These entries describe a record type. Each I 
specification record line contains one, two, or three sets 
of record identification codes, each with the following 
subentries: 

• Position (columns 21-24, 28-31, and 35-38) 

Not (columns 25, 32. and 39) 

C/Z/D (columns 26, 33, and 40) 

• Character (columns 27, 34, and 41) 

Notes: 

1. WSU does not automatically place a record 
identification code into a record when you write the 
record with a PUT operation. If you want to write a 
code in each record, define a field for the code on 
the I specification, then move a value into this field 
before each PUT operation or have the operator enter 
a value into this field. 

2. The last set of record identification codes should be 
the last information coded on that line (columns 
42-80 should be blank). 

3. Columns 14-16 and 21-41 should be blank if there is 
only one record type in the file, or if you want all 
record types processed the same way. 

4. If the program is to be used with the WSU Create 
Procedure (WSUTXCR) to build a transaction file. at 
least one test for each record type in the transaction 
file must not be_ satisfied by a blank record. 



Columns 21-24, 28-31, 35-38 (Position) 

1 to n 

Blank 

Location in the record of the record 

identification character. Entries must be 
numeric and right adjusted. The maximum 

enterable position, n, is the length of the 

records for a master file and the length of 
the records minus 13 for the transaction file. 

If this entry exceeds the maximum length, 
WSU assumes that the record identification 

character is the last character in the record. 

Record identification character not specified. 

Columns 25. 32. 39 (Not) 

N 

Blank 

Other 

The specified position in the record does not 
contain the character in column 27, 34, or 

41. 

The specified position in the record does 

contain the character in column 27, 34, or 
41. 

Assume N. 

Columns 26, 33, 40 (C/Z/D) 

c 

z 

D 

Other 

The entire character in column 27, 34, or 41 

is the record identification character. 

The zone portion of the character in column 

27. 34, or 41 is the record identification 

character. 

The digit portion of the character in column 

27, 34, or 41 is the record identification 

character. 

Assume C. 

This entry indicates which portion of the character in 
column 27, 34, or 41 is used as the record identification 

character. Many characters have either the same zone 
portion or digit portion. Figure 3-3 shows characters 

that have identical zone portions or digit portions. 

Columns 27, 34, 41 (Character) 

This entry specifies an alphabetic character, special 
character. or digit as the record identification character. 

Character Grouping by Zone or Digit: When selecting 

characters for record identification by a digit or zone 

only, WSU selects all characters having the same zone 
or digit. When reading characters, WSU converts each 
character into an 8-bit code and then tests this 8-bit 

code to see if the character meets the requirements of 

the record identification character in the I specification. 
Figure 3-3 lists the character groupings by zone and by 

digit. 

As an example, a digit-only entry (D) in column 26 and 

an A in column 27 cause WSU to select all records with 
a I (slash), A, a. J, j, or 1 in the specified column. 
Using the same letter A but now selecting records on a 

zone-only basis (a Z entry in column 26), WSU selects 

all records with & and letters A through I in the 

specified column. 
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Character Grouping 
by Zone (Z) 

Zone= 4 Zone= 8 
a 
b 
c 

blank d 
e e 

f 
< g 
( h 
+ i 
I 

Zone= 5 Zone= 9 
j 

k 
I 

t m 
n 

$ 0 

* p 
) q 

' r ..., 

Zone= 6 Zone= A 
s 
t 

I u 
(comma) v 

% w 

(underscore) x 

> y 
? z 

Zone= 7 Zone= C 

& 
A 

: B 
# c 
@ D 
' (apostrophe) E 
= F 

* G 
H 
I 

Character Grouping 
by Zone (Z) 

Zone= D 
- (minus) 

} 
J 
K 
L 
M 
N 
0 
p 

Q 

R 

Zone= E 

s 
T 
u 
v 
w 
x 
y 

z 

Zone= F 
0 
1 
2 
3 
4 
5 
6 
7 

8 
9 

Figure 3-3. Characters with the Same Zone and Digit Portions 

3-6 RPG I Specification 

Character Grouping 
by Digit (D) 

Digit= 0 Digit= 8 

blank 
& H h 

- (minus) Q q 
} y y 
0 8 

Digit= 1 Digit= 9 

I I i 
A a R r 
J j z z 
1 9 

Digit= 2 Digit= A 
B b 
K k ¢ 
s s t 
2 : 

Digit= 3 Digit= B 
c c 
L I $ 
T t ' 
3 # 

Digit= 4 Digit= C 
D d < 
M m * 
u u % 
4 @ 

Digit= 5 Digit= D 
E e ( 

N n ) 
-v v (underscore) 

5 (apost'rophe) 

Digit= 6 Digit= E 
F f + 
0 0 ' w w > 
6 = 

Digit= 7 Digit= F 

G g I 
p p I 
x x ? 
7 * 



AND Relationship 

You can code a maximum of three record identification 

characters on one specification line. If the identification 
code consists of more than three characters, you can 
use an AND line. This means that the first three 

identification characters are described on the first line. 
Additional identification characters are described on 

following lines by coding AND in columns 14-16 to 
1nd1cate the continued lines. 

Figure 3-4 shows a record identification code consisting 
of five characters. The first character is in position 1, 
the other four characters are in positions 93, 94, 95, and 

96. Since you can code only three identifying characters 
on one line, code the word AND on the next line to 

indicate that the last two characters of the code are part 

of the preceding record identification entries. 

You can code a maximum of 20 AND lines to describe 

the record identification code for a record, if you code 

no OR lines. The record must contain all the characters 
indicated as record identification characters before the 
record identifying indicator turns on. 

Record tdentif1cation Codes 

Figure 3-4. Example of AND Line 

I Record Identification Codes 

1---i 

- ~ iS 
Filename z :::i t " 

~ ,j, '::: ~ :; : POS•!IOf' 

•.... '°" ,,.m~.:.~'"""' 
z 0 :: 

~ ~ ~ 
~ c ~ 

] ~ 5 
i'O'>•l•On 

0 2 

rP_A:YJR_O.L,L ec j 1Z ' 1 C5 I 

'° R. . . 1 C[~ 

Figure 3-5. Example of OR Line 

OR Relationship 

A particular record type can be identified by two or 
more different codes. You can code OR lines to 
indicate which of the codes can be present to identify 

the record. You can code a maximum of 20 OR lines for 
each record, if you code no AND lines. Also, you can 

use OR lines to specify a second type of record that has 

different record identification codes, but the same fields. 

Figure 3-5 shows the use of an OR line to describe 

record identification codes. The type-12 record is 

identified by either of two different codes: a code 
consisting of a 5 in position 1 and a 6 in position 2, or a 
code consisting of a 6 in position 1. 

Note: If AND lines and OR lines are combined, the total 
number of such lines for one record type cannot exceed 
20. 

COLUMN 42 

An entry in column 42 is not required. WSU ignores an 
entry in this column. 

~ ~ ~ 
£ ~ 6 

F- ield Loc;.it1nn 

F-10111 To 

F i!~ld Nc111H· 

iii 

F wld 
!1idic<1tlll'S 

F1Pld 

indicators 

/+'I" 
l'I"' ri,.1,,,.,~ "' 

tll,inl<. 
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COLUMN 43 (P/B/L/R) 

p 

B 

Packed decimal numeric field. The maximum 
length of a packed decimal numeric field is 8 
bytes. 

Binary field. The field must have a length of 
either 2 or 4 bytes. 

LI R WSU issues a warning message, and does 
no further checking of this specification's 
entries. 

Blank 

Other 

Zoned decimal numeric field, or alphameric 
field. 

WSU issues a terminal-error message and 
assumes blank. 

Use column 43 to indicate that a numeric field is in 
packed decimal or binary format. Only disk files support 
packed decimal or binary fields. Numeric data fields in 
packed decimal or binary format are converted by the 
system to the zoned decimal format before they are 
processed. This conversion ignores decimal points. 

Note: If P or B is specified for a local data area field or 
a session-level field, WSU issues a terminal-error 
message and assumes blank. 

Zoned Decimal Format (Blank) 

In zoned decimal format each byte of storage contains 1 
decimal number. In the zoned decimal format, each byte 
of storage is divided into a 4-bit zone portion and a 
4-bit digit portion. The zoned decimal format looks like 
this: 

0----1 o------4~7 0------4~1 0----~1 0----.-1 

Zone Digit Zone 

RPG I Specification 
3-8 Column 43 (P/B/L/R) 

Digit Zone Digit 

~ 

byte 

Zone Digit Sign Digit 

1101 =Minus sign (hex D) 

1111 =Plus sign (hex F) 



Note: WSU does not perform data verification on 
numeric data. The value of the digit portion of a 
character is assumed to be the numeric value of that 
character. 

The zone portion of the low-order byte indicates whether 
the decimal number is positive or negative. In zoned 
decimal format, each digit in a decimal number includes 
a zone portion; however, only the low-order zone 
portion serves as the sign. Figure 3-6 shows the zoned 
decimal format of a number in storage. 

Once data is read into the computer, it must be 
represented in the zoned decimal format before it can 
be processed. Thus, data can be stored on disk and 
read into the computer in the zoned decimal format, 
thereby eliminating the need to convert the field. 
However, storing numberic data (decimal numbers) on 
disk in either the packed decimal or the binary format 
provides more efficient use of disk storage space. 

Packed Decimal Format (P) 

In packed decimal format each byte of disk storage 
(except for the low-order byte) contains two decimal 
numbers. Because many of the fields in a disk file 
contain decimal numbers, you can conserve disk space 
by storing these fields in the packed decimal format. 

In the packed decimal format, each byte of disk storage, 
except the low-order byte, is divided into two 4-bit digit 
portions. The rightmost portion of the low-order byte 
contains the sign (plus or minus) for that field. The 
packed decimal format looks like this: 

o----•7 0-----1 

Digit Digit I Digit Sign 

~ 

byte 

The sign portion of the low-order byte indicates 
whether the numeric value represented in the digit 
portions is positive or negative. In the packed decimal 
format, the sign is included for each decimal number; 
however, the zone portion is not given for each digit in 
the number. Compare how the decimal number 8191 is 
represented in packed decimal format with its zoned 
decimal representation shown in Figure 3-6. 

,Because data must be represented in zoned decimal 
format to be processed by the computer, you must give 
the WSU program an indication when input fields are in 
another format. Entering a P in column 43 indicates that 
the input field is in the packed decimal format and that 
the system must convert this field to the required zoned 
decimal format. 

When a packed decimal field is converted to a zoned 
decimal field, the zoned decimal field always contains an 
odd number of bytes. If a zoned decimal field with an 
even number of bytes is converted to a packed decimal 
field and then converted back to a zoned decimal field, 
the resulting zoned decimal field also contains an odd 
number of bytes. 

Packed fields can be up to 8 bytes long. The following 
chart shows the packed equivalents for zoned decimal 
fields up to 15 bytes long: 

Zoned Decimal Packed Length 
Length in Bytes in Bytes 

15 
14 

13 
12 

11 
10 

9 
8 

7 
6 

5 
4 

3 
2 

8 

7 

6 

5 

4 

3 

2 

RPG I Specification 
Packed Decimal Format (P) 3-9 



Binary Format (B) 

The binary format allows you to save even more disk 

storage space than you can save using the packed 
decimal format. In the binary format, each field on disk 

must be either 2 or 4 bytes long. 

Each 2-byte binary field consists of a 1-bit sign 

followed by a 15-bit numeric value. In binary format, a 
decimal number as high as 9,999 requires only 2 bytes 
of disk storage. For each 2-byte binary field stored on 

disk, the WSU compiler automatically sets aside 4 bytes 

of storage to accommodate the field when it is 
converted to zoned decimal format. A 2-byte field in 

binary format looks like this: 

0 15 

Sign Number 

~------2 bytes------~ 

Each 4-byte binary field consists of a 1-bit sign 

followed by a 21-bit numberic value. In binary format, a 
decimal number as high as 999,999,999 requires only 4 
bytes of disk storage. For each 4-byte binary field 

stored on disk, the WSU compiler automatically sets 

aside 9 bytes of storage to accommodate the field when 
it is converted to a zoned decimal format. A 4-byte 

field in binary format looks like this: 

0 

Sign Number 

In each case. the sign portion of the high-order byte 

indicates whether the numeric value is positive (sign bit 
off) or negative (sign bit on). Positive numbers are 

represented in true binary notation with a zero sign bit. 
Negative numbers are represented in two's complement 
notation with a one sign bit. The bits between the sign 

position and the leftmost significant bit of the integer 

are always the same as the sign bit. When the number 
is positive, these bits are zeros; when the number is 

negative, all these bits are ones. 

Notice that, in the binary format, the zone position of 

the decimal number is not given. Compare how the 
decimal number 8191 is represented in binary format 

with packed and zoned decimal representation (see 

Figure 3-6). 

Because data must be represented in zoned decimal 
format to be processed by the computer, you must give 

the WSU program an indication when input fields are in 
another format. Entering a B in column 43 indicates that 

the input field is in the binary format and that the 

system must convert this field to the required zoned 

decimal format. 

31 

,..------------~4bytes-------------.-
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Binary Format: 

Positive I I I I I I I I 
sign 4096 +2048+1024 + 512 + 256 + 128 + 64 + 32 + 16 + 8 + 4 + 

t I I 

0 0 0 : 

Packed Decimal Format: 

Zoned Decimal Format2 

Zone 

0000 

I I I I I I I I I I 

I 1 : 
2 bytes 

Positive 
0 8 1 9 1 sign~ 

I T I 

0000 _l_ 1000 0001 I 1001 00011 1111 

-------3 bytes------

Zone Zone 
8 

1000 0001 

Zone 
9 

Positive 
sign 

1001 1111 0001 

-------------5 bytes--------------;~ 

2 + 1 8191 1 

To obtain the numeric value of a positive binary number, add the values of the bits that are on (1 ); the sign bit is not included. To 
obtain the numeric value of a negative binary number, add the values of the bits that are off (0) plus one; the sign bit is not 
included. 

If 8191 1s read into storage as a zoned decimal field, it occupies 4 bytes. However, if it is converted to packed decimal format, it 
occupies 3 bytes; then when it is converted back to zoned decimal format, it occupies 5 bytes. 

Figure 3-6. Binary, Packed Decimal, and Zoned Decimal Representation of 8191 

RPG I Specification 3-11 



COLUMNS 44-51 (FIELD LOCATION) 

This entry has two subentries: 

• Columns 44-47 (From) contain the position in which 
the field named in columns 53-58 begins. 

• Columns 48-51 (To) contain the position in which the 
field named in columns 53-58 ends. 

Two fields in the same record type may occupy the 
same area in the record. Since WSU moves data to the 
output area in the same order that the data was defined 

on input specifications, fields that define the same 
location will overlay one another. When an output 

operation occurs for that record type, the record will 
have the value of the last field. 

For a master file, if the To entry exceeds the record 

length, WSU assumes that the To entry is the record 
length. For the transaction file, if the To entry exceeds 

the record length minus 13, WSU assumes that the To 
entry is the record length minus 13 (13 positions are 

reserved for the trailer). 

The From and To entries must be right-adjusted. The 
From entry must be less than or equal to the To entry. 

If the From or To entry is not numeric or is not 
right-adjusted, WSU assumes 1 for both entries. 

Maximum field lengths are as follows: 

• 15 for a zoned decimal numeric field. If the field is 
longer than 15 digits, WSU assumes 15. 

• 8 for a packed numeric field. If the field is longer 
than 8 digits, WSU assumes 8. 

• 4 for a binary field. If the field is longer than 4 bytes. 

WSU assumes 2. 

• 256 for an alphameric field. If the field is longer than 
256 characters, WSU assumes 256. 

Note: The field location entry (columns 44-51) is 
required for a field line on an I specification. 

. . flP,G l SR~clflpation 
142' Qpl~ni!ll44·i1 ffi~d L~ioi:ll 

Columns 44-47 (From) 

1 to n Starting position of the field. For a file, the 
maximum entry, n. is the length of the 
record. For the transaction file, fields can 

neither begin nor end in the last 13 bytes of 

the record. For local data area fields, n is 
256. For session-level fields, this entry is 

used by WSU only to determine the field 

length. 

Columns 48-51 (To) 

1 to n Ending position of the field. For a file, the 

maximum entry, n. is the length of the 
record. For the transaction file. fields· can 
neither begin nor end in the last 13 bytes of 

the record. For local data area fields. n is 

256. For session-level fields. this entry is 
used by WSU only to determine the field 

length. 

COLUMN 52 (DECIMAL POSITIONS) 

0-9 

Blank 

Other 

Number of positions to the right of the 
decimal point in the numeric field named in 

columns 53-58. Column 52 must contain an 
entry when the field named in columns 

53-58 is numeric. To define a numeric field 
with no decimal positions. column 52 must 
be 0. 

Fields that WSU edits or uses in arithmetic 

operations must be numeric. If the number 
of decimal positions exceeds the field length. 
WSU assumes that the number of decimal 

positions is the same as the field length. 

WSU cannot process numbers that have 
more than nine decimal places. 

Field named in columns 53-58 is an 
alphameric field. 

Assume 0. 

Note: Column 52 must not be blank for a packed or 

binary field. 



COLUMNS 53-58 (FIELD NAME) 

This entry specifies the name of a field. Field names 
can be duplicates of other field names in the program's 
data dictionary if the length and number of decimal 
positions match. 

A field name can be from 1 to 6 characters long and 
must be left-adjusted. The first character must be 
alphabetic. The remaining characters can be alphameric. 
Embedded blanks are not allowed. Reserved field 
names cannot be used. (Refer to Using Reserved Fields 

in Chapter 13 for a list of reserved field names.) 

Numeric fields have a maximum length of 15 characters. 
Alphameric fields have a maximum length of 256 
characters. Fields that WSU uses in arithmetic 
operations or fields that WSU edits or zero suppresses 
must be numeric. For such fields, column 52 must have 
a decimal position entry (0-9 or blank). 

Note: The field name is required in columns 53-58 for a 
field line on an I specification. 

COLUMNS 59-80 

Entries in columns 59-80 are not required. WSU 
ignores entries in columns 59-80. 

SAMPLE CODING OF THE F AND I 
SPECIFICATIONS 

Figure 3-7 shows an example of coding F and I 
specifications for a transaction file. 

This F specification defines a transaction file named 
TRANS that has a 525-byte record length (512 bytes 
plus 13 bytes for each trailer). WSU ignores the circled 
entries. 

Regardless of the F specification entries, WSU creates 
the transaction- file as a direct output file. In order to 
use the transaction file as described by an F 
specification for an indexed file, an RPG II program 
must change the file to an indexed file. 

These I specifications further define the transaction file. 
TRANS has two record types: type 01 and type 02. 

A type-01 record has all of the following characteristics: 

• Character C in position 80 

• The absence of the following characters in position 
91: 

& 
A through I 

• One of the following characters in position 92: 

c 
L 
T 
3 

• Character D in position 93 

Record type 01 has three fields: FIELD1 is alphameric 
and begins in position 20, FIELD2 is numeric with two 
decimal positions and begins in position 25, and FIELD3 
is packed decimal numeric with two decimal positions 
and begins in position 31. 

Record type 02 is identified by the character D in 
position 80. It has two fields: FIELD4 is an alphameric 
field that begins in position 20, and FIELD5 is a numeric 
field with two decimal positions that begins in position 
31. 

Figure 3-8 shows an example of coding F and I 
specifications for a direct master file. Figure 3-9 shows 
an example of these specifications for an indexed 
master file. 

RPG I Specification 
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Figure 4-1 shows the J specification coding form. Note 
the numbered columns along the bottom of the form_ 
You can turn the coding form around and use it for 

coding OCL or the command that runs your program. 

This chapter describes J specification entries. Chapter 

15 contains sample programs for which J specifications 

have been coded, and Appendix A provides a summary 
of entries on the J specification. 

COLUMNS 7-14 (EXECUTION PROGRAM NAME) 

This required entry is the name that is assigned to the 

WSU program and to the WSU generated procedure. 
The name must begin in column 7 with an alphabetic 

character, which can be followed by zero to seven 

alphanumeric characters. Commas, single quotes, 
blanks, question marks, slashes, hyphens, and periods 

are not allowed. 

Chapter 4. J Specification 

COLUMNS 15-22 (FORMAT MEMBER NAME) 

This required entry indicates the name of the load 
member in which as many as 32 display screen formats 

are stored during generation. The format member name 
must begin in column 15 with an alphabetic character, 
which can be followed by zero to seven alphanumeric 

characters. Commas, single quotes, blanks, question 
marks, slashes, hyphens, and periods are not allowed. 

The format member name must not be the same as the 

message member name in columns 23-30. Also, the 
format member name must not be the same as the 

WSU source program name when the format member 

and the source program are in the same library. 

J Specification 
Cqlumns 7-14 (~xec1.1tion Program Name) 4-1 
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COLUMNS 23-30 (MESSAGE MEMBER NAME) 

This entry indicates the name of your first-level 

message member that contains any messages you 

reference by MIC on a D specification or C spec1ficat1on. 

If spec1f1ed, the message member name must begin in 

column 23 with an alphabetic character, which can be 

followed by zero to seven alphanumeric characters. 

Commas, single quotes, blanks, question marks, slashes, 

hyphens, and periods are not allowed. The message 

member name cannot be the same as the format 

member name (columns 15-22). 

If columns 23-30 are blank, WSU assumes that 1f user 

messages are issued in your program, either you or the 

operator will modify the WSU generated procedure and 

specify the message member to use before calling the 

program. Refer to Modifying a WSU Generated 

Procedure in Chapter 13 for a description of how to 

change the user procedure. Refer to the System Support 

Reference Manual for an explanation of how to create a 

message member. 

COLUMNS 31-38 (LIBRARY NAME) 

This entry indicates: 

The name of the library that will contain output 

produced during WSU generation. This output 

consists of the WSU program, a generated procedure 
that calls the program, and display screen formats. 

• The name of the library that contains the program's 

user message member, if columns 23-30 of the J 
spec1f1cat1on contain a message member name. 

The library name must begin in column 31 with an 

alphabetic character, which can be followed by zero to 

seven alphanumeric characters. Commas, single quotes, 

blanks, question marks, slashes, and hyphens are not 
allowed. If columns 31-38 are blank, the system library 

(#LIBRARY) 1s used for generation output and WSU 

looks for the message member in the system library. 

COLUMNS 39-40 (MAXIMUM NUMBER OF WORK 
STATIONS) 

1 to n 

Other 

Maximum number of display stations that 

can use the WSU program concurrently. The 

maximum number of display stations that 

you can specify in two columns on the 

J specification is 99. If your program allows 

more than 99 display stations or if for other 

reasons you want to modify the maximum 

number of display stations, you can change 

the value of the MRTMAX parameter on the 

ATTR OCL statement in the generated WSU 

procedure. Refer to Modifying a WSU 

Generated Procedure in Chapter 13 for an 

explanation of how to change the procedure. 

Assume 01. 

Note: When more than the maximum number of 

operators try to use a program, extra operators are not 

able to sign on. These operators receive no indication 

that they cannot sign on; they must wait until one or 

more active sessions end before their session can begin, 

or they can cancel their request via the Inquiry display. 

COLUMNS 41-42 (REGION SIZE) 

8 to 32 

Other 

Amount of main storage (in 2 K-byte 

increments) in which the WSU program runs. 
The region size does not affect the minimum 

size of the program that WSU generates. 

The entry should be an even number from 8 

to 32, and must be right-adjusted. If you 

code an odd number, WSU uses the next 
higher even number as the region size. 

If the region size specified in columns 41 -42 

is less than the minimum region size in 

which the program can execute, the 

minimum region size is used. 

Assume the minimum region size in which 

the program can execute. 

Note: The minimum region size in which the program 

can execute is printed. Refer to How to Generate WSU 

Programs in Chapter 1 for an explanation of output 

printed during generation. You can modify the region 

size in the WSU generated procedure before calling the 

procedure. Refer to Modifying a WSU Generated 

Procedure and Determining the Optimum Region Size in 

Chapter 13 for further information. 

J Specification 
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COLUMN 43 (DATE/EDIT) 

M 

D 

y 

The format of the program dat.B 1s 
month (MM), day (DD), year (YY); 

and a Y edit code in column 25 of 

a D specification edits these dates 

as MM/DD/YY. 

This entry, along with a J edit 

code in column 25 of a D 
specification, edits a numeric 

output field as follows: 

1,234.56b (Format of a positive number) 

1,234.56- (Format of a negative number) 

0.00 (Format of a zero balance) 

The format of the program date is 

day (DD), month (MM), year (YY); and 

a Y edit code in column 25 of a D 
specification edits these dates 

as DD/MM/YY. 

This entry, along with a J edit code 

in column 25 of a D specification, 

edits a numeric output field as 

follows: 

1.234, 56 b (Format of a positive number) 

1.234,56- (Format of a negative number) 

0,00 (Format of a zero balance) 

The format of the program date is 

year (YY), month (MM), day (DD); and 

a Y edit code in column 25 of a D 

specification edits these dates as 

YY /MM/DD. 

This entry, along with a J edit code 

in column 25 of a D specification, 

edits a numeric output field as 

follows: 

1.234,56b (Format of a positive number) 

1.234,56- (Format of a negative number) 

0,00 (Format of a zero balance) 

Other Assume M. 

J Specification 
4-4 Column 43 (Date/Edit) 

Code numeric literals on C spec1f1cat1ons or D 

specifications according to the edit code you specify for 

this entry. 

Refer to Column 25 (Edit Code) in Chapter 8 for 

examples of editing fields. 

COLUMN 44 (IDEOGRAPHIC MODE) 

y 

N 

Other 

This WSU program can be run only from a 

disptay station that tS 1n 1deograph1c mode. 

A display station 1s placed in ideographic 

mode by specifying Y for the IGC session 

prompt on the sign on display. 

This WSU program cannot be run from a 

display station that 1s 1n ideographic 

mode. 

Assume N. 

COLUMNS 45-80 

These columns are reserved. WSU ignores entries in 
them. 
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The T specification defines characteristics of the 
transaction file (a direct file). If the T specification is not 
specified in the WSU source program, WSU assumes 
that the program does not use a transaction file. As 
shown in Figure 5-1, 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. 

This chapter describes entries that you can code on the 
T specification. Chapter 15 contains sample programs 
for which this specification has been coded. Appendix A 
provides a summary of entries on the T specification. 

COLUMNS 7-14 (FILE NAME) 

This required entry indicates the name of the transaction 
file. The file name must begin in column 7 with an 
alphabetic character, which can be followed by zero to 
seven alphanumeric characters. Commas, single quotes, 
blanks, question marks, slashes, hyphens, and periods 
are not allowed. The transaction file name cannot be 
the same as any of the master file names in this 
program. The transaction file name also appears in 
columns 7-14 of the F specification and I specifications 
for that file. 

Chapter 5. T Specification 

COLUMNS 15-22 (LIBRARY NAME) 

This entry indicates the name of the library that contains 
the F specification and I specifications for the 
transaction file. 

The library name must begin in column 15 with an 
alphabetic character, which can be followed by zero to 
seven alphanumeric characters. Commas, single quotes, 
blanks, questiom marks, slashes, and hyphens are not 
allowed. If columns 15-22 are blank, the system library 
is used. 

COLUMNS 23-30 (MEMBER NAME) 

This required entry indicates the name of the source 
member that contains the F specification and 
I specifications for the transaction file. The F 
specification and I specifications that describe the 
transaction file must not be in the source member that 
contains the WSU program. 

The member name must begin in column 23 with an 
alphabetic character followed by zero to seven 
alphameric characters. 

T Specification 
Columns 7-14 (File Name) 5-1 



COLUMNS 31-48 

These columns apply only to M specifications and are 
not valid on the T specification. If these columns 
contain entries, WSU ignores them and prints a warning 
message. 
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Figure 5·1. Coding Form for the T Specification 
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COLUMNS 49-50 (NOT-FOUND INDICATOR) 

01-89 Indicator that turns on when: 

• WSU cannot determine the record type of 
the record read from the transaction file. 

• WSU has tried to retrieve a record that is 
beyond the logical end of the transaction 
file chain for that work station. 

You can also code a not-found indicator in 
columns 54-55 of C specifications for the 
GETNH, GETNR, GETPH, and GETPR 
operations. If you code different not-found 
indicators on the T specification and 
C specification, the indicator on the 
C specification turns on for a not-found 
condition. This indicator remains on until you 
turn it off (via a SETOF operation). or until 
WSU turns it off (when the indicator, used 
as a resulting indicator in columns 54-59 of 
the C specification, reflects a not-true 
condition or when a valid record is read). 

COLUMNS 51-54 

This entry applies only to M specifications and is not 
valid on the T specification. If these columns contain 
entries. WSU ignores them and prints a warning 
message. 

COLUMNS 55-56 (HEADER RECORD IDENTIFYING 
INDICATOR) 

01-89 

Blank 

Record identifying indicator coded on the 
I specification for the header record in the 
transaction file. Code this indicator if the 
transaction file consists of header records 
followed by groups of detail records (for 
example, customer orders in an order-entry 
application). This entry allows operators to 
use the Page Backward Group and Page 
Forward Group command keys during review 
mode to page from one header record to the 
next, and allows the programmer to code 
GETNH and GETPH operations. 

Assume no grouping by header record and 
detail records. The Page Backward Group 
command key and Page Forward Group 
command key are not valid. If pressed, 
either key causes an error message to 
appear for the operator. Also, either of the 
GETPH or GETNH operations causes a 
terminal error to occur. 

Note: Refer to Chapter 14 for a description of how the 
Page Backward Group and Page Forward Group 
command keys work. Refer to Columns 28-32 
(Operation) in Chapter 9 for a description of the GETNH 
and GETPH operations. 

COLUMNS 57-60 (NUMBER OF RECORDS) 

1 to 9999 Number of records that operators can enter 
in the transaction file. WSU uses the 
number of records to allocate sufficient disk 
storage for the transaction file. The entry 
must be right-adjusted. 

Blank Allocate disk storage for 1000 records for 
the transaction file. 

Note: Disk space is allocated in blocks of 2560 
characters. For this reason, more space for records may 
be allocated than you requested. 

T Specification 
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COLUMNS 61-62 (ERROR INDICATOR) 

01-89 

Blank 

Other 

Indicator that turns on when either of the 
following conditions occurs: 

• An input/ output error occurs for a 
transaction file operation (GETNH, 
GETNR, GETPH, GETPR, or PUT) 

• A record-not-found condition occurs for 
the transaction file and an indicator has 

not been coded in columns 49-50 (Not 
Found Indicator) of the T specification 

A code for the error that occurred is placed 

in *ERROR, a WSU reserved field. (Refer to 
Chapter 13 for a description of *ERROR and 
its error codes.) If an error does not occur, 

this indicator is not set on. 

No error indicator is specified for the 
transaction file. 

WSU issues a warning message during 

program generation and assumes blank. 

T Specification 
5-4 Columns 61-62 (Error Indicator) 

COLUMN 63 

This entry applies only to an M specification and is not 
valid on the T spec1f1cation. If this column contains an 

entry, WSU ignores it and prints a warning message. 

COLUMN 64 

This entry applies only to an M specification and is not 

valid on th-e T specification. If this column contains an 

entry, WSU ignores it and prints a warning message. 

COLUMNS 65-80 

These columns are reserved. If they contain entries, 
WSU ignores them and prints a warning message. 
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An M specification provides information about a master 
file, session-level fields, or local-data-area fields. As 
many as 20 master files, one group of session-level 
fields, and one group of local-data-area fields can be 
used in a WSU program. Refer to Chapter 1 for 
descriptions of the preceding items. 

As shown in Figure 6-1, M specifications are on the 
same form as the T specification. The shaded columns 
indicate entries that you do not code on 
M specifications. 

This chapter describes entries that you can code on the 
M specification. Chapter 15 contains sample programs 
for which this specification has been coded. Appendix A 
provides a summary of entries on the M specification. 

Chapter 6. M Specification 

COLUMNS 7·14 (FILE NAME) 

This entry is the name of a master file, a group of 
session-level fields, or a local data area. 

The name must begin in column 7 with an alphabetic 
character, which can be followed by zero to seven 
alphanumeric characters. Commas, single quotes, 
blanks, question marks, slashes, hyphens, and periods 
are not allowed. 

The master file name cannot be the same as the 
transaction file name or another master file in this 
program. The master file name also appears in columns 
7-14 of the F specification and I specifications for that 
file. 

The name of session-level fields or the name of a local 
data area also is in columns 7-14 of an I specification in 
the program's data dictionary. 

M Specification 
Columns 7-14 (File Name) 6-1 
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Figure 6-1. Coding Form for the M Specification 

COLUMNS 15-22 (LIBRARY NAME) 

This entry indicates the name of the library that contains 

the source member named in columns 23-30. 

The library name must begin in column 15 with an 
alphabetic character, which can be followed by zero to 
seven alphanumeric characters. Commas, single quotes, 

blanks, question marks, slashes, and hyphens are not 
allowed. If columns 15-22 are blank, the system library 

is used. 

M Specification 
6-2 Columns 1 !5-22 (Library Name) 

Th"d Edn1on 

U~e '"'\ cod,,,g 1r1.,.,1 0'' ~ with WSU programs T~ 'cod ng 

1r-iee1 cou d conta1r f\·l-IOY'aP"•Ca• "''0'1 

l 
I 

Rt St rvec1 

COLUMNS 23-30 (MEMBER NAME) 

This entry indicates the name of the source member that 

contains: 

RPG F and I specifications that describe the master 

file named in columns 7-14. 

RPG I specifications that describe session level fields. 

RPG I specifications that describe local data area 

fields. 

These RPG specifications must not be in the same 

source member as the WSU program. 

The member name must begin in column 23 with an 

alphabetic character, followed by zero to seven 

alphanumeric characters. Commas, single quotes, 
blanks, question marks, slashes, hyphens, and periods 

are not allowed. 



COLUMNS 31-36, 37-42, 43-48 (CHAIN FIELD 
NAMES) 

These entries specify from one to three fields that, when 
placed end-to-end, correspond to the key field of the 
master file. An M specification requires at least one 
chain field name in columns 31-48. Each name must be 
left-adjusted. The chain fields must have been defined 
on I specifications or C specifications in the program. 

Direct files and files with packed keys can have only one 
chain field. If the master file is a direct file, the record 
key is the relative record number. 

For GET operations to a master file, WSU forms a 
single field by combining the chain field(s) (in the order 
coded on the M specification) and then uses the newly 
formed field to access records in the master file. For 
indexed files. the combined length of the chain fields 
must be the same as the length of the key field in the 
master file. 

Example: 

I specification defines: FIELDA and FIELDB 

C specification defines (in a result field): FIELDC 

M specification, columns 31-48: 
FIELDC FIELDB FIELDA 

When a GET is issued, assume the contents of these 
fields are: 

FIELDC: A124 

FIELDB: 123 

FIELDA: ABC 

The field that is formed to access the record is: 
A124123ABC 

COLUMNS 49-50 (NOT-FOUND INDICATOR) 

01-89 Indicator that turns on when WSU cannot 
determine the record type of the record read 
from the master file or when there is no 
record that has the specified key. This 
indicator remains on until you turn it off (via 
a SETOF operation). or WSU turns it off 
(when the indicator, used as a resulting 
indicator in columns 54-59 of the C 
specification, reflects a not-true condition or 
when a valid record is read). 

You can also code a not-found indicator in 
columns 54-55 of C specifications for a GET 
operation to a master file. If you code 
different not-found indicators for the same 
file on the M specification and C 
specification, the indicator on the C 
specification turns on for a not-found 
condition. 

COLUMNS 51-54 (MASTER TRACK INDEX) 

This entry indicates the number of bytes of main storage 
used to maintain a master track index. A 
master-track-index entry is valid only for an M 
specification that describes an indexed master file, and 
must be right adjusted. If columns 51 through 54 are 
blank, WSU does not use a master track index. Refer to 
Using a Master Track Index in Chapter 13, Additional 
Topics and Programming Considerations for information 
on how to use the master track index. 

COLUMNS 55-60 

These columns apply only to the T specification and are 
not valid on an M specification. If these columns 
contain entries, WSU ignores them and prints a warning 
message. 

M Specification 
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COLUMNS 61-62 (ERROR INDICATOR) 

01-89 

Blank 

Other 

Indicator that turns on when either of the 
following conditions occurs: 

• An input/ output error occurs for a master 
file operation (GET, PUT, or PUTN) 

• A record-not-found condition occurs for 
the master file and an indicator has not 
been coded in columns 49-50 (Not Found 
Indicator) of the M specification 

A code for the error that occurred is placed 
in *ERROR, a WSU reserved field. (Refer to 
Chapter 13 for a description of *ERROR and 
its error codes.) If an error does not occur, 
this indicator is not set on. 

No error indicator is specified for the master 
file. 

WSU issues a warning message during 
program generation and assumes blank. 

M Specification 
6-4 Columns 61-62 (Error Indicator) 

COLUMN 63 (TYPE) 

u 

F 

Blank 

Other 

This M specification specifies use of the 
local data area. Columns 7-14 of this 
M specification name the local data area and 
columns 23-30 name the source member 
that contains the RPG I specifications that 
describe the local data area. 

This M specification specifies use of fields 
by the WSU program rather than use of a 
master file or of the local data area. 
Columns 7-14 of this M specification name 
the group of fields and columns 23-30 name 
the source member that contains the RPG 
I specifications that describe the fields. 

This specification specifies use of a master 
file. Columns 7-14 of this M specification 
name the master file and columns 23-30 
name the source member that contain the 
RPG F specification and I specifications that 
describe the master file. 

WSU issues a terminal-error message and 
does not generate a program because of the 
error. 

Note: Figure 6-2 shows possible combinations of 
entries in columns 63 and 64. 



COLUMN 64 (LEVEL) 

s 

Blank 

Other 

If the entry in column 63 is U, indicates that 
the local-data-area fields named by this 
M specification are session level. 
If the entry in column 63 is F, indicates that 
the group of fields named by this 
M specification are session level. 
If the entry in column 63 is blank, WSU 
issues a terminal-error message and does 
not generate a program because of the error. 

If the entry in column 63 is U, indicates that 
the local-data-area fields named by this 
M specification are mode level. 
If the entry in column 63 is F, WSU issues a 
terminal-error message and does not 
generate a program because of the error. 
If the entry in column 63 is blank, indicates 
that the fields in the master file named by 
this M specification are mode-level fields. 

WSU issues a terminal-error message and 
does not generate a program because of the 
error. 

Note: Figure 6-2 shows possible combinations of 
entries in columns 63 and 64. 

Column 
63 

blank 

u 

F 

I blank 

Master file fields. 
These fields are mode·level. 

Local data area fields. 
These fields are mode·level. 

Invalid combination. 

Column 64 

WSU issues a terminal error message. 

s 

Invalid combination. 
WSU issues a terminal error message. 

Local data area fields. 
These fields are session-level. 

Session level fields. 

Figure 6-2. Possible Combinations of Columns 63 and 64 on an M Specification. 

COLUMNS 65-80 

These columns are reserved. If they contain entries, 
WSU ignores them and prints a warning message. 

M Specification 
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The S specification indicates attributes that apply to the 
entire display, whereas D specifications that follow an S 
specification provide detailed information about the data 
on the display. 

WSU supports both 960-character displays and 
1920-character displays. Unless noted otherwise, the 
information in this chapter applies to both display sizes. 

Figure 7-1 shows the S specification. It is on the same 
form as the D specification, since you code one S line 
and one or more D lines to describe a single display. 
WSU creates one display screen format from each set 
of S and D specifications. WSU allows 32 display 
screen formats. 

This chapter describes the entries that you can code on 
the S specification. Where this display occurs, the term 
refers to the display that you are currently describing on 
the S and D specifications. For examples of how to 
code an S specification, refer to Chapter 15, Sample 
WSU Programs. For a summary of the entries on the S 
specification, refer to Appendix A, Summary of 
Specification Entries. 

Chapter 7. S Specification 
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COLUMNS 7-14 (FORMAT NAME) 

Name of the display screen format that WSU creates 

from these S and D specifications. The format name 

must begin in column 7 with an alphabetic character, 

which must be followed by zero to seven alphameric 

characters. WSU does not allow duplicate format names 

within one source program. The format name, a 

required entry, is the name you can specify on a PUTS 

operation to cause the display to appear. Refer to 

Chapter 9, C Specification for an explanation of PUTS. 

COLUMNS 15-16 (FORMAT ID) 

Format ID Two alphameric characters, other than IJ, 

IW, EW, EJ, or ES, that are the format ID 

(for example, A 1, 01, or BB). Operators can 

select this display any time that WSU is 

ready for operator input by selecting the 

WSU menu via the WSU menu command 

key, and then entering the ID. Refer to WSU 
Menu in Chapter 14 for an explanation of 

how to select displays by ID. Two or more 

displays in one WSU program cannot have 

the same ID. 

IJ Display that occurs only when the first 

operator calls a WSU generated procedure. 

This display is optional, and you can specify 

only one per program. Operators cannot 

select this display from the WSU menu. 

IW Display that occurs once for each operator 

(including the first operator), when that 

operator calls a WSU generated procedure. 

This display is optional, and you can specify 

only one per program. Operators cannot 

select this display from the WSU menu. 

EW Display that occurs after each operator 

selects the end-of-work-session option on 

the WSU menu or when the program has set 

on the EW indicator and completed 

processing for the display. This display is 
optional, and you can specify only one per 

program. Operators cannot select this 

display from the WSU menu. 

EJ 

Blank 

Notes: 

Display that occurs only when the last 

operator selects the end-of-work-session 

option on the WSU menu or when the 

program has set on the EJ indicator and 

completed processing for the display. This 

display is optional, and you can specify only 

one per program. Operators cannot select 

this display from the WSU menu. 

Operators cannot select this display by 

entering a format ID on the WSU menu. 

1. Columns 41 (Start), 42 (End), 44 (Repeat), 46 
(Priority), 48-53 (Review Mode Record Identifying 

Indicators), and 54-59 (Insert Mode Record 

Identifying Indicators) must be blank if you code IJ, 

IW, EW, or EJ in columns 15-16. 
2. ES cannot be a format ID; however, you can code a 

PUTS operation in ES processing to show a display. 

Refer to Chapter 9, C Specification for an explanation 

of the PUTS operation. 
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COLUMNS 17-18 (START LINE NUMBER) 

1 ton 

v 

Other 

Number of the line at which this display 
begins. Any data on the display that is 
above the starting line can neither be 
modified by the operator nor transmitted to 
your program. Single-digit entries (1-9) 
must be right adjusted. 

For a 1920-character display, the maximum 
starting line number, n, is 24. For a 
960-character display, the maximum starting 
line number is 12. 

Line numbers that you code in columns 
19-20 of D specifications that follow this 
S specification are relative to this starting line 
number. For example, if the starting line 
number is 10 on the S specification and 2 on 
the D specification, the actual starting line 
number is 11 (10 + 2 - 1). 

Variable starting line number. The contents 
of the reserved field *SLNO at the time the 
display is shown become the starting line 
number. (Refer to Using Reserved Fields in 
Chapter 13 for a description of *SLNO.) This 
entry must be left-adjusted. 

For a MSG operation or IMSG operation, the 
contents of *SLNO at the time the display 
was initially shown become the starting line 
number. 

Assume 1. 

Note: WSU uses the bottom line of the display for 
displaying messages. 

COLUMNS 19-20 (NUMBER OF LINES TO CLEAR) 

0 ton Number of lines to clear (including and 
following the starting line specified in 
columns 17-18) before this display appears. 
For example, if the start line number is 6, 
and if 12 lines are cleared, lines 6 through 17 
are cleared before the format is displayed. 
Single-digit entries (0-9) must be 
right-adjusted. 

S SpQCification 
7.,.. Co!l!ITIFtl 1Mi !§tart Lina N1.1m.b~rl 

For a 1920-character display, the allowed 
maximum number, n, is 25 minus the starting 
line number of the display. 

For example, if the starting line number is 6, 
the maximum number of lines to clear in 
columns 19-20 is 19 (25 - 6). 

For a 960-character display, the allowed 
maximum number, n, is 13 minus the starting 
line number of the display or 24, which 
clears the entire display. 

If column 17 contains v (variable starting line 
number), the maximum number of lines to 
clear is 24 for a 1920-character display and 
12 for a 960-character display. 

Blank or Clear the entire display. 
24 

Other If a number greater than 24 is specified for a 
1920-character display or if a number 13 
through 23 is specified for a 960-character 
display, a terminal error occurs. If an invalid 
character is specified, the entire display is 
cleared. 

Note: In enter mode, WSU clears only the specified 
number of lines beginning at the display's starting line 
number. 

When the WSU menu appears, the entire display is 
cleared. The contents of *SLNO carry over from enter 
mode to review /insert mode. Upon return to enter 
mode, *SLNO will be restored to the value it had when. 
review mode began. 

Upon return to enter mode from review mode or insert 
mode, the display and data that were present when 
review mode was selected will appear. 

Upon return from the WSU menu where no function 
was selected from the menu, the display and data that 
were present when the WSU menu was selected will 
appear. 



COLUMN 21 (LOWERCASE) 

y 

N 

Other 

While operators press the Shift key, all 
alphabetic characters are entered in 
uppercase. Without the Shift key, the 
alphabetic characters are entered in 
lowercase. 

All alphabetic characters are entered in 
uppercase. 

Assume N. 

COLUMN 22 (RETURN INPUT) 

y 

N 

Other 

Return a// input fields to the program 
(including input fields in which data has not 
been keyed) when the operator presses 
Enter I Rec Adv, a user command key, or a 
WSU command key. 

An exception to this rule occurs when a// 
input fields are mandatory enter and the 
operator presses Enter I Rec Adv, a user 
command key, or a WSU command key 
before keying data into any of the input 
fields. In this exception situation, no input 
fields are returned to the program and the 
current field values are retained in the WSU 
program. The fields are not cleared. 

Either return no input fields or return all input 
fields. 

If the operator has not keyed data into any 
of the input fields before he presses 
Enter/Rec Adv, a user command key, or a 
WSU command key, none of the input fields 
are returned to the program and the current 
field values are retained in the WSU 
program. The fields are not cleared. In this 
situation, the operator bypasses 
mandatory-enter fields. 

If the operator has keyed data into one or 
more of the input fields before he presses 
Enter I Rec Adv, a user command key, or a 
WSU command key, all input fields are 
returned to the program whether data was 
entered into them or not. 

Assume N. 

Note: If you specify Y for the Return Input entry, the 
display should have input or output/input fields. 

COLUMNS 23-24 (RESET KEYBOARD) 

y 

N 

Other 

Allow processing for this display. 

Do not allow processing to be done for the 
display. Displays that have a reset-keyboard 
entry of N must be nonsequenced and their 
S and D specifications must follow the S and 
D specifications for all sequenced displays. 

Refer to the PUTS operation in Chapter 9, C 
Specification for an example of a display that 
does not allow processing. 

Assume Y. 

Note: The reset-keyboard entry must be Y if: 

• Positions 15-16, 21-22, or 41-59 are not blank 

• The display is in a sequence of displays 

• The display has associated processing 

• The display has input or output/input fields 

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 

Other 

The alarm sounds when this display appears, 
only if the specified indicator is on. 

Assume N. 

S Specification 
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COLUMN 27 (ENABLE FUNCTION KEYS) 

y 

N 

R 

Blank 

Other 

Enable (allow) the function keys specified in 
columns 64-79. If columns 64-79 contain 
no valid functions keys, the Roll+ (Roll Up) 
and Roll+ (Roll Down) keys are disabled. 

Disable the function keys specified in 
columns 64-79. If columns 64-79 contain 
no valid function keys, the Roll+ (Roll Up) 
and Roll+ (Roll Down) keys are enabled. 

Use the function key mask that was used for 
the previous display. 

Enable the Roll+ (Roll Up) and Roll+ (Roll 
Down) keys. 

Issue a warning message and assume blank. 

The function keys controlled by this entry and the 
numbers that identify them are: 

Function Key 

Roll+ (Roll Up) 
Roll+ (Roll Down) 

Number 

2 
3 

If an operator presses the Roll Up or Roll Down key 
when it is enabled, the requested function is done. 

If an operator presses the Roll Up or Roll Down key 
when it is disabled, the system issues a message to the 
operator that indicates the key is not allowed at that 
time. No function is done for the disabled key, and the 
program receives no notification that the key was 
pressed. 

Function keys other than Roll Up and Roll Down are 
disabled. When a disabled key is pressed, the program 
does not receive notification that the key was pressed. 
The system, however, either does the requested function 
or issues a message to the operator that says the key is 
not allowed at that time. 

Note: Refer to Columns 64-79 (Key Mask) in this 
chapter for an explanation of how to specify the key 
mask. 

S Specification 
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COLUMN 28 (ENABLE COMMAND KEYS) 

y 

N 

R 

Blank 

Other 

Enable (allow) the command keys specified 
in columns 64-79. If columns 64-79 contain 
no valid command keys, all command keys 
are disabled. 

Disable the command keys specified in 
columns 64-79. If columns 64-79 contain 
no valid command keys, all command keys 
are enabled. 

Use the command key mask that was used 
for the previous display. 

Enable all command keys. 

Issue a warning message and assume blank. 

Note: Refer to Columns 64-79 (Key Mask) in this 
chapter for an explanation of how to specify the key 
mask. 

The command keys controlled by this entry, and the 
alphabetic characters that identify them are: 

Command Key Alphabetic Character 

1-14 
15-24 

A-N 
P-Y 

When an operator presses an enabled command key, 
the WSU program either does the function (for example, 
displays the WSU menu) or sets on the indicator that 
corresponds to the command key. When an operator 
presses a disabled command key, the system issues a 
message to the operator that indicates the key is not 
allowed at that time. No function is done for the 
disabled key and the program receives no notification 
that the key was pressed. 



COLUMNS 29-30 (BLINK CURSOR) 

y The cursor blinks when this display appears. 

N The cursor does not blink when this display 
appears. 

01-89 

Other 

The cursor blinks when this display appears 
only if the specified indicator is on. 

Assume N. 

COLUMNS 31-32 (ERASE INPUT FIELDS) 

These columns should be blank. If they are not blank, 
WSU prints a warning message and then continues as 
though they were blank. 

COLUMNS 33-34 (OVERRIDE FIELDS) 

These columns should be blank. If they are not blank, 
WSU prints a warning message and then continues as 
though they were blank. 

COLUMNS 35-36 (SUPPRESS INPUT) 

These columns should be blank. If they are not blank, 
WSU prints a warning message and then continues as 
though they were blank. 

COLUMNS 37-40 (RESERVED) 

Columns 37-40 should be blank. WSU ignores these 
columns. 

COLUMNS 41-44 (ENTER-MODE SEQUENCE) 

This entry consists of four subentries: 

• Column 41 (Start) 

1 • Column 42 (End) 

• Column 43 (Entry Required) 

• Column 44 (Repeat) 

Note: When in review or insert mode, WSU ignores 
these entries. 

Column 41 (Start) 

y 

N 

Other 

Notes: 

This display is the first in a primary sequence 
or secondary sequence of displays. 

This display is not the first in a primary 
sequence or secondary sequence of displays. 

Assume Y if this display is the first display 
(other than IJ or IW) in the program. 

Assume N if this display is not the first 
display (other than IJ) in the program. 

1. This column must be blank if columns 15-16 contain 
IJ, IW, EW, or EJ, or if the reset keyboard entry 
(columns 23-24) is N. 

2. A start display can also be an end display. 

Column 42 (End) 

y 

N 

Other 

Notes: 

This display is the last in a primary sequence 
or secondary sequence of displays. 

This display is not the last in a primary 
sequence or secondary sequence of displays. 

Assume N. 

1. This column must be blank if columns 15-16 contain 
IJ, IW, EW, or EJ, or if the reset keyboard entry 
(columns 23-24) is N. 

2. A start display can also be an end display. 
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y 
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y 

blank 

y 

blank 

y 

blank-

Figure 7·2. Entries in Columns 41-42 for Sequenced and Nonsequanced Displays 
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Using Columns 41-42 to Specify a Sequence of 
Displays 

A sequence of displays consists of one or more displays 
for which you code the first, middle, and last displays in 
the order that they should appear during an enter mode 
sequence cycle. The first display in a sequence must 
have Yin column 41 (Start) of its S specification; the 
last display in a sequence must have Y in column 42 
(End); and middle displays must have NN or blanks in 
columns 41-42. 

You can code YY in columns 41-42, which specifies a 
sequence of only one display. IJ, IW, EW, and EJ 
displays cannot be sequenced. Figure 7-2 shows the 
entries in columns 41-42 on the S specifications for 
sequenced and nonsequenced displays. 

You should have an end display for each start display in 
a sequence. If the first display that follows the IJ and 
IW displays is not a start display, WSU assumes that 
this display is the start of the primary sequence. 

If you code two start displays without an end display 
between them, WSU ignores the Start entry for the 
second display. 

If you code two end displays without a start display 
between them, WSU ignores the second end display 
and treats the displays that follow the first end display 
as nonsequenced displays. 

If you code neither a start display nor an end display in 
your program, WSU assumes that the first display that 
follows the IJ and IW displays is the start of a primary 
sequence and that the last display that precedes the EW 
and EJ displays is the end of the primary sequence. 

If you code a start display but do not code an end 
display, WSU assumes that the last display in the 
program (other than the EW and EJ displays) is an end 
display. 

Column 43 (Entry Required) 

y 

N 

Other 

During an enter mode sequence cycle, 
operators must press the Enter I Rec Adv key 
or a user command key for this display. 
Operators cannot use the Bypass Display 
command key nor select another display by 
ID from the WSU menu to skip this display 
without causing a sequence error. 

Operators can use the Bypass Display 
command key or select another display by ID 
from the WSU menu to skip this display. 

Assume N. 

Column 44 (Repeat) 

y 

N 

Repeat this display during an enter mode 
sequence cycle and accept input until: 

• An operator presses the Bypass Display 
command key. 

• An operator presses the WSU Menu 
command key and selects a display by 
keying a format ID. 

• A PUTS operation causes another display 
to appear. 

You can repeat any display: a display in a 
primary sequence, a display in a secondary 
sequence, or a nonsequenced display. 

Do not repeat this display. 

Other Assume N. 

Note: Column 44 must be blank for an IJ, IW, EW, and 
EJ display. 

COLUMN 45 (RESERVED) 

Column 45 should be blank. WSU ignores this column. 
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COLUMN 46 (PRIORITY) 

0 to 3 

Other 

Relative expected frequency of this display. 
3 indicates a display that you expect to use 
most frequently; 2 or 1 indicates a display 
that you expect to use less frequently, and 0 
indicates a display that you expect to use 
least frequently. 

Assume 0. 

COLUMN 47 (PREPROCESS) 

Y WSU b~gins by executing the C 
soecifications for this display rather than 
showing the display. A preprocessed display 
must have associated C specifications. 

As the following shows, a PUTS to a 
preprocessed display from another display 
causes the processing to begin. 

Preprocessed 

A PUTS or MSG operation within the 
preprocessed display causes the display to 
appear 9. An IMSG operation does not 
cause the display to appear; each operation 
only adds a message to the bottom line of 
the current display. 

If an operator selects a preprocessed display 
via the WSU menu, or if a preprocessed 
display is selected by WSU for review mode 
or insert mode, C specification processing 
begins and a PUTS operation is required to 
show the display. 

Figure 7-3 shows the logic of a display with 
preprocessing. Refer to the explanation of 
the PUTS operation Chapter 9, C 
Specification for examples of a preprocessed 
display. 

N Do not preprocess this display. 

Other Assume N. 
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COLUMNS 48-49, 50-51, 52-53 (REVIEW MODE 
RECORD IDENTIFYING INDICATORS) 

01-89 

blank 

Type of record in the transaction file that 
operators can review with this display. This 
entry should match the record identifying 
indicator on the I specification of the type of 
record to review. 

You can specify as many as three types of 
records than can be reviewed with this 
display. If you leave columns 48-53 blank, 
operators cannot use this display to review 
records. 

Refer to Chapter 12, Review, Insert, and 
Delete Modes, for an explanation of review 
mode. 

If columns 48-53 are blank, operators cannot 
select this display in review mode. This 
display can, however, be shown in review 
mode via a PUTS operation. 

COLUMNS 54-55, 56-57, 58-59 (INSERT MODE 
RECORD IDENTIFYING INDICATORS) 

01-89 

blank 

Type of record in the transaction file after 
which operators can use this display to insert 
a record. This entry should match the record 
identifying indicator on the I specification for 
that type of record. 

These insert mode indicators must also be 
used as review mode indicators (columns 
48-53) in the program. 

You can specify as many as three types of 
records on one 5 specification. If you leave 
columns 54-59 blank, operators cannot use 
this display to insert records. 

Refer to Chapter 12, Review, Insert, and 
Delete Modes, for an explanation of insert 
mode. 

If columns 54-59 are blank, operators cannot 
select this display in insert mode. This 
display can, however, be shown in insert 
mode via a PUTS operation. 

S Specification 

COLUMNS 60-63 (RESERVED) 

Columns 60-63 should be blank. WSU ignores these 
columns. 
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COLUMNS 64-79 (KEV MASK) 

Key mask Identifies the command and function keys 
that are enabled or disabled when this 
display appears. The mask is a string of one 
to 16 letters and numbers from the following 
list: 

Mask ID 

A 
B 
c 
D 
E 

F 

G 
H 
I 
J 
K 
L 
M 

N 
p 

Q 
R 
s 
T 
u 
v 
w 
x 
y 

Mask ID 

2 
3 

Command Key 
Symbol 

WSU Menu command key 
2 Bypass Display command key 
3 Resume Entry command key 
4 Insert Mode command key 
5 Page Backward Group 

command key 
6 Page Forward Group 

command key 
7 User command key 7 
8 User command key 8 
9 User command key 9 
0 User command key 10 

User command key 11 
User command key 12 
Accept Sequence Error 
command key 

@ Delete command key 

# Resume Review command key 
$ User command key 16 
% User command key 17 

User command key 18 
& User command key 19 

* User, command key 20 
User command key 21 
User command key 22 
User command key 23 

+ User command key 24 
Function 
Key 
Roll+ Page Forward record key 
Roll+ Page Backward record key 

In this list, A-F and M-P correspond to WSU command 
keys; G-L and 0-Y correspond to user command keys 
(KG-KL and KO- KY); and 2-3 correspond to the Roll 
Up and Roll Down function keys respectively. The mask 
must be left-adjusted and must not have embedded 
blanks. The letters and numbers in the mask can be in 
any order; however, duplicate entries cause a warning 
message to be printed. 

Column 27 (Enable Function Keys) specifies whether the 
function keys in the mask are enabled or disabled when 
this display appears. Column 28 (Enable Command 
Keys) specifies whether the command keys in the mask 
are enabled or disabled when this display appears. 

If you code a digit in the mask, column 27 must not be 
blank or R. If you code a letter in the mask, column 28 
must not be blank or R. If columns 27 and 28 are both 
blank, columns 64-79 are ignored. 

If the mask contains embedded blanks, a warning 
message is issued and WSU ignores all entries that 
follow the first blank. 

If any WSU command Keys (A-F and M-P) or the Roll+ 
(Roll Up) and Roll+ (Roll Down) function keys are 
disabled or not enabled, WSU issues a warning 
message. If any of these keys are disabled, problems 
may occur during program operation. For example, if 
you disable the WSU Menu command key, an operator 
could not use that key to display the WSU menu. 
Therefore, he could not end his session and the WSU 
program would have to end the session by setting on 
the EW or EJ indicator. 

COLUMN 80 (RESERVED) 

Column 80 should be blank. WSU ignores this column. 

S Specification 
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SR 

The D specification indicates the position and attributes 
of data on a display. Figure 8-1 shows the D 
specification. It is on the same form as the S 
specification, since you code one S line and one or more 
D lines to describe one display. During generation, 
WSU creates one display screen format from each set 
of S and D specifications. WSU allows 32 displays per 
program. You must code at least one D line after each 
S line. 

Each D line can define a variable data field (an input 
field, output field, or an output/input field), a constant 
(prompt or constant field value), or both. The following 
describes these items. 

Chapter 8. D Specification 
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INPUT FIELDS 

Input fields are fields in which operators can key data. 
The contents of all input fields are returned to the WSU 
program when an operator enters the display. (Enters 
the display refers to the operator pressing the Enter /Rec 
Adv key or an enabled user command key, or exiting a 
field for which auto-record-advance has been specified.) 
Figure 8-2 shows the D specification entries for an 
input field. 

PRESS REC ADV TO CONTINUE 

INVENTORY RECEIPTS 

TRANSACTION QUANTITY 

ITEM NUMBER 

p. O. /MEMO REFERENCE 

!Jiii 

11111~ 
1111111111 \ 

Input 
Fields 

Input fields may be initially blank if the line that they 
appear on has been cleared when the display appears. 
(The S specification indicates the number of lines to 
clear.) 

CMO KEY 1 TO END SESSION 

You must ensure that the areas on a display screen 
used for input fields contain valid data, either blanks or 
displayed characters, and do not contain invalid 
characters such as control characters from a previous 
display. 

Sequence 
Number 

Field 

Name 

~ Starting 
location 
~ > ;;g 

~ ~J,.., w ~ ~ 
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Figure 8-2. D Specification Entries for an Input Field 

D Specification 
Input Fields 8-3 



• A maximum of 256 fields are allowed in a display. Of 
those fields, the maximum number of input fields is 
127. However, if you do not specify input fields in 
ascending screen sequence order, or if you have 
operator ID fields, if you specify modulus 10 or 
modulus 11 self-check fields, or if fields can contain 
ideographic characters, the maximum number of input 
fields is less. Use the following equation to 
determine the maximum number of input fields: 

Number 
of modulus 

Maximum 
number of 
input fields 

255 - R 
10and 
modulus 11 
fields (Tor E 
in column 30) 

2 

Number 
of secure 
operator 
ID fields 

where R is equal to zero if no input fields are out of 
order. If one or more fields are out of sequence, R is 
equal to the number of out-of-sequence fields plus 
one. 

For example, if 20 fields are specified out of sequence and 1 O modulus 1 O and 
modulus 11 fields are specified, the maximum number of input fields is 
255 • 21 - 10 = 112 input fields. 

2 

Refer to Column 30 (Self Check) in this chapter and 
Using Self Check Fields in Chapter 13 for further 
information about self check fields. 

8-4 D Specification 
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OUTPUT FIELDS 

Output fields are fields that have their contents 
displayed and are fields that operators cannot modify. 
The contents of these fields are not returned to the 
WSU program when an operator enters the display. 
Figure 8-3 shows the D specification entries for an 
output field. 

INVENTORY RECEIPTS 

TRANSACTION QUANTITY 1*'°'1¥J 
ITEM NUMBER I~ 

P • O. /MEMO REFERENCE ~IJ!o171sl.J 11 

EM DESCRIPTION STAIN ENAMEL WH~ 
PLEASE VERIFY ENTRY AND ACCEPT, RETRY, OR CANCEL 

PRESS REC ADV TO ACCEPT, CMl) KEY 1 TO RETRY 
CMO KEY 11 TO CANCEL 

Output 
Field 

Sequence 
Number 

1 2 3 4 

Starting D 
Field Location > 
Name g 8 

Field t j r:'~I; ~ f _ g 
I 8. - ~ -o Length ~ "!! O 11 !l. 8. ~ ~ tf iE J 
~Y"" wsu :5~ £ s a. ~I~~~~~~ .g 
~"'Field Name ..J ~; ~ ~ a ~ l ~ ~ ~ ~ i ~ 

5~7~I1:11314151617181920:1122 25262728293031323 

0 
0 

0 

0 

0 • Olli liblnlaJ 
D 

0 

D 

0 

0 

Figure 8-3. D Specification Entries for an Output Field 

Reserved I kl 
I~ 

Constant Data 

I . , , ... , .. 10 " ,, ,, ...... ,, 18 19 20,,,,, 

~~~~~~~~~~~~~~~~~~~~ronnn~IB~n~~oo 
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OUTPUT/INPUT FIELDS 

Output/input fields have their contents displayed and 
can be modified by an operator. The contents of 
output/input fields are returned to the WSU program 
when an operator enters the display. Figure 8-4 shows 
the D specifcation entries for an output/input field. 

' Starting I\ 
~ - ·i~ 

Name .9 ~ > w ~ ~ 
Sequence Field ·~ - ::>~ = E R ~ ~ > S. ~ Reserved 1111 

.. ~ r 111-i 1;1 u: w ~ I~ u: 'E :E ·;;; ~ c. I~ 

Field 
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Figure 8-4. D Specification Entries for an Output/Input Field 
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CONSTANT DATA 

Constant data includes prompts and constant values for 
fields. 

Prompts 

Prompts are words on a display that can: 

• Provide headings for a display 

• Provide descriptive names for fields 

• Provide operator instruction------------1 

Prompts can be specified in quotes on the D 
specification or stored in your message member and 
referenced on the D specification by a 4-digit number. 
Also, field names from a program's data dictionary can 
be used as prompts. Refer to Column 56 (Constant 
Type) and Columns 57-79 (Constant Data) in this 
chapter for further information on coding prompts. 

Constant Values 

Constant values are initial values for input fields that can 
be specified on the D specification. For example, a 
weekly-hours-worked field might be initialized to 40. 
The constant value is returned to the WSU program 
when the display is entered. Refer to Column 56 
(Constant Type) and Columns 57-79 (Constant Data) in 
this chapter for further information on coding constant 
values. 

GUIDELINES FOR PLANNING A DISPLAY 

One of two methods can be used to plan displays and 
create S and D specifications for them. One method is 
to use the System/34 Screen Design Aid (SDA); the 
other method is to use the display layout sheets shown 
in Figure 8-5 for drawing displays before coding them 
on S and D specifications. 

Using SDA may be faster and more accurate than using 
the display layout sheets, since S and D specifications 
do not have to be coded and entered; but SDA must be 
run on a System/34. 

Refer to the SDA Reference Manual for an explanation of 
how to use SDA for WSU. In the following explanation 
of how to plan a display, • through e reference the 
sample display layout sheet in Figure 8-6. 

INVENTORY RECEIPTS 

TRANSACTION QUANTITY u 111 

ITEM NUllBER 11111111 

P.0./MEMO REFERENCE LJ 11\\1111 

PRESS REC ADV TO CONTINUE 
CMD KEY 1 TO END SESSION 

D Specification 
Constant Data 8·7 



WSU supports both 960-character displays and 
1920-character displays. The following guidelines apply 
to both display sizes unless noted otherwise: 

• For a 1920-character display, data can be coded on 
lines one through twenty-four O· For a 
960-character display, data can be coded on lines 
one through twelve 9. 

• The first position on line one is reserved 9. Do not 
place data in this position. 

• The number of lines to clear (columns 19-20 of the 
S specification) must be 24 or less for a 
1920-character display. This entry must be 12 or 
less (or 24) for a 960-character display. 

• Leave at least one blank between data on the 
display 9. If data ends in the last position of a line, 
the first position of the line that follows must be 
blank. If data begins in the first position of a line, the 
last position of the preceding line must be blank. 

• You can code a prompt and a field on one D 
specification line. The starting location that you 
specify indicates the starting position of the prompt. 
WSU puts one blank between the end of the prompt 
and the beginning of the field. The prompt can be a 
field name. Regardless of the length of the field 
name, WSU reserves six positions on the display for 
it. 

• For prompts issued from your message member, 
allow enough positions for the actual length of the 
prompt, unless the actual length is less than six 
positions. In that case, allow six positions for the 
prompt. 

• One display can contain a total of 256 fields. 

• For signed numeric data, allow an extra position for 
the sign. The sign occupies one position on the 
display, following the last digit in the data. Numeric 
fields default to signed numeric fields when they 
appear on a display. 

8-8 D Specification 

• For edited data; a comma, decimal point, sign, ·and 
slash each occupy one position on the display. Refer 
to Column 25 (Edit Code) in this chapter for a 
description of edited data. 

• Column separators ( I ) do not occupy positions on 
the display 9. 

• Data appears on the line and horizontal position that 
you specify. The order that you describe data on 
D specifications does not affect the order of data on 
the display. 

• A field that is longer tha_n one display line can occupy 
more than one display line. Also, a field that is longer 
than the space remaining on a given display line can 
continue onto another display line. However, a field 
must not extend beyond the bottom line of a display 
screen. 

• When a display appears, the cursor is at the first 
(uppermost and leftmost) unprotected field on the 
display, 0 or at the field you specify in columns 
32-33 (Position Cursor) on a D specificatioti. 

• Data can be placed on the bottom line of the 
display 9. However, messages shown by the MSG 
or IMSG operation will overlay the data. 

• Operators can press Field Advance, Field Exit, Field+, 
or Field-, to enter or skip a field, and Enter or a user 
command key to enter a display. 

• Operators can press the Print key to print the current 
display. 

• As operators enter data, the cursor moves from left 
to right across a line and then down to the leftmost 
position of the next lower line. The cursor skips 
protected fields, output fields, and prompts. 

• The cursor can move from the last field to the first 
field (wraps around). 

• When operators enter a display, all input fields and 
output/input fields on the dtsplay are entered unless 
the Return Input entry is N and data was not entered 
on the display. 

This chapter explains the entries that you can code on D 
specifications. Refer to Chapter 15 for examples of 
coded D specifications. Appendix A provides a summary 
of the entries that you can code on D specifications. 
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Display Screen Layout Sheet 
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Figure 8-6. Sample Display Layout Sheet 
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COLUMNS 7-12 (FIELD NAME) 

Name 

Blank 

Notes: 

Name of an input field, output field, or 
output/input field. The name must begin in 
column 7 with an alphabetic character or an 
&, and can be followed by zero to five 
alphameric characters. Embedded blanks are 
not allowed. This entry can be a field name 
from an I specification; a result field name 
on a C specification; or UDATE, UYEAR, 
UDAY, or UMONTH. 

This D specification line defines only 
constant data. 

1. If the field name begins with an &, the character 
following the & must be alphabetic. 

2. You can code the same field name on more than one 
D specification line; however, you cannot overlap. 
data on the display. Refer to the description of 
columns 21-22 (Horizontal Position) in this chapter 
for a description of overlapping data. 

3. A field name that begins with * should not be coded 
on the D specification. WSU assumes that the line 
contains a comment. 

COLUMNS 13-14 (RESERVED) 

Columns 13-14 must be blank. 

COLUMNS 15-18 (FIELD LENGTH) 

Columns 15-18 must be blank. WSU provides the field 
length for you. 

COLUMNS 19-22 (STARTING LOCATION) 

The starting location consists of a line number in 
columns 19-20 and a horizontal position in columns 
21-22. 

Columns 19-20 (Line Number) 

1 ton Line number, in relation to the starting line of 
the display, on which the data begins. WSU 
calculates the actual line number for the data 
by adding the display's starting line number 
to this line number minus one. 

The maximum entry, n, is: 

• 25 minus the display's starting line 
number (for a 1920-character display) 

• 13 minus the display's starting line 
number (for a 960-character display) 

During program execution, when a display 
that has a variable starting line number is 
shown, the sum of *SLNO and the number 
of the last line used for that display cannot 
exceed 24 for a 1920-character display 
screen or 12 for a 960-character display. A 
terminal error appears if this situation occurs. 

If the ideographic version of WSU is being 
used and if ideographic fields or output data 
are defined for this format, the line number 
cannot be greater than 12. 

WSU issues a warning message during 
program generation if data is coded on an 
uncleared portion of the display. 

If the line number is 1, the horizontal 
position cannot be 1. 

A line number is a required entry. 
Single-digit entries must be right-adjusted. 

D Specification 
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Columns 21-22 (Horizontal Position) 

1-80 Position of the data within a line. If this D 
specification line specifies a prompt and a 
field, this entry specifies the beginning 
position of the prompt. One blank separates 
the last position of the prompt and the first 
position of the field. Single-digit entries 
must be right-adjusted. 

Notes: 
1. You cannot use position 01 of line 01. 
2. Data cannot overlap (occupy the same position) on 

the display. You must not code the same line number 
and horizontal position for two or more fields or 
prompts, or a line number and horizontal position that 
is within another field or prompt. 

3. At least one blank must separate fields or a field and 
prompt. 

4. The horizontal position must be an even number if 
ideographic data can be entered in the field and if the 
data can overflow from the end of a line to the 
beginning of the next line. 

COLUMNS 23-24 (OUTPUT DATA) 

Y Display data from the field named in 
columns 7-12. 

N Do not display data from the field named in 
columns 7-12. 

01-89 

Other 

Display data from the field named in 
columns 7-12 only if the specified indicator 
is on. If the D specification indicates a 
prompt in positions 57-79 for the field 
named in positions 7-12, the prompt is 
displayed whether the indicator is on or off. 

Assume N. 

Note: This entry applies only to a field named in 
columns 7-12. Therefore, this entry should be blank or 
N if column 56 is M, C, or D. 

D Specification 
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COLUMN 25 (EDIT CODE) 

J 

y 

z 

Other 

Insert commas, decimal points, and a minus 
sign (for a negative field) in the numeric 
output field. Figure 8-7 shows how you can 
use this entry with the Date/Edit entry in 
column 43 of the J specification. 

Omit leading zeros of a numeric output field 
and insert slashes (/) for each pair of digits 
from left to right \If cofumn 43 of the J 
specification is M or D) or from right to left 
(if column 43 of the J specification is Y). 

This entry applies to numeric output fields 
that are three to fifteen digits long. Figure 
8-8 shows how this entry and the Date Edit 
entry in column 43 can be used to edit fields 
that are from three to six digits long. For 
fields that are seven to fifteen digits long, 
WSU edits the lower order six digits and 
truncates the remaining digits. For example, 
the unedited field 09111479 would be edited 
as 11 /14/79 if column 25 contained Y. 

Suppress leading zeros from the numeric 
output field. An all-zero field is displayed 
with all blanks. 

Do not edit the output field. 

Note: Edit codes are valid only for numeric output fields. 
An edited output field cannot be an input field. Column 
26 (Input Allowed) must not be Y. 

COLUMN 26 (INPUT ALLOWED) 

y 

N 

Other 

The field named in columns 7-12 is an input 
field. 

This D specification line does not describe an 
input field. Columns 27-38 must be blank. 

Assume N. 



COLUMN 27 (DATA TYPE) 

A Operators can enter only alphabetic data in 
the input field. 

B 

E 

F 

K 

N 

s 

Operators can enter only alphameric data in 
the input field. 

Operators can enter alphanumeric (A/NI and 
Katakana characters or ideographic 
characters, but not both. The field is initially 
filled with zeros. The E entry is valid only if 
column 44 of the J specification contains Y. 

Operators can enter alphanumeric (A/NI and 
Katakana characters or ideographic 
characters, but not both. The field is initially 
filled with ideographic nulls (shift-out, 
followed by zeros, followed by shift-in). The 
F entry is valid only if column 44 of the J 
specification contains Y. 

Operators can enter Katakana characters in 
this input field. 

Operators can enter numbers 0 through 9, 
plus and minus signs, commas, periods, and 
blanks in this input field. 

An operator can enter numbers 0 through 9. 
He must press a field exit key after entering 
the field, regardless of the entry in column 
35 (Controlled Field Exit). 

When you design your displays, allow one 
extra position for each signed numeric field. 
For example, a 4-digit field occupies five 
positions on the display. An operator cannot 
enter data into the fifth position; that 
position indicates the sign when the field is 
displayed. 

Field+ or Field Exit enters a field with a plus 
sign in the zone portion of the rightmost 
digit; Field- enters a field with a minus sign 
in the zone portion of the rightmost digit. 
Operators, therefore, do not key the sign, 
and the sign does not occupy an extra 
position in the field. When a field exit key is 
pressed, the data is right-adjusted and 
unused positions appear as blanks, and 
transmit as zeros regardless of the entry in 
column 31 (Adjust/Fill). 

S (Continued) 

x 

Other 

If you display a negative signed numeric field 
with a J edit code, a minus sign occupies a 
separate position on the display at the end 
of the number: (for example 123-). 

If you display this field without a J edit code, 
the rightmost digit contains the sign. (For 
example, 5- is displayed as the character N. 
The zone portion contains the minus sign 
and the digit contains 5.) 

If you display a positive signed numeric field 
with a J edit code, a blank follows the 
rightmost digit. If you display this field 
without a J edit code, the last digit is not 
followed by a blank. 

Operators can enter only ideographic data in 
the field. The X entry is valid only if column 
44 of the J specification contains Y. 

Assume B for an alphameric field. Assume S 
for a numeric field (you must allow for an 
extra position for a sign on the display). 

This data-type entry overrides the data type specified 
on the C specification or the I specification, if the data 
types are not the same. If you specify constant data in 
columns 57-79, ensure that data is the type you specify 
in the data-type entry. 

When processing numeric fields, your program might 
produce unpredictable results for fields that have data 
types other than S. These data types can allow 
nonnumeric input such as blanks, commas, and periods. 
Your program is responsible for checking that only 
numeric data is entered into those numeric fields. 

D Specification 
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Date/Edit Entry 3-Digit Negative Field 
(Column 43 No Decimal Positions 
J Specification) Unedited Edited 

M 12 N 125-

D 12N 125-

y 12 N 125-

Notes: 

5-Digit Field 
2 Decimal Positions 
Unedited Edited 

12345 123.45 

12345 123.45 

12345 123,45 

7-Digit Negative Field 
2 Decimal Positions 
Unedited Edited 

123404N 12,345.45-

123454N 12.345.45-

123454N 12.345,45-

1. Edited refers to an edit code of J in column 25 of the D specification. Unedited refers to a blank edit 
code. 

2. If a field is an output/input field and its data type is S, an unedited negative value appears with the 
minus sign as shown in the edited examples. 

Figure 8-7. Examples of a J Edit Code Used to Edit Numeric Output Fields 

Date/Edit Entry 
(Column 43 3-Digit Field 4-0igit Field 5-Digit Field 
J Specification) Unedited Edited Unedited Edited Unedited Edited 

M 119 11/9 1179 11/79 11149 11/14/9 

D 119 11/9 1179 11/79 14119 14/11/9 

y 911 9/11 7911 79/11 91114 9/11/14 

6-Digit Field 
Unedited Edited 

111479 11/14/79 

141179 14/11/79 

791114 79/11 /14 

Note: Edited refers to an edit code of U in column 25 of the D specification. Unedited refers to a blank edit code. 

Figure 8-8. Example of a Y Edit Code Used to Edit Numeric Output Fields 

8-14 D Specification 



COLUMN 28 (MANDATORY FILL) 

y 

N 

Operators must enter all or none of the input 
field. 

Operators can enter all, part, or none of the 
input field. 

Other Assume N. 

COLUMN 29 (MANDATORY ENTRY) 

y 

N 

Operators must enter at least one character 
or blank in the input field. 

Operators can bypass the input field. 

Other Assume N. 

Notes: 
1. This entry applies during enter, review, and insert 

modes. 
2. A mandatory-enter field that is blank when a display 

is entered causes a keyboard error to appear. The 
operator must press the Error Reset key and then 
press the Field Backspace key to return the cursor to 
the beginning of the mandatory-enter field. 
An operator can bypass a mandatory-enter field if: 
• All input fields on the display are mandatory-enter 

fields, the Return Input entry on the S specification 
is Y, and the operator does not enter data in any 
of the input fields. 

• The Return Input entry on the S specification is N 
and the operator does not enter data in any of the 
input fields. 

Refer to Column 22 (Return Input) in Chapter 7 for a 
description of how mandatory-enter fields affect the 
returned input. 

COLUMN 30 (SELF CHECK) 

T 

E 

Other 

The input field is a modulus 10 self-check 
field. 

The input field is a modulus 11 self-check 
field. 

The input field is not a self-check field. 

When a check digit error occurs, a four-digit message 
number flashes on line 24. When the operator presses 
Error Reset, the cursor returns to the start of the field in 
error (the field is not changed) and the operator can 
reenter the data. 

Refer to Using Self-Check Fields in Chapter 13, 
Additional Topics and Programming Considerations for an 
explanation of self-check fields. 

D Specification 
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COLUMN 31 (ADJUST /FILL) 

z 

B 

Other 

Right-adjust and zero fill. WSU right adjusts 
data that operators enter into the field; 
unused positions appear and transmit as 
zeros. 

This entry causes the field to have controlled 
field exit regardless of the entry in column 
35 of this D specification. The operator must 
press one of the field exit keys after entering 
the data in order to enter the field. 

Right-adjust and blank fill. WSU right 
adjusts data that operators enter into the 
field; unused positions appear and transmit 
as blanks. 

If the field is signed-numeric, unused 
positions appear as blanks but transmit as 
zeros. 

This entry causes the field to have controlled 
field exit regardless of the entry in column 
35 of this D specification. The operator must 
press one of the field exit keys after entering 
the data in order to enter the field. 

Assume B for a signed numeric field. 
Adjust/fill is not done for other fields. 

Note: Operators can press Field+ (for numeric or signed 
numeric fields), Field- (for signed numeric fields), or 
Field Exit to enter adjust/fill fields. Operators can press 
Field Advance to enter an adjust/fill field, but the 
adjust/fill will not occur. 

D Specification 
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COLUMNS 32-33 (POSITION CURSOR) 

y 

N 

01-89 

Other 

The cursor is at the beginning of the input 
field when this display appears. If you code 
Y for more than one field, the cursor 
positions itself at the beginning of the field 
on the first D specification for which you 
coded Y. 

The cursor is not at the beginning of the 
input field when this display appears. 

The cursor is at the beginning of the input 
field when this display appears, only if the 
specified indicator is on. 

You can use indicators to position the cursor 
for all, some, or none of the fields on a D 
specification. 

If two or more indicators that position the 
cursor are on when this display appears, the 
cursor is at the beginning of the field on the 
first D specification for which you specified 
the indicator that is on. 

Assume N. 

Note: If you do not position the cursor at any field on 
the display, the cursor appears at the beginning of the 
first unprotected field on the D specification, or the 
cursor remains in its current position if the display 
contains no unprotected fields. 

COLUMN 34 

This column should be blank. If it is not blank, WSU 
prints a warning message and continues as though it 
were blank. 



cet.WMtM 31 (CONTRGLLEB FIELD EXIT) 

N 

Other 

One of the fitld exits keys (Field Adv, Enter, 
Field bit, Field*. Field .. [if the field is a 
iigneCll•numerk: field), Field Backspace, 
Home,· or ltrase Input) must be pressed 
befote the cursor will leave the field. 

The cursor automatically exits from the field 
wher.1 the field is filled, unless adjust/fill is 
specified fol' the field in column 31 or an S 
data type is specified in column 27. 

Assume Y if adjust/fill or an S data type is 
speci1ied for the field. Assume N if 
adjost/fill or an $ data type is not specified 
for the field. 

Note: An entry of N does not cause an automatic skip 
from the 1111t field of this display to the first field of the 
next dilplay. Instead, the cursor returns to the first 
uriprotlbted field on this display. The 
auto•record .. advance entl'y in column 36 can cause an 
autom•tic advance t(\j the next display. 

CGltUMN 38 (AUTO RElCOR·O ADVANCE) 

v 

Other 

All input fields on this display automatically 
enter when: 

11 Operators enter the last character of the 
input field. 

• The cursor is in the input field and 
operators press Field Exit, Field+, or 
Field• (for a s.igned numeric field). 

Specifies that automatic-record-advance 
does not occur for this field. 

Assume N. 
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COLUMNS 37-38 (PROTECT FIELD) 

y 

N 

The cursor skips the field. Operators cannot 
enter data in protected fields. You can 
protect any field on a display. 

Do not skip the field. This field, called an 
unprotected field, allows operator input. 

01-89 The cursor skips the field only if the 
specified indicator is on. 

Other 

Notes: 

Assume N for an input field; assume Y for 
an output-only field. 

1. WSU automatically protects output-only fields. 
2. If you protect the following fields, WSU sets these 

fields to blank or zero when the display is entered: 
• Input-only fields 
• Output/input fields that have output conditioned 

by an indicator that was off when the display 
appeared 

You may inadvertently lose data by protecting these 
fields. 

3. The cursor may appear in a protected field if: 
• The field is protected by an indicator that is on 

when the display appears, and 
• The field is the first field defined on the D 

specifications, and 
• The cursor is not positioned via an indicator to any 

other field (columns 32-33 for all other fields are 
blank or contain indicators that are off). 

To avoid this cursor positioning, use the same 
indicator to protect this field and to position the 
cursor in the next field on the display. 

4. When a display is reshown via a MSG operation, 
fields protected on the display remain protected; 
fields not protected on the display remain 
unprotected. 

D Specification 
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COLUMNS 39-40 (HIGH INTENSITY) 

y Intensify the data (make it brighter than the 
normal intensity). 

N Do not intensify the data. 

01-89 Intensify the data only if the specified 
indicator is on. 

Other Assume N. 

If this format is displayed on a 5292 Color Display Station 
and high intensity is specified, the field is displayed with 
white characters of normal intensity. If other field 
attributes are specified, the color result is different. !=or 
the result of specific attribute combinations, see Figure 
8·8.1. For additional information about the control of 
color, see the IBM 5292 Color Display Station Program· 
mer's Guide to Using Color, GA21·9413. 

COLUMNS 41-42 (BLINK FIELD) 

y 

N 

01-89 

Other 

Blink the field when the display appears. An 
operator cannot stop this blinking. 

Do not blink the field when the display 
appears. 

Blink the field only if the specified indicator 
is on. An operator cannot stop this blinking. 

Assume N. 

If this format is displayed on a 5292 Color Display Station 
and blink field is specified, the field is displayed with red 
characters and does not blink. To cause the characters in 
the field to actually blink, you must also specify high inten· 
sity (columns 39·40). If other field attributes are specified, 
the color result may be different. For the result of specific 
attribute combinations, see Figure 8·8.1. For additional 
information about the control of color, see the ISM 5292 
Color Display Station Programmer's Guide to Using Color~ 
GA21·9413. 

D Specification 
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COLUMNS 43-44 (NONDISPLAYI 

y Do not display data from the field when the 
display appears or do not displity the data 
that the operator enters into the field. 

N Display the data. 

01·89 Do not display data only if the specified 
indicator is on. 

Other Assume N. 

COLUMNS 45-46 (REVERSE IMAGE) 

Y Reverse the data image (characters are dark 
on a light green background). 

N Do not reverse the data image (<:haracters 
are light green on a dark background). 

Other 

Reverse the data image only if the specified 
indicator is on. 

Assume N. 

If this format is displayed on a 5292 Color Oisplay Station 
and reverse image is specified, the characters appear dark Ofl 
a colored bat:kground. The background color depends on 
the other field attributes that are specified. flor the result 
of specific attribute combinations, see Figure 8-8.1. For 
additional information about control of color, see the 
IBM 6292 Color Display Station Programmer's Guide to 
Using Color, GA21 ·9413. 



COLUMNS 47-48 (UNDERLINE) 

y 

N 

01-89 

Other 

Underline data on the display. 

Do not underline data. 

Underline data only if the specified indicator 
is on. 

Assume N. 

If this format is displayed on a 5292 Color Display Station 
and underline is specified, the field is displayed with a blue 
line beneath the character positions in the field. The color 
of the characters displayed in the field depends on the other 
field attributes that are specified. For the result of specific 
attribute combinations, see Figure 8-8.1. For additional 
information about the control of color, see the IBM 5292 
Color Display Station Programmer's Guide to Using Color, 
GA21-9413. 

COLUMN 49 (COLUMN SEPARATOR) 

y 

N 

Other 

Show a vertical line (I ) before and after each 
character position. The vertical lines do not 
occupy a character position. For example: 

Before operator data entry: I I I I 
After operator data entry: 11 I 3 I 5 I 

Do not use column separators. 

Assume N. 

If this format is displayed on the 5250 series of Display 
Stations, the column separators appear as vertical green 
lines on either side of each character position in the field. 

If this format is displayed on the 5291 Display Station, the 
column separators appear as two vertical green dots on 
either side of each character position in the field. 

If this format is displayed on a 5292 Color Display Station 
and column separators are specified, the column separators 
appear as blue dots at the bottom corners of each character 
position in the field. If blink field is also specified, the 
column separators do not appear on the display. The 
color of the characters displayed in the field depends on 
the other field attributes that are specified. For the result 
of specific attribute combinations, see Figure 8-8.1. For 
additional information about the control of color, see the 
IBM 5292 Color Display Station Programmer's Guide to 
Using Color, GA21-9413. 
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INVALID COMBINATIONS OF ATTRIBUTES 

The following summarizes invalid combinations of 
attributes for a field. These situations can occur when 
you code Y for the attributes or when you code the 
same indicator for the attributes. 

WSU allows reverse image, underline, and high intensity 
to be conditioned by different indicators. If all indicators 
are on when the display appears, the field is 
nondisplayed. 

Attributes WSU Action 

Mandatory fill and adjust/fill Mandatory fill only 

High intensity and nondisplay Nondisplay only 

Blink field and nondisplay Nondisplay only 

Reverse image and Nondisplay only 
nondisplay 

Underline and nondisplay Nondisplay only 

Reverse image, underline, Terminal error-
and high intensity message 

Mandatory enter and protect Protect field only 
field 

COLUMNS 50-55 (RESERVED) 

Columns 50-55 should be blank. 

D Specification 
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COLOR ATTRIBUTES FOR 
5292 COLOR DISPLAY STATION 

The 5292 Color Display Station provides color attributes 
that can be used to highlight fields on the display. 

Color Display Result 

Green 
Green, Reverse Image 

Green Green, Underline 
Green, Reverse Image, Underline 

White 
White White, Reverse Image 

White, Underline 

Red 
Red, Reverse Image 
Red, Blink 

Red Red, Blink, Reverse Image 
Red, Underline 
Red, Reverse Image, Underline 
Red, Blink, Underline 

Turquoise, Column Separators 
Turquoise, Column Separators, Reverse Image 

Turquoise Turquoise, Column Separators, Underline 
Turquoise, Column Separators, Reverse Image, 

Underline 

Pink 
Pink, Reverse Image 

Pink Pink, Underline 
Pink, Reverse Image, Underline 

Yellow, Column Separators 
Yellow Yellow, Column Separators, Reverse Image 

Yellow, Column Separators, Underline 

Blue 
Blue Blue, Reverse Image 

Blue, Underline 

Data in fields with these combinations 
Nondisplay of attributes are not displayed when 

indicators are specified. 

1 Blink is suppressed. 

Blink 

X' 
X' 
x 
x 
X' 
X' 
x 

X' 
X' 
X' 
X' 

X' 
X' 
X' 

x 

x 

2 Column separators are suppressed when reduced line spacing is used. 
3 Column separators are suppressed. 

1. Underlines and column separators are always blue. 
2. Underlines do not blink if blink field is also specified. 
3. Column separators do not appear if blink field is also specified. 

High Intensity, column separators, and blink attributes are 
used for color selection in combination with other attributes 
as shown in Figure 8-8.1. 

Attributes Specified 

Column High Reverse 
Separators Intensity Image Underline• 

x 
x 

x x 
x 
x x 
x x 

x 
x 
x x 

x 
x x 

x x 
x• 
x2 x 
x• x 
x• x x 

X' 
x• x 
x• x 
x• x x 
x• x 
x• x x 
x• x x 
x• x 
x• x x 
x• x x 

x x x 
x x x 

x x x x 
x x x x 

4. Use the limited color select option of the 5292 Color Display Station to see how a display format designed 
for color appears on a single color** display. The procedure for selecting this option is explained in the 
IBM 5292 Color Display Station Operator's Guide, GA21-9416. 

*May be referred to as underscore. 
**May be referred to as monochrome. 

Figure 8·8.1. Controlling Color on a 5292 Color Display Station 

D Specification 
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USING COLOR FOR INFORMATION DISPLAY 

The proper use of color in a display helps you to: 

• Make headings stand out from text 

• Break up large blocks of text 

• Easily identify related information 

• Emphasize fields or words for operator recognition 

• Identify error conditions 
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When you use color, decide early which highlighting 
technique you will use. If you are programming for a com­
bination of full color and single color displays, keep in 
mind the results you will get in both cases. For example, 

a field that is red on a full color display will only blink in a 
single color display. By selecting the limited color display 
you can preview most of the results of your color choices 
as they will appear on a single color display. More informa­
tion can be found in the IBM 5292 Color Display Station 
Programmer's Guide to Using Color, GA21-9413. 

Figure 8-8.2 illustrates the relationship between full color, 
limited color, and single color formats when generated with 
the same attribute controls. 

Color Attributes Displayed 

5292 Color Display Station 5292 Color Display Station 5250 Series Display Stations 5291 Display Station 
Full Color Mode Limited Color Mode Single Color Mode Single Color Mode 

green green green green 

white white high intensity green high intensity green 

red blinking green blinking green blinking green 

red, blinking blinking white blinking high intensity green blinking high intensity green 

turquoise with column green column separators green with vertical line green with vertica I dot 
separators column separators column separators 

pink blinking green with column blinking green with vertical blinking green with vertical 
separators line column separators dot column separators 

yellow with column white with column separators high intensity green with high intensity green with 
separators vertical line column vertical dot column 

separators separators 

blue blinking white with blinking, high intensity green blinking, high intensity green 
column separators with vertical line column with vertical dot column 

separators separators 

blue underline green or white underline green underline green underline 

Figure 8-8.2. Full Color, Limited Color, and Single Color Screen Display Formats 

Column separators on the 5292 Color Display Station 
appear as a blue dot at each lower corner of the character 
position. On the 5250 series of display stations, the column 
separators are displayed as vertical green lines on either side 
of each character position in the format. On the 5291 
Display Station, the column separators appear as two 
vertical green dots on either side of each character 

position. 
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COLUMNS 56 (CONSTANT TYPE) AND COLUMNS 
57-79 (CONSTANT DATA) 

c Columns 57-79 specify a constant initial 
value for the input field named in columns 
7-12. Required entries are: 

• The input field name in columns 7-12. 

• The starting location of the constant in 
columns 19-22. 

• A Yin column 26 (Input Allowed). 

• The constant in columns 57-79. This 
constant, which must not be enclosed 
with apostrophes, can be continued to 
columns 7-79 of the following D 
specification line. 

Columns 23-24 (Output Data) must be N or 
blank. 

WSU displays the constant when the display 
appears. If a data type is specified in column 
27, WSU does not verify that the constant is 
of the same type. An alphameric field that 
has a constant initial value is replaced with 
the value, beginning with the leftmost 
position. Positions that are not entered 
remain unchanged. 

The constant in columns 57-79 can contain 
ideographic data if the data begins with a 
shift-out character and ends with a shift-in 
character. The shift-out character is 
hexadecimal OE; the shift-in character is 
hexadecimal OF. 

Figure 8-9 (line 6) shows the D specification 
entries for coding an input field with a 
constant initial value. Figure 8-10 shows an 
example of using the C entry in column 56 
on a D specification. 

D 

D Specification 

Columns 57-79 specify a constant initial 
value for the input field named in columns 
7-12, and the field's name is used as the 
prompt for the field. Required entries are: 

• The input field name in columns 7-12. 

• The starting location of the prompt (field 
name) in columns 19-22. 

Regardless of the length of the field name 
in columns 7-12, WSU reserves six 
positions on the display for the name. In 
addition, one blank separates the last 
position for the field name from the first 
position of the constant initial value. 

• A Y in column 26 (Input Allowed). 

• The constant in columns 57-79. This 
constant, which must not be enclosed 
with apostrophes, can be continued to 
columns 7-79 of the following D 
specification line. 

Columns 23-24 (Output Data) must be N or 
blank. 

WSU displays the constant and the field 
name when the display appears. The cursor 
will skip over the field name during data 
entry and position itself at the beginning of 
the constant. 

If a data type is specified in column 27, 
WSU does not verify that the constant is of 
the same type. An alphameric field that has 
a constant initial value is replaced with the 
value beginning with the leftmost position. 
Positions that are not entered remain 
unchanged. 

The initial value in columns 57-79 can 
contain ideographic data if the data begins 
with a shift-out character and ends with a 
shift-in character. The shift-out character is 
hexadecimal OE; the shift-in character is 
hexadecimal OF. 

Figure 8-9 (line 7) shows the D specification 
entries for coding an input field with a 
constant initial value and a field name 
prompt. Figure 8-10 shows an example of 

using the D entry in column 56 on a D 
specification. 

Columns 68 (Constant Typa) and Columna 67-79 (Constant Data) 8-19 



p Columns 57-79 specify a prompt that 
appears in the position specified in columns 
19-22. Required entries are: 

• The starting location of the prompt in 
columns 19-22. 

• The prompt, enclosed in apostrophes, in 
columns 57-79. This prompt can be 
continued to columns 7-79 of the 
following D specification line. 

To define a variable data field and an 
associated prompt, either one or two 
D specification lines can be used. When one 
line is coded (line 4, 9, or 12 in Figure 8-9), 
the starting location specifies the location of 
the prompt. One blank separates the last 
position of the prompt and the first position 
of the field. 

When two lines are used to specify a 
variable data field and an associated prompt 
(line 1 or 2 with line 3, 6, 8, or 11 in Figure 
8-9), each line specifies a starting location. 

The cursor skips over each prompt on a 
display during data entry and positions itself 
only at the beginning of input fields. 

The prompt in columns 57-79 can contain 
ideographic data. It must be enclosed in 
apostrophes, begin with a shift-out 
character, and end with a shift-in character. 
The shift-out character is hexadecimal OE; 
the shift-in character is hexadecimal OF. 
Figure 8-10 shows examples of using the P 
entry in column 56 on a D specification. 

8-20 D Specification 

F 

M 

The field name in columns 7-12 becomes 
the prompt for the field. Required entries 
are: 

• The name of an input field, output field, 
or output/input field in columns 7-12. 

• The starting location of the field-name 
prompt in columns 19-22. 

Regardless of the length of the fieJd name 
in columns 7-12, WSU reserves six 
positions on the display for the name. In 
addition, one blank separates the last 
position for the field name from the first 
position of the field. 

The cursor skips over each prompt on a 
display during data entry and positions itself 
only at the beginning of input fields. 

Figure 8-9 (lines 5, 10, and 13) shows the 
D specification entries for coding field-name 
prompts. Figure 8-10 shows examples of 
using the F entry in column 56 on a D 
specification. 

Columns 57-60 specify a four-digit message 
identification code (MIC) that references a 
prompt in your message member. Required 
entries are: 

• The starting location of the prompt in 
columns 19-22. 

• The four-digit MIC in columns 57-60. 

Columns 7-12 (Field Name) must be blank. 

Columns 23-30 of the J specification name 
the message member to use. 

WSU determines the number of positions 
between the start of this prompt and the 
start of the next field or constant on this 
display. If you do not leave enough room for 
your prompt, the extra rightmost characters 
will be truncated. You must allow at least 6 
positions for the prompt on the display. 



M (continued) 

The cursor skips over each prompt on a 
display during data entry and positions itself 
only at the beginning of input fields. 

Figure 8-9 (line 2) shows the D specification 
entries for coding a four-digit MIC. Figure 
8-10 shows an example of using the M 
entry in column 56 on a D specification. 

COLUMN 80 (CONTINUATION) 

This entry can be any nonblank character, which allows 
you to continue coding constant data (columns 57-79) in 
columns 7-79 of the following D specification line. You 
are allowed one continuation of any D specification line 
that has C, P, or D in column 56. The continuation line 
should not contain* in column 7, since WSU will 
assume that the line contains a comment rather than a 
continuation of the previous line. 

When continuing constant data that contains ideographic 
characters, you should consider the following: 

1. If a shift-in character is in column 78 or column 
79 and if the constant is continued with a 
shift-out character in column 7 of the continuation 
line, the shift-in/shift-out pair and the intervening 
blank (if one exists) are deleted when the constant 
is concatenated. 

2. If a shift-out character is in column 78 and a 
shift-in character is in column 79, the 
shift-out/shift-in pair is deleted when the 
constant is concatenated. 

Figure 8-11 shows examples of how to continue 
constant data. 

D Specification 
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SR 

C specifications allow you to code processing for 
displays, subroutines, and processing levels. Figure 9-1 
shows the C specification coding form. 

Each C specification has four areas: 

• Columns 7-8 specify operations to occur during a 
specified processing level. 

• 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. C Specification 

This chapter describes the entries that you can code on 
the C specification and provides coding examples. You 
can find additional information about coding 
C specifications in the following: 

• Chapter 1 describes the WSU program cycle and 
processing levels. 

• Chapter 11 explains the indicators you can use on the 
C specification. 

• Chapter 15 contains sample programs for which 
C specifications have been coded. 

• Appendix A provides a summary of the 
C specification entries. 

C Specification 9-1 
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Figure 9-1. Coding Forms for C Specifications 
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COLUMNS 7-8 (PROCESSING LEVEL) 

IJ 

IW 

ES 

EW 

EJ 

Blank 

SR 

AN or 
OR 

Operation that occurs only during the 
job-initiation processing level. 

Operation that occurs only during the 
work-session-initiation processing level. 

Operation that occurs only during the 
end-of-sequence-set processing level. ES 
processing occurs only for the primary 
display sequence. 

Operation that occurs only during the 
end-of-work-session processing level. 

Operation that occurs only during the 
end-of-job processing level. 

Operation for the display defined by the S 
and D specifications that precede these 
C specifications, or operation in a subroutine. 

Operation in a subroutine. SR in columns 
7-8 is an optional entry for a subroutine 
operation, including BEGSR, PRTY, and 
ENDSR. 

AND/OR relationship line. Use the AN 
and OR entries to group as many as seven 
OR lines, seven AND lines, or seven lines 
with any combination of the two to condition 
an operation. The first line of the group can 
have blanks, IJ, IW, ES, EW, EJ, or SR in 
columns 7-8. All lines after the first must 
have AN or OR in columns 7-8. The last line 
of the group contains the operation and the 
necessary operands. All lines in the group 
except the last line must have blanks in 
columns 18-59, and must have one or more 
indicators in columns 9-17. 

Figure 9-2 shows examples of using AN and 
OR entries. 

Note: If you code a processing-level indicator in 
columns 15-16 of an· S specification, all C specifications 
associated with that S specification must have the same 
processing-level indicator in columns 7-8. 

Refer to Chapter 11, Indicators for more information 
about when the indicators you code in columns 7-8 turn 
on and how to use these indicators. Refer to Enter 
Mode Program Cycle in Chapter 1, Introduction for a 
description of processing levels. 

COLUMNS 9-17 (INDICATORS) 

Blank 

AE 

CG 

DL 

EJ 

ES 

EW 

IJ 

IN 

IW 

JA-JN, 
JP-JY 

KG-KL, 
KO-KY 

RC 

RP 

RS 

RV 

The operation coded in columns 28-32 
occurs each time the C specification is 
processed. 

Operation done when the AE (accept 
sequence error) indicator is on. 

Operation done when the CG (current group} 
indicator is on. 

Operation done when the DL (delete) 
indicator is on. 

Operation done when the EJ indicator is on. 
This operation can occur outside of the EJ 
processing level if the EJ indicator has been 
set on via a SETON operation. 

Operation done when the ES indicator is on. 
This operation can occur outside of the ES 
processing level if the ES indicator has been 
set on via a SETON operation. 

Operation done when the EW indicator is on. 
This operation can occur outside of the EW 
processing level if the EW indicator has been 
set on via a SETON operation. 

Operation done when the IJ indicator is on. 

Operation done only in insert mode. 

Operation done when the IW indicator is on. 

Operation done when the specified job 
indicator is on. 

Operation done if the corresponding 
command key was enabled and pressed. 

Operation done when an operator restarts a 
work session after a system or program 
error. The program must have a transaction 
file in order to use this indicator. 

Operation done for a display that has been 
redisplayed via the MSG operation. 

Operation done when an operator restarts a 
work session after signing off. The program 
must have a transaction file in order to use 
this indicator. 

Operation done only in review mode or insert 
mode. 

C Specification 
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SA-SN, 
SP-SY 

U1-U8 

01-89 

Operation done when the specified 
session-level indicator is on. 

Operation done if the specified indicator was 
set on via the SWITCH OCL statement 
before the program ran or via a SETON 
operation. 

Operation done only if the specified indicator 
is on. 

Use columns 9-17 to assign indicators that specify the 
conditions for doing the operation. You can code from 
one to three indicators in columns 10-11, 13-,14, and 
16-17 on each line. If an indicator must be off before 
the operation is done, code an N before the indicator in 
column 9, 12, or 15. 

The indicators in columns 9-17 operate in an and 
relationship with one another. By coding an AN or OR 
entry in columns 7-8, you can use more than three 
indicators to condition a single operation.. You can 
include as many as seven OR lines, seven AND lines, or 
seven lines with any combination of the two. 

For more information about indicators, refer to Chapter 
11, Indicators. 
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This example shows the use of AN and OR lines to 
group lines of indicators. When indicators 01, 02, 03, 
and 04 are on, or when indicators 01, 02, 03, and 05 
are on, the SUB operation is done. 

F~!Jre 9-2 •. Sampl\I AN and OR Entries 

9-4 C Sp~ication 

This example shows that any one of three conditions 
can cause the ADD operation to be done at the end of 
sequence set (ES) processing level. The three conditions 
are: 

• Indicators 01 and 02 on; indicator 03 off 

• Indicators 01 and 03 on; indicator 02 off 

• Indicators 02 and 03 on; indicator 01 off 



COLUMNS 18-27 (FACTOR 1) AND COLUMNS 33-42 
(FACTOR 2) 

These entries name fields or specify data (literals) for an 
operation in columns 28-32. Valid entries depend upon 
the operation. Figure 9-3 shows the possible entries for 
factor 1 and factor 2 for each operation. 

Literals 

A literal is the actual data used in an operation, rather 
than the field name representing that data. A literal can 
be numeric, alphanumeric (A/N), or ideographic. 

The following rules apply to each alphanumeric literal: 

• Any combination of characters and blanks can be 
used. 

• The maximum length is eight characters including 
blanks. 

• It must be enclosed with apostrophes ('). 

• An apostrophe in the literal is represented by two 
apostrophes. For example, the literal O'CLOCK is 
coded as 'O"CLOCK'. 

• It cannot be used for arithmetic operations. 

The following rules apply to each numeric literal: 

• It consists of any combination of the digits 0-9. A 
decimal point, comma, or a sign can also be included, 
depending on the edit code specified in column 43 of 
the J specification. 

It must be left-adjusted. 

• The sign (+ or -), if present, must be the leftmost 
character. WSU treats an unsigned numeric literal as 
a positive number. 

• The maximum total length is 10 digits including sign 
and decimal point. 

• Embedded blanks are not allowed. 

• It must not be enclosed in apostrophes ('). 

• It is used in the same way as a numeric field. 

Figure 9-4 shows examples of alphameric and numeric 
literals. 

The format of an ideographic literal is: 

apostrophe ('I S/0 character 1-3 ideographic S/I character apostrophe ('I 
characters 

C Specification 
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Operation Factor 1 Factor 2 

ADD Numeric field or literal Numeric field or literal 

DIV Numeric field or literal Numeric field or literal 

MULT Numeric field or literal Numeric field or literal 

Arithmetic MVR Blank Blank 

SUB Numeric field or literal Numeric field or literal 

Z-ADD Blank Numeric field or literal 

Z-SUB Blank Numeric field or literal 

{GOTO Blank Label of a TAG operation or ENDSR operation 

Branching EXSR Blank Subroutine name 

TAG Label Blank 

Comparing and {COMP Field or literal Field, literal, table of fields, or table of literals 

Testing RANGE Field or literal Field or literal 

Debugging DEBUG Field, literal, or blank Blank 

{SETOF Blank Blank 
Indicator 

SETON Blank Blank 

GET Blank Master file name 

GETNH Blank Transaction file name or blank 

GETNR Blank Transaction file name or blank 

GETPH Blank Transaction file name or blank 

GETPR Blank Transaction file name or blank 

Input/Output IMSG Blank MIC or message text 

MSG Blank MIC or message text 

PUT Blank Transaction file name or master file name 

PUTN Blank Master file name 

PUTS Blank Display screen format name 

TIME Blank Blank 

{MOVE Blank Field, literal, or *BLANK 
. Move 

MOVEL Blank Field or literal 

{BEGSR Subroutine name Blank 

Subroutine ENDSR Label Blank 

PRTY Blank 0, 1, 2, or 3 

Figure 9-3. Entries for Factor 1 and Factor 2 
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Alphameric Literals 

Figure 9-4. Sample Alphameric and Numeric Literals 

COLUMNS 28-32 (OPERATION) 

Columns 28-32 specify the operation to be done using 
factor 1, factor 2, and result fields. The operation code 
must begin in column 28. Operations have the following 
categories: 

• Arithmetic 

• Branching (within C specifications) 

• Comparing and testing 

•· Debugging 

• Indicators (setting on and off) 

• Input and output 

• Move 

• Subroutine 

Figure 9-5 is a summary of operation codes and the 
entries for each. 

\ 
Numeric Literals 

C Specification 
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Operation Processing Result Field Decimal Half Resulting 
Type of Code Level Indicators Factor 1 Factor 2 Field Length Position Adjust lndicators1 

Operation (28-32) (7-8) (9-17) (18-27) (33-42) (43-48) (49-51) (52) (53) (54-59) 

Arithmetic ADD 0 0 R R R 0 0 0 0 
DIV 0 0 R R R 0 0 02 0 
MULT 0 0 R R R 0 0 0 0 
MVR 0 0 B B R 0 0 B 0 
SUB 0 0 R R R 0 0 0 0 
Z-ADD 0 0 B R R 0 0 0 0 
Z-SUB 0 0 B R R 0 0 0 0 

Branching GOTO 0 0 B R B B B B B 
EXSR 0 0 B R B B B B B 
TAG 0 B R B B B B B B 

Comparing and COMP 0 0 R R 
Testing RANGE 0 0 R R 

Debugging DEBUG 0 0 0 B 0 B B B B 

Indicators SETOF 0 0 B B B B B B R 
SETON 0 0 B B B B B B R 

Input/Output GET 0 0 B R B B B B 04 
GETNH 0 0 B os B B B B 04 
GETNR 0 0 B os B B B B 04 
GETPH 0 0 B as B B B B 04 
GETPR 0 0 B as B B B B 04 
IMSG 0 0 B 0 
MSG 0 0 B ii I :• Ii 11 ![] I 0 
PUT 0 0 B R B B B B o' 
PUTN 0 0 B R B B B B Rs 
PUTS 0 0 B R B B B B B 
TIME 0 0 B B R 0 0 B B 

Move MOVE 0 0 B R R 0 0 B B 
MOVEL 0 0 B R R 0 0 B B 

Subroutine BEGSR 0 B R B B B B B B 
ENDSR 0 B 0 B B B B B B 
PRTY 0 B B R9 B B B B B 

0 =optional; R =required; B =blank 

1 Resulting indicators must not be coded on a line that does not have an operation code. 
2MVR cannot follow a DIV operation that specifies half adjust. 
3 Factor 2 can be a field, literal, or table-of values. Column 53 is used to indicate continuation of a table. 
4You can code an indicator in columns 54-55 that turns on when WSU cannot find a record to read or cannot identify 

a record. Columns 56-59 must be blank. 
5Factor 2 can be blank or the name of the transaction file. If factor 2 is blank, WSU assumes the name of the transaction file. 
6 Factor 2 can be as many as 64 characters of message text or a four-digit MIC. Column 53 is used to indicate continuation of 

message text. 
7You can code the type of record to be written to the. transaction file in columns 54-55; columns 56-59 must be blank. 
8 You must code the type of record to be added to the master file in columns 54-55; columns 56-59 must be blank. 
9 Factor 2 must be 0, 1, 2, or 3, and must be left-adjusted. 

Figure 9-6. Operation Codes 
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Arithmetic Operations 

The arithmetic operations are: 

• ADD 

• DIV (divide) 

• MUL T (multiply) 

• MVR (move remainder) 

• SUB (subtract) 

• Z-ADD (zero and add) 

• Z-SUB (zero and subtract) 

For these operations, factor 1 and factor 2 (if not blank) 
must be numeric fields or numeric literals, and the result 
field must be numeric. 

All arithmetic operations do decimal alignment. Even 
though trunca;tion may occur, the position of the decimal 
point in the result field does not change. For arithmetic 
operations that use all three fields: of factor 1, factor 2, 
and the result field, two or all can be the same field, or 
all can be different fields. 

The length of any field in an arithmetic operation cannot 
exceed 15 characters. If the result exceeds 15 
characters, characters may drop from either or both 
ends depending on the location of the decimal point. 
The results of all operations are signed (+ or -). and the 
sign is in the zone portion of the rightmost digit. 

Arithmetic operations cannot result in negative zero. A 
zero has a plus zone. You can code the following 
indicators in columns 54-59 that signal whether the 
results of an arithmetic operation are plus (columns 
54-55), minus (columns 56-57), or zero (columns 
58-59): 

AE 
EJ 
ES 
EW 
JA-JN, JP-JY 
KG-KL, KO-KY 
SA-SN, SP-SY 
U1-U8 
01-89 

Refer to Chapter 11, Indicators for an explanation of 
these indicators. 

Branching Operations 

Operations execute in the order in which you code them 
on the C specifications. Sometimes, however, the 
operations should not execute in the order that you code 
them. For example, you might want to skip several 
operations when certain conditions occur or do several 
operations repeatedly. The GOTO and TAG operations 
allow branching within C specifications for a display, for 
a subroutine, or for a processing level; the EXSR 
operation allows branching to a subroutine. 

Comparing and Testing Operations 

The operations for comparing and testing are COMP and 
RANGE. Fields do not change because of these 
operations. 

The COMP operation allows a field or literal to be 
compared with one or more fields or literals. The 
RANGE operation can be used to test if a field or literal 
has a value that is between two other values. 

Debugging Operation 

The operation for debugging a WSU program while it 
executes is DEBUG. If DEBUG-YES is specified in the 
procedure that calls the program, WSU shows a display 
of debugging information when the DEBUG operation is 
encountered. 

Indicator Operations (Setting On and Off) 

The SETON and SETOF operations set the following 
indicators on or off: 

AE 
EJ 
ES 
EW 
JA-JN, JP-JY 
KG-KL, KO-KY 
RC (SETOF only) 
RS (SETOF only) 
SA-SN, SP-SY 
U1-U8 
01-89 
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Input and Output Operations 

WSU provides the following operations to explicitly 
control input and output for files, to show messages on 
a display, to show a display, and to retrieve the system 
time of day and system date: 

• GET (Get a master file record.) 

• GETNH (Get the next header record from the 
transaction file.) 

• GETNR (Get the next record from the transaction 
file.) 

• GETPH (Get the previous header record from the 
transaction file.) 

• GETPR (Get the previous record from the transaction 
file.) 

• IMSG (Display an information message.) 

• MSG (Display a diagnostic message.) 

• PUT (Write a transaction file or master file record.) 

• PUTN (Add a record to a master file.) 

• PUTS (Show a display.) 

• TIME (Get the time of day and date.) 

If a transaction file is not specified in a WSU program, 
the GETNR, GETNH, GETPR, and GETPH operations 
cannot be coded. These operations cause terminal 
errors during program generation. 

Move Operations 

The move operations are MOVE and MOVEL (move left). 
These operations move (copy) part or all of factor 2 to 
the result field. Factor 2 does not change, and factor 1 
and columns 54-59 must be blank. 

C Specification 
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Subroutine Operations 

WSU provides the following operations for defining the 
beginning, end, and priority of subroutines in a WSU 
program: 

• BEGSR (Begin subroutine) 

• ENDSR (End subroutine) 

• PRTY (Priority) 

Subroutines must be coded at the end of a WSU 
program. Each line in a subroutine that specifies an 
operation code must have SR coded in columns 7-8 of 
that line. Any WSU operation except EXSR can be 
coded in a subroutine~ For information on how to code 
subroutines, refer to Chapter 10, Subroutines. 

ADD (ADD) 

Indicators Factor Operation Factor Result Resulting 

J.9-17) 1 2 Field Indicators 

Qe!ional R!!9!Jired ADD R!!9.uired Reguired Optional 

This operation adds factor 2 to factor 1 and places the 
sum in the result field. Factor 1 and factor 2 do not 
change, unless either factor 1 or factor 2 is the result 
field. 



BEGSR (BEGIN SUBROUTINE) 

Indicators Factor Operation Factor Result Resulting 

(J-17J 1 2 Field Indicators 

Blank R!!9,.uired BEG SR Blank Blank Blank 

This operation labels the beginning of the subroutine. 
Factor 1 contains the subroutine name beginning in 
column 18. This name can be from one to six 
characters long and must begin with an alphabetic 
character. Remaining characters must be alphameric. 
No two subroutines can have the same name. Factor 2 
must be blank. 

Refer to Chapter 10, Subroutines, for an example of 
coding the BEGSR operation. 

Notes: 
1. You must code ENDSR after BEGSR before you can 

code another BEGSR operation. 
2. The BEGSR operation cannot have indicators in 

columns 9-17. 
3. The subroutine name in factor 1 must not be the 

same as the name in factor 1 of a TAG or ENDSR 
operation or any field name defined in the program. 

COMP (COMPARE) 

Indicators Factor Operation 

9-17 

0 tional Re uired COMP 

Factor 

2 

Result 

Field 

Resulting 

Indicators 

Re uired 

This operation compares factor 1 with factor 2. Factor 1 
can be a field or literal; factor 2 can be a field, literal or 
table. You can code conditioning indicators in columns 
7-17. 

Comparing Factor 1 to a Field or Literal 

The COMP operation compares factor 1 and factor 2. 
As a result of the compare, indicators turn on as 
follows: 

High: Factor 1 is greater than factor 2 

Low: Factor 1 is less than factor 2 

Equal: Factor 1 equals factor 2 

Factor 1 and factor 2 must be either both alphameric or 
both numeric. 

The data automatically aligns before the compare. If the 
data is alphameric, it aligns to the leftmost character. If 
one factor is shorter, the unused positions fill with 
blanks (Figure 9-6). The maximum length for compared 
alphameric data is 256 characters. 

If the data is numeric, it aligns according to the decimal 
point. Any missing digits fill with zeros (Figure 9-7). 
The maximum length of compared numeric data is 15 
digits. 

Figure 9-8 shows C specifications for compare 
operations. 

Line 00010: The contents of the field SLS76 (1976 
sales) are compared with the contents of SLS75. 
Indicators 21, 26, and 30 are set off. If 1976 sales 
exceed 1975 sales, resulting indicator 21 turns on; if 
1976 sales are less than 1975 sales, indicator 26 turns 
on; if the two years had equal sales, indicator 30 turns 
on. 

Line 00020: The alphameric constant OCTOBER is 
compared with the contents of the field named MONTH 
(which must also be defined as alphameric). Indicators 
13 and 15 are set off. If the MONTH field does not 
contain the word OCTOBER, indicator 13 turns on; if it 
does, indicator 15 turns on after the compare operation. 

Line 00030: The contents of the field named GRSPAY 
(which must be numeric) decimal-aligns with numeric 
constant 1250.00. Indicators 04 and 05 are set off. If 
the value in field GRSPAY is greater than or equal to 
1250.00, indicator 04 turns on; if the value in field 
G RSPA Y is less than 1250.00, indicator 05 turns on. 

Line 00040: The contents of the field NETPAY (which 
must be numeric) is decimal aligned with numeric 
constant 0, and then compared to it. Indicator 10 is set 
off. If NETPAY is greater than 0 or equal to 0, indicator 
10 turns on. 

Line 00050: The contents of the field MONTH (which 
must be alphameric) is compared with a blank. Indicator 
20 is set off. If MONTH is blank, indicator 20 turns on. 

C Specification 
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Figure 9-7. Comparing Numeric Fields 
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Comparing Factor 1 to a Table 

The COMP operation can compare factor 1 to a table of 
values (element by element) that is defined in columns 
33 through 52. The following coding rules apply: 

• Factor 1 must be the same type (alphabetic or 
numeric) as the table entries. 

• Table entries must either be field names or literals 
and cannot be a combination of the two. Table 
entries must be of one type; alphameric and numeric 
entries cannot be in the same table. 

• If factor 1 and a table entry are different lengths, 
WSU uses the length of the longer value. Alphameric 
data is aligned on the leftmost character, and unused 
positions in the shorter value are filled with blanks. 
Numeric data is aligned on the decimal point. 
Missing digits in the shorter value are filled with 
zeros. 

• A semicolo!1 (;) separates table elements. 

• Continue a table to columns 7 through 52 of a 
second specification line by coding any nonblank 
character in column 53 of the first specification line. 
For a continued table, the first line must end with a 
semicolon. The second line of the table must begin 
with a left-adjusted table entry. Refer to the second 
COMP example in Figure 9-9 for an example of 
continuing a table. 

A table of values cannot be continued to a third line. 
Do not begin the second line of the table with an 
asterisk in column 7 because WSU treats such lines 
as comments. 

• A table of literals cannot have more than 140 
characters. To calculate the number of characters in 
a table, multiply the number of elements by the 
following: 

For alphameric literals, the number of characters 
(excluding apostrophes) in the longest one. 
For numeric literals, the maximum number of digits 
to the left of the decimal point plus the maximum 
number of digits to the right of the decimal point. 
This sum must not exceed 15. 

• A table of field names can have as many as 10 
names. 

Figure 9-9 shows examples of compare operations 
using tables. 

As a result of the comparison, the low and equal 
indicators are set off; then indicators turn on as follows: 

High: Not used. 

Low: The value of the field named by fact~r 1 is not 
an element in the table. : \ ' 

Equal: The value of the field named by factor l is an 
element in the table. 
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DEBUG 

Indicators Factor Operation Factor Rasult Resulting 

i.11t , 2 Field Indicators 

O_mional Qiillonal DEBUG Blank ~onal Blank 

The DEBUG operation provides a means of detecting 
errors in a WSU program. 

Factor 1 must be blank, a literal, or a field name. The 
length of a field name must not exceed eight characters. 
Factor 2 must be blank. You can code indicators in 
columns 7-17 and a result field in columns 43-48. All 
other entries must be blank. 

During program generation, WSU adds a DEBUG-YES 
parameter to the WSX statement in the WSU generated 
procedure if one or more DEBUG operations occur in 
the program. You can modify the WSU-generated 
procedure to set the debugging function on or off before 
the WSU program runs 'by specifying YES (on) or NO 
(off) for the DEBUG parameter. 

If DEBUG-YES is specified in the procedure that calls 
the program, WSU saves the current display and shows 
a debugging display each time a DEBUG operation is 
encountered during program execution. The debugging 
display contains: 

• The display station ID 

• The contents of the field or literal in factor 1, or the 
statement number of the DEBUG operation if factor 1 
is blank 

• A list of indicators that are on or the word NONE if 
no indicators are on 

• The contents of the result field, if a result is specified 

The Print function key can be pressed to print the 
display. When the Enter Rec Adv key is pressed, the 
saved display is reshown and processing resumes at the 
operation following the DEBUG operation. 

DEBUG operations occupy main storage. Therefore, 
after the program is debugged, removing the DEBUG 
operations and regenerating the program might improve 
program performance. 
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DIV (DIVIDE) 

Indicators Factor Operstlon Factor Result Resulting 

J_9-17) 1 2 Field Indicators 

Qi!tional ~ired DIV ~uired ~ired Qi!!ional 

This operation divides factor 1 (dividend) by factor 2 
(divisor) and places the result (quotient) in the result 
field. Factor 1 and factor 2 do not change unless either 
factor 1 or factor 2 is the result field. If factor 1 is zero, 
the result of the divide operation is zero. If factor 2 is 
zero, WSU issues a message and abnormally ends the 
work session. Any remainder resulting from the divide 
operation is lost unless you code the move remainder 
operation (MVR) as the next operation. 

ENDSR (END SUBROUTINE) 

Indicators Factor Operation Factor Result Resulting 

,,n. , 2 Field Indicators 

Blank Qe!ional ENDSR Blank Blank Blank 

ENDSR defines the end of a subroutine and causes 
control to return to the instruction after the EXSR 
operation that called the subroutine. BEGSR and 
ENDSR operations must be coded in pairs. 

Factor 1 can contain a label from one to six characters 
long. The label must begin with an alphabetic character. 
Remaining characters must be alphameric. This label 
serves as a point which you can branch to by a GOTO 
statement within the subroutine and therefore cannot be 
the same as any of the following: 

• Factor 1 of a TAG operation 

• Factor 1 of another ENDSR operation 

• Any other field name defined in the program 

Conditioning indicators (columns 9-17) and factor 2 
cannot be coded for an ENDSR operation. 

Refer to Chapter 10, Subroutines, for an example of 
coding the ENDSR operation. 



EXSR (EXECUTE SUBROUTINE) 

Indicators Factor Operation Factor Result Resulting 

(9-111 1 2 Field Indicators 

~tional Blank EXSR Req_uirad B.ank Blank 

This operation branches to and executes the subroutine 
named in factor 2. EXSR can appear anywhere in the 
program except within a subroutine. This means that a 
subroutine cannot call itself or another subroutine. 
Whenever EXSR appears, the subroutine executes. After 
operations in the subroutine execute, control returns to 
the operation following the EXSR operation. 

Indicators in columns 9-17 can condition EXSR. Factor 
2 must contain the name of the subroutine. This same 
name must appear on a BEGSR instruction. 

Refer to Chapter 10, Subroutines for an example of 
coding the EXSR operation. 

GET (GET A MASTER FILE RECORD) 

Indicators Factor Operation Factor Result Resulting 

(9-1Z!_ 1 2 Field Indicators 

Qfilional Blank GET 1'!!9..uirad Blank O_mional 

Master file input is allowed for a WSU program. The 
master file data can also be updated by the program. 
WSU provides a GET operation for reading a record 
from a master file. WSU forms the key to read a master 
file record from the chain fields coded in columns 31-48 
of the M specification. WSU turns on the indicator for 
the type of record read and turns off all other record 
identifying indicators for the master file. A 
record-not-found condition occurs when WSU cannot 
recognize the record type. If WSU can recognize the 
record type, WSU places those fields for that record 
type into the field area. 

Factor 1 of a GET operation must be blank, and factor 2 
must contain the name of a master file. You can code 
conditioning indicators in columns 7-17. Also, you can 
code a record-not-found indicator in columns 54-55. 
This indicator turns on when WSU cannot recognize the 
type of record read. Columns 43-53 and 56-59 must 
be blank. 

WSU provides a way to detect input/ output errors that 
occur during a GET operation by allowing you to code 
an error indicator in columns 61-62 of the 
M specification for the master file. Each time WSU 
does a GET operation, that error indicator is set off and 
the *ERROR reserved field is set to zero. If an error 
occurs during the GET operation, the error indicator is 
set on and an error code is placed in *ERROR. Refer to 
Chapter 13 for information about *ERROR and the error 
codes that this field can contain. Refer to Chapter 6 for 
a description of the Error Indicator entry on the 
M specification. 

WSU also provides ways to detect record-not-found 
conditions that might occur during a GET operation by 
allowing you to code a not-found indicator in columns 
54-55 of the C specification for the operation or in 
columns 49-50 of the M specification for the master 
file. 

If you code different not-found indicators on the 
M specification and C specification, the indicator on the 
C specification is used for the GET operation. The 
not-found indicator on the M specification does not 
change and might reflect the result of a previous GET 
operation. Refer to Chapter 6 for a description of the 
Not Found Indicator entry on the M specification. 

A record-not-found condition is treated as an error only 
if not-found indicators are omitted from the GET 
operation and from the M specification. Therefore, any 
error indicator in columns 61-62 of the M specification 
is used when a not-found condition occurs and columns 
54-55 of the GET operation and columns 49-50 of the 
M specification for the master file are blank. 

If a not-found condition or input/ output error occurs 
and indicators have not been coded in the program to 
reflect their occurrence, the system operator receives 
WSU message 803 and an error code. The operator 
should refer to the Displayed Messages Guide for a 
description of the error. 
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Protection of Master File Records 

WSU automatically protects the last record read from an 
update master file so that another display station using 
the same WSU program cannot read (GET) the record 
until the original display station writes the record back 
to the file or reads another record. While waiting for the 
record to be written to the file, other display stations 
show a message that the record is temporarily 
unavailable. WSU retries to read the record 
automatically, but the operator must press Error Reset to 
continue. 

WSU does not protect records in files that are shared 
between programs. The protection is only for display 
stations that run the same program with DISP-OLD in 
the WSU procedure. 

GET and PUT operations to a master file do not have to 
be in the same processing level. These instructions do 
however have to occur in the same mode. A WSU 
program cannot read a record in one mode and write 
that record in another mode. 

GETNH (GET THE NEXT HEADER RECORD IN THE 
TRANSACTION FILE) 

Indicators Factor Operation Factor Result Resulting 

(9-17) 1 2 Field Indicators 

Optional Blank GETNH Optional Blank Optional 

This operation reads the next logical header record from 
the transaction file up to the end of a chain of records. 
The record is read only; it is not displayed. A 
record-not-found condition occurs when WSU, trying to 
read the next header record in the chain would read 
beyond the last record in the chain. WSU turns on the 
indicator for the type of record read and turns off all 
other record identifying indicators for the transaction file. 
A record-not-found condition also occurs when WSU 
cannot recognize the record type. If WSU can recognize 
the record type, WSU places those fields for that record 
type into the field area and places the relative record 
number of the record in the *RLRU reserved field. 

Factor 1 of a GETNH operation must be blank, and 
factor 2 must be blank or the name of the transaction 
file. (If factor 2 is blank, WSU assumes the transaction 
file name.) You can code conditioning indicators in 
columns 7-17. Also, you can code a record-not-found 
indicator in columns 54-55. This indicator turns on 
when WSU tries to read beyond the last record in the 
chain or when WSU cannot recognize the type of record 
read. 
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WSU provides a way to detect input/ output errors that 
might occur during a GETNH operation by allowing you 
to code an error indicator in columns 61-62 of the 
T specification. Each time WSU does the GETNH 
operation, that error indicator is set off and the *ERROR 
reserved field is set to zero. If an error occurs during 
the GETNH operation, the error indicator is set on and 
an error code is placed in *ERROR. Refer to Chapter 13 
for information about *ERROR and the error codes that 
this field can contain. Refer to Chapter 5 for a 
description of the Error Indicator entry on the 
T specification. 

WSU also provides ways to detect record-not-found 
conditions that might occur during a GETNH operation 
by allowing you to code a not-found indicator in 
columns 54-55 of the C specification for the operation 
or in columns 49-50 of the T specification. 

If you code different not-found indicators on the 
T specification and C specification, the indicator on the 
C specificaton will be used for the GETNH operation. 
The not-found indicator on the T specification does not 
change and might reflect the result of a previous 
GETNH operation. Refer to Chapter 5 for a description 
of the Not Found Indicator entry on the T specification. 

A record-not-found condition is treated as an eiror only 
if not-found indicators are omitted from the GETNH 
operation and from the T specification. Therefore, any 
error indicator in columns 61-62 of the T specification is 
used when a not-found condition occurs and columns 
54-55 of the GETNH operation and columns 49-50 of 
the T specification are blank. 

If a not-found condition or input/ output error occurs 
and indicators have not been coded in the program to 
reflect their occurrence, the system operator receives 
WSU message 803 and an error code. The operator 
should refer to the Displayed Messages Guide for a 
description of the error. 

The GETNH operation causes a terminal error during 
program generation if the WSU program does not 
specify a transaction file. 

If you code GETNH in your program and there are no 
header records in the file (columns 55-56 of the 
T specification are blank), WSU issues a terminal 
message during program generation. 



GETNR (GET THE NEXT RECORD IN THE 
TRANSACTION FILE) 

Indicators Factor Operation Factor Result 

(9-17) 1 2 Field 

L Ql!!ional Blank GETNR I Optional Blank 

Resulting 

Indicators 

Q!!!ional J 

This operation reads the next logical record from the 
transaction file up to the end of a chain of records. The 
record is read only; it is not displayed. A 
record-not-found condition occurs when WSU, trying to 
read the next record in the chain would read beyond the 
last record in the chain. WSU turns on the indicator for 
the type of record read and turns off all other record 
identifying indicators for the transaction file. A 
record-not-found condition also occurs when WSU 
cannot recognize the record type. If WSU can recognize 
the record type, WSU places those fields for that record 
type into the field area and places the relative record 
number of the record in the *RLRU reserved field. 

Factor 1 of a GETNR operation must be blank, and 
factor 2 must be blank or the name of the transaction 
file. (If factor. 2 is blank, WSU assumes the transaction 
file name.) You can code conditioning indicators in 
columns 7 -17. Also, you can code a record-not-found 
indicator in columns 54-55. This indicator turns on 
when WSU tries to read beyond the last record in a 
chain or when WSU cannot recognize the type of record 
read. 

WSU provides a way to detect input/ output errors that 
might occur during a GETNR operation by allowing you 
to code an error indicator in columns 61-62 of the 
T specification. Each time WSU does the GETNR 
operation, that error indicator is set off and the *ERROR 
reserved field is set to zero. If an error occurs during 
the GETNR operation, the error indicator is set on and 
an error code is placed in *ERROR. Refer to Chapter 13 
for information about *ERROR and the error codes that 
this field can contain. Refer to Chapter 5 for a 
description of the Error Indicator entry on the 
T specification. 

WSU also provides ways to detect record-not-found 
conditions that might occur during a GETNR operation 
by allowing you to code a not-found indicator in 
columns 54-55 of the C specification for the operation 
or in columns 49-50 of the T specification. 

If you code different not-found indicators on the 
T specification and C specification, the indicator on the 
C specification will be used for the GETNR operation. 
The not-found indicator on the T specification does not 
change and might reflect the result of a previous 
GETNR operation. Refer to Chapter 5 for a description 
of the Not Found Indicator entry on the T specification. 

A record-not-found condition is treated as an error only 
if not-found indicators are omitted from the GETNR 
operation and from the T specification. Therefore, any 
error indicator in columns 61-62 of the T specification is 
used when a not-found condition occurs and columns 
54-55 of the GETNR operation and columns 49-50 of 
the T specification are blank. 

If a not-found condition or input/ output error occurs 
and indicators have not been coded in the program to 
reflect their occurrence, the system operator receives 
WSU message 803 and an error code. The operator 
should refer to the Displayed Messages Guide for a 
description of the error. 

The GETNR operation causes a terminal error during 
program generation if the WSU program does not 
specify a transaction file. 

The GETNR operation cannot read records that are 
being inserted in the transaction file until the processing 
of the insert display ends. 
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GETPH (GET THE PREVIOUS HEADER RECORD IN 
THE TRANSACTION FILE) 

Indicators Factor Operation Factor Result Resulting 

(9-171 , 2 Field Indicators 

~ion al Blank GETPH ~ional Blank QQ.tional 

This operation reads the previous logical header record 
from the transaction file up to the beginning of a chain 
of records. The record is read only; it is not displayed. 
A record-not-found condition occurs when WSU, trying 
to read the previous header record in the chain would 
read ahead of the first record in the chain. WSU turns 
on the indicator for the type of record read and turns off 
all other record identifying indicators for the transaction 
file. A record-not-found condition also occurs when 
WSU cannot recognize the record type. If WSU can 
recognize the record type, WSU places those fields for 
that record type into the field area and places the 
relative record number of the record in the *RLRU 
reserved field. 

Factor 1 of a GETPH operation must be blank, and 
factor 2 must be blank or the name of the transaction 
file. (If factor 2 is blank, WSU assumes the transaction 
file name.} You can code conditioning indicators in 
columns 7-17. Also, you can code a record-not-found 
indicator in columns 54-55. This indicator turns on 
when WSU tries to read ahead of the first record in a 
chain or when WSU cannot recognize the type of record 
read. 

WSU provides a way to detect input/ output errors that 
might occur during a GETPH operation by allowing you 
to code an error indicator in columns 61-62 of the 
T specification. Each time WSU does the GETPH 
operation, that error indicator is set off and the *ERROR 
reserved field is set to zero. If an error occurs during 
the GETPH operation, the error indicator is set on and 
an error code is placed in *ERROR. Refer to Chapter 13 
for information about *ERROR and the error codes that 
this field can contain. Refer to Chapter 5 for a 
description of the Error Indicator entry on the 
T specification. 

WSU also provides ways to detect record-not-found 
conditions that might occur during a GETPH operation 
by allowing you to code a not-found indicator in 
columns 54-55 of the C specification for the operation 
or in columns 49-50 of the T specification. 

C Specification 
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If you code different not-found indicators on the 
T specification and C specification, the indicator on the 
C specification will be used for the GETPH operation. 
The not-found indicator on the T specification does not 
change and might reflect the result of a previous GETPH 
operation. Refer to Chapter 5 for a description of the 
Not Found Indicator entry on the T specification. 

A record-not-found condition is treated as an error only 
if not-found indicators are omitted from the GETPH 
operation and from the T specification. Therefore, any 
error indicator in columns 61-62 of the T specification is 
used when a not-found condition occurs and columns 
54-55 of the GETPH operation and columns 49-50 of 
the T specification are blank. 

If a not-found condition or input/ output error occurs 
and indicators have not been coded in the program to 
reflect their occurrence, the system operator receives 
WSU message 803 and an error code. The operator 
should refer to the Displayed Messages Guide for a 
description of the error. 

The GETPH operation causes a terminal error during 
program generation if the WSU program does not 
specify a transaction file. 

If you code GETPH in your program and there are no 
header records in the file (columns 55-56 of the 
T specification are blank}. WSU issues a terminal 
message during program generation. 



GETPR (GET THE PREVIOUS RECORD IN THE 
TRANSACTION FILE) 

Indicators Factor Operation Factor Result Resulting 

(9-1Zl 1 2 Field Indicators 

OJ1!ional Blank GETPR Qmional Blank Qmional 

This operation reads the previous logical record from the 
transaction file up to the beginning of a chain of 
records. The record is read only; it is not displayed. A 
record-not-found condition occurs when WSU, trying to 
read the previous record in the chain would read ahead 
of the first record in the chain. WSU turns on the 
indicator for the type of record read and turns off all 
other record identifying indicators for the transaction file. 
A record-not-found condition also occurs when WSU 
cannot recognize the record type. If WSU can recognize 
the record type, WSU places those fields for that record 
type into the field area and places the relative record 
number of the record in the *RLRU reserved field. 

Factor 1 of a G ETPR operation must be blank, and 
factor 2 must be blank or the name of the transaction 
file. (If factor 2 is blank, WSU assumes the transaction 
file name.) You can code conditioning indicators in 
columns 7-17. Also, you can code a record-not-found 
indicator in columns 54-55. This indicator turns on 
when WSU tries to read ahead of the first record in the 
chain or when WSU cannot recognize the type of record 
read. 

WSU provides a way to detect input/ output errors that 
occur during a GETPR operation by allowing you to code 
an error indicator in columns 61-62 of the 
T specification. Each time WSU does the GETPR 
operation, that error indicator is set off and the *ERROR 
reserved field is set to zero. If an error occurs during 
the GETPR operation, the error indicator is set on and 
an error code is placed in *ERROR. Refer to Chapter 13 
for information about *ERROR and the error codes that 
this field can contain. Refer to Chapter 5 for a 
description of the Error Indicator entry on the T 
specification. 

WSU also provides ways to detect record-not-found 
conditions that might occur during a GETPR operation 
by allowing you to code a not-found indicator in 
columns 54-55 of the C specification for the operation 
or in columns 49-50 of the T specification. 

If you code different not-found indicators on the 
T specification and C specification, the indicator on the 
C specification will be used for the GETPR operation. 
The not-found indicator on the T specification does not 
change and might reflect the result of a previous GETPR 
operation. Refer to Chapter 5 for a description of the 
Not Found Indicator entry on the T specification. 

A record-not-found condition is treated as an error only 
if not-found indicators are omitted from the GETPR 
operation and from the T specification. Therefore, any 
error indicator in columns 61-62 of the T specification is 
used when a not-found condition occurs and columns 
54-55 of the GETPR operation and columns 49-50 of 
the T specification are blank. 

If a not-found condition or input/ output error occurs 
and indicators have not been coded in the program to 
reflect their occurrence, the system operator receives 
WSU message 803 and an error code. The operator 
should refer to the Displayed Messages Guide for a 
description of the error. 

The GETPR operation causes a terminal error during 
program generation if the WSU program does not 
specify a transaction file. 

The GETPR operation cannot read records that are being 
inserted in the transaction file until the processing of the 
insert display ends. 
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GOTO (GO TO) You can condition the GOTO operation with indicators in 
columns 7-17. 

Indicators Factor Operation Factor· Result Resulting 

(9-1'Zl 1 2 

Qmional Blank GOTO R!!!!..uired 

Field 

Blank 

Indicators 

Blank 
Figure 9-10 shows examples of using the GOTO and 
TAG operations. 

Use this operation to skip instructions and go to a TAG 
or ENDSR line. You can use GOTO to branch to a 
previous operation or to an operation that follows the 
GOTO operation. You cannot use GOTO to branch 
outside of C specifications for a display, subroutine, or 
processing level. 

Factor 2 must contain the name of the line branched to 
(identified by the label on a TAG or ENDSR line). The 
label in factor 2 must be left-adjusted. Factor 1 and the 
result field must be blank. 

WSU C Specifications 

Indicators Table or Menage Text 

Factor 1 Operation Factor 2 
~-~ I J Literal 

Resulting 
Indicators 

Sequence :;·z· A~d And 
Number :::.c( Result Field Arithmetic 

~ ~: !: Plus ~ero 
! ~jj] if S Compare 

~ ~ ~· Name Length .l ! 1>2 l<2 1 =2 

Comments 

GX21·9254-
Printed in U.S.A. 

Q ~:if~ j ~ ~ ~ High Low Equal 
, 2 3 4 s ~I 1 a 9 10 ,, n 1J 141s 1s 111s 19 20 21 22 23 242s 26 ~2s 2930 31323334 as 36 a138as404142~44 45 46 47 48 49sos1 s2 s s4 ss ss ~68 s9fso e1s26364 66 66 s168 ee10111213141s1e 11111eeo 

c 
c 
c 
c 

~i--i-oi-:-1 r.-t::-ot-ct-1-t-t:-T:if-T-T-r-r-i--rF-r-l-r-'E.-r-IL-r-l>-r-~T-r-T-rt~:t~tg:t-t--i:!:t!lt jE:t:L:rD-rB-r-r-r-r-r1E-r-rE-rL-r-r8-r-r-i-T2.-i-T-r-i-1-r'l'-tt" If the resu It of the subtraction ~ 
i-:-jo Er+:-1 ~1 JOt-t-11c r--HH~=i-1-1--t-t--t-t-tt:=t;t;~.t--t--r-r-r'-r-0-r-!Tlt]Ot-t~+-[!J+-M+-~t-t-1t-t-1-t-t--t-t---t:=t--t-t-+-r.1'tt"-i-T-r-r-t.- is min us, bran ch to Ii ne 00140 • ..-
JO!ol1 Joie I[E]LI>~ ~Ill[ it ~ft'IE 8 I I I I I I I I I I I I I I I I I I I 
H-loi=-lt~JO+-lc+-+-++++++++++++++'+=+-+++tli+:~::i-:~:+:~++l!!::i-l!J+,.±~++++++~:+.=+=+++++=+'++++++1.1..r-:c+l'-Do the multiplication and then 

~~~~~1~~~c+-+-++++++++~R~lt~~~2~+++++[~~~~++~++++++++~++++++++++++++++uncondlt~nallybranchtoline 

~!. ttiittJt-r 
c 
c 

lf1U 

c 

c Iii 2.J] .. S 1--+.++.:..i!OJ.:+r+-joJl-l'IE"""JNl""l-D -+.-w I I I I I I I I I I I I I I I TT I I I I I I I I I I l_--+-+-if--+-+-1-+-+-+-+-+-+-+-t 
1-+-+++-+c-+-1-1-1-+-+++++-+-+-i-1-1-+-+++-+-+-1-4~H-1-+-+-+++-+-H This processing is skipped when indicator -1-1--+-+++-+-+-+-+-i-+-H 
1=1=tt-t-:1"c::t-t-+-t-t-t-t-T-r-r--t-tc:i--;t:ct-t-+-+--r-T---t-tfr=1~~.11::"1::-t-t-t-+-+--i--r--1t.27 is off and indicator 45 is on. 
IO~S olQ]c E /II I> L'-"~ 1 

c 
c 

c 
c 
c 

Figure 9-10. GOTO and TAG Operations 
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IMSG (DISPLAY AN INFORMATION MESSAGE) 

Indicators Factor Operation Factor Result Resulting 

(9-171 1 2 Field Indicators 

Qi!!ional Blank IMSG R!llluired R!!!l_uired ~ti on al 

The IMSG operation causes a user-defined message to 
be shown on the bottom line of the current display. If 
data is on the bottom line, the message overlays it. If 
resulting indicators are specified by the operation, those 
indicators turn on. The current display is not reissued; 
the only change to it is the message. The execution of 
the C specifications stops and the operator cannot key 
data into any field on the display. 

To clear the message, the operator must press the Error 
Reset key. To resume processing at the C specification 
that follows the IMSG operation, the operator must 
press the Enter/Rec Adv key, an enabled function key, 
or an enabled user command key. 

if an IMSG operation is executed in processing that has 
no associated display (ES processing, for example), the 
message is shown on the bottom line of the current 
display. The operator cannot key data into any field on 
the display. If an IMSG operation is executed while the 
WSU menu is displayed, the screen is cleared before 
the message is displayed. 

If an IMSG is executed in preprocessing before a PUTS 
for the display occurs, the entire display is shown and 
the message is put on its bottom line. 

c 
c 
c 
c .__ ___ c 
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9-22 IMSG (Display an Information Message) 

Factor 1 must be blank. You can code indicators in 
columns 7-17 and columns 54-59. The indicators in 
columns 54-59 turn on when IMSG executes, and you 
can use these indicators to condition subsequent 
operations. These indicators cannot be used to 
condition display attributes or field attributes. 

Columns 33-52 can contain message text or a MIC. 
Message text must be enclosed in apostrophes. Code 
two consecutive apostrophes to represent one 
apostrophe in text. The message text appears on the 
bottom line of the display. 

Columns 33-52 can contain ideographic message text. 
This text must be enclosed in apostrophes. 

A MIC is four digits that reference the appropriate 
message in your message member. Code the MIC in 
columns 33-36. Columns 23-30 of the J specification 
contain the name of your message member. 

When continuing a message that contains ideographic 
characters, you should consider the following: 

1. If a shift-in character is in column 51 or column 
52 and if the message is continued with a 
shift-out character in column 7 of the continuatio~ 
line, the shift-in/shift-out pair and the intervening 
blank (if one exists) are deleted when the message 
is concatenated. 

2. If a shift-out character is in column 51 and a 
shift-in character is in column 52, the 
shift-out/shift-in pair is deleted when the 
message is concatenated. 

Figure 9-11 shows examples of the IMSG operation. 

You can continue text to columns 7-52 of the following 
C specification line by coding any nonblank character in 
column 53 of the line you want to continue. Column 7 
of the continuation line must not be an*. WSU allows 
64 characters of message text. 
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Indicators Table or Message Text 

Sequence 
Number 

I I 
! ~f-r-..-+~.-+-~-1 

& oii:il 
~ -~3:-
E ~w 
o ecn o o o 

L.L O..UJ z z z 

Factor 1 Operation Factor 2 
Literal 

Result Field 

Name Length 

Resulting 
Indicators 

Arithmetic 

~ Plus Mirus Zero 

~ Compare 
'01----....J 
:: 1>2 1<2 1=2 

~ High Low Equal 

Comments 

1 2 3 4 5 6 7 8 9101112131415161718192021222324252627282930313233343536373839404142~4445464748495051 53 54 55 56 57585960 6162 636465 66 67 68 6970 7172 73 747576 77 787980 

c ~IA IM5G ~030 15 
c 
c 
c I~S6 'RECORD WRITrnEN' ZS 
c 
c 

c N AN IMSG 'RECORD TYPc SA A 5U~!52S 
COR~ECT PRE]SS CK07i fF ~OT CK11' 

c 
c I SG 'll 
c~ L-L..l__ - L._L_J_J_ -·"··'---~~~-- .. L __ .L...J _____ • _L_L__J L- ... __ L __ L..L.J __ 

Figure 9-11. Examples of the IMSG Operation 

MOVE (MOVE) 

Indicators Factor Operation Factor Result Resulting 

(9-17) 1 2 Field Indicators 

Optional Blank MOVE Required R~uired Blank 

This operation moves all or part of factor 2 into the 
result field. Moving begins with the rightmost character 
of factor 2, which moves into the rightmost character of 
the result field. Factor 2 does not change. Factor 1 and 
columns 54-59 must be blank. 

If factor 2 is longer than the result field, the extra 
leftmost characters of factor 2 do not move. If factor 2 
is shorter than the result field, the extra leftmost 
characters in the result field do not change. 

The MOVE operation can be used to change numeric 
data into alphameric data and alphameric data into 
numeric data. To change numeric data into alphameric 
data, code the name of the numeric field in factor 2 and 
the name of an alphameric field in the result field. To 
change alphameric data into numeric data, code the 
name of the alphameric field in factor 2 and the name 
of a numeric field in the result field. 

When an alphameric field is moved into a numeric result 
field, the digit portion of each character is converted to 
its corresponding numeric character and then moved to 
the result field. Blanks are transferred as zeros. The 
zone portion of the rightmost alphameric character is 
converted to its corresponding sign and is moved to the 
rightmost position of the numeric field and becomes the 
sign of the field. 

When the MOVE operation is used to move data into a 
numeric field, the decimal positions specified for the 
field in factor 2 are ignored. For example, if 1.00 is 
moved into a numeric field that has one decimal 
position, the result is 10.0. 

Figure 9-12 shows examples of the MOVE operation. 

You can blank an alphameric field by coding the MOVE 
operation with *BLANK as factor 2 and the name of the 
field to blank as the result field. 
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Factor 2 and Result Field Same Length 

Factor 2 Result Field 

1P 1H 14 1S1N1 Before MOVE 15 16 j 7 18 14 I 
Alphameric Alphameric 

1P1H 14,S1N1 After MQVE 1P 1H 14 1S 1N 1 

1P1H 141S 1N1 Before MOVE 15 16 17 18 14 1 
Numeric Alphameric -

1P1H 14 1S 1N1 After MOVE 11 18 14 12 15 1 

17181412151 Before MOVE 1A 1L1T 151F1 
Numeric Numeric 

11 18 14 12 151 After MOVE 17181412151 

17181412151 Before MOVE 1A1L1T151F I 
Alphameric Numeric 

17181412151 After MOVE 17181412151 

Factor 2 Shorter Than Result Field 

Factor 2 Result Field 

+ 
1 P1H 141S1N 1 Before MOVE 1112131415161718141 

Alphameric 
1P1H141S1N1 After MOVE 11 12 13 14 1P1H14 1S1N1 

Alphameric 

+ 
1P 1H14 1S 1N 1 Before MOVE 1112131415161718141 

Alphameric Numeric 
1P 1H14 1S 1N 1 After MOVE 1112131417181412151 (5 =letter N) 

+ 
I 11 21 7 18 14 121 5 I Before MOVE 1112131415161718191 

Numeric + Numeric 
11121718-412151 After MOVE 11 12,1 12 11 18 14 12 151 

11 12 11,8 14 12,5, Before MOVE 1A 1C 1F,G 1P 1H,4 1S 1N, 
Numeric Alphameric 

1112 11 18 14 12 15 1 After MOVE 1A 1c 11 12 11 18 14 12 15 1 

Factor 2 Longer Than Result Field 
Factor 2 Result Field 

I A 1C1E 1G 1P 1H 14 15 1N 1 Before MOVE 15,6 17 18 14 1 
Alphameric 

1A1C 1E1G 1P1H 141S1N1 After MOVE 1P 1H14 1S 1N 1 
Alphameric 

+ 
I A IC 1 E I GI p I H 14 I S 1 N I Before MOVE 15 16 17 18 14 1 

Alphameric 
I A, c I E I GI p I H 14 I s I N I After MOVE ,7181412151 

Numeric 

1 1121718 14 12 15 1 Before MOVE 15161714181 
Numeric Numeric 

I 1121718 14 12 15 I After MOVE 17181412151 

1112 17 18 14 12 15 1 Before MOVE 1P 1H141S 1N I 
Numeric 

11 12 17 18 141215 1 After MOVE 17 18 14 12 15 1 
Alphameric 

+ 
4 =letter D -
5 =letter N 

Figur.a 9-12. MOVE Operations 
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MOVEL (MOVE LEFT) 

lndicetora Factor Opention Fector Reeult RHulting 

1-17 , 2 Field lndlcetors 

~ Blenk MOVEL !!!!l,uired Reauired Blenk 

This operation moves all or part of factor 2 into the 
result field. Moving begins with the leftmost character 
of factor 2, which moves into the leftmost character of 
the result field. Factor 2 does not change. Factor 1 and 
columns 54-59 must be blank. 

If factor 2 is longer than the result field, the extra 
rightmost characters of factor 2 do not move. If factor 
2 is shorter than the result field, the extra rightmost 
characters of the result field do not change. 

The MOVEL operation can be used to change numeric 
data into alphameric data and alphameric data into 
numeric data. To change numeric data into alphameric 
data, code the name of the numeric field in factor 2 and 
name of an alphameric field in the result field. To 
change alphameric data into numeric data, code the 
name of the alphameric field in factor 2 and the name 
of a numeric field in the result field. 

When an alphameric field is moved into a numeric result 
field, the digit portion of each character is converted to 
its corresponding numeric character and then moved to 
the result field. Blanks are transferred as zeros. When 
factor 2 is longer than the result field or the same length 
as the result field, the zone portion of the rightmost 
character of factor 2 is converted and used as the sign 
of the result field, whether or not the rightmost 
character is included in the move. 

When the MOVEL operation is .used to move data into a 
numeric field, the decimal positions specified for the 
field in factor 2 are ignored. For example, if 1.00 is 
moved into a numeric field that has one decimal 
position, the result is 10.0. 

Figure 9-13 summarizes the MOVEL operation. A 
summary of the rules for MOVEL operations for three 
conditions based on field lengths is as follows: 

1. Factor 2 is the same length as the result field: 
a. If factor 2 and the result field are numeric, the 

sign is moved with the rightmost position. 
b. If factor 2 is numeric and the result field is 

alphameric, the sign is moved with the 
rightmost position. 

c. If factor 2 is alphameric and the result field is 
numeric, a minus zone is moved into the 
rightmost position of the result field if the zone 
from the rightmost position of factor 2 is a D 
(minus zone). However, if the zone from the 
rightmost position of factor 2 is not a D, a 
positive zone is moved into the rightmost 
position of the result field. Digit portions are 
converted to their corresponding numeric 
characters. 

d. If factor 2 and the result field are alphameric, 
all characters are moved. 

2. Factor 2 is longer than the result field: 

3. 

a. If factor 2 and the result field are numeric, the 
sign from the rightmost position of factor 2 is 
moved into the rightmost position of the result 
field. 

b. If factor 2 is numeric and the result field is 
alphameric, the result field contains only 
numeric characters. 

c. If factor 2 is alphameric and the result field is 
numeric, a minus zone is moved into the 
rightmost position of the result field if the zone 
from the rightmost position of factor 2 is a D 
(minus zone). However, if the zone from the 
rightmost position of factor 2 is not a D, a 
positive zone is moved into the rightmost 
position of the result field. Other result field 
positions contain only numeric characters. 

d. If factor 2 and the result field are alphameric, 
only the number of characters needed to fill the 
result-field are moved. 

Factor 2 is shorter than the result field: 
a. If factor 2 is either numeric or alphameric and 

the result field is numeric, the digit portion of 
factor 2 replaces the contents of the leftmost 
positions of the result field. The sign in the 
rightmost position of the result field is not 
changed. 

b. If factor 2 is either numeric or alphameric and 
the result field is alphameric, the characters in 
factor 2 replace the equivalent number of 
leftmost positions in, the result field. No change 
is made in the zone of the rightmost position of 
the result field. 
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Factor 2 and Result Field Same Length 

Factor 2 Result Field 

t -
Before MOVEL 

; + 
17181412151 15161718141 

a. Numeric t -
171814f2151 

Numeric 
17181412151 After MOVEL 

1718t412151 Before MOVE L I A1 K1T141 D1 
b. Numeric 

1 718t412 15 1(S=letter N) 
Alphameric 

After MOVEL 17 18 14 12 1N1 
+ 

Ip I H1 41 s I NI Before MOVEL 15161718141 
c. Alphameric Numeric 

1P1H14 1S1N1 After MOVEL 17181412151 

1P1 H141S1 N1 Before MOVEL 1A1K1T141D 1 
d. Alphameric 

1P1H1 4 1S1N1 After MOVEL 1P1H1 4 1S1N1 
Alphameric 

Factor 2 Longer Than Result Field 

Factor 2 Result Field 
- 151617181~1 10101010111814 12a51 Before MOVEL 

a. Numeric 
After MOVEL ' - Numeric 

1010101011181412r51 10101010111 

I 9 I 0 I 3 I 1 I 7 .1 8 I 4 I 2 I ~ I Before MOVEL 1A1K1T141D1 
b. Numeric Alphameric 

1910131117181412151 After MOVEL 19101311171 

1B1R1W1C 1X1H14 1S1N1 Before MOVEL 15 16 17 18tt, 
c. Alphameric 

12191613t7, 
Numeric 

1B1R1W1C 1X1H141S1N1 After MOVEL 

1B 1R1W1C1X1H 141S 1N1 Before MOVEL 1A1K1T14 1D 1 
d. Alphameric Alphameric 

1B1R1W1C 1X 1H 14 1S 1N1 After MOVEL 1B1R1W1C,X1 

Factor 2 Shorter Than Result Field 

Factor 2 Result Field 

\Numeric 
17181412151 Before MOVEL 1131019141312111~ I 

t + Numeric 
17181412151 After MOVEL 17 18 1412 15131211 10 I 

a.< 

lAlphameric 1C,P 1T 15 1N1 Before MOVEL 11131019141312111~1 
Numeric 

1C1P 1T 15 1N1 After MOVEL 13171315 15 1312 1 1 1 3 I 

17181412151 Before MOVEL 1B1R1W1C1X1H141S1A 1 rmer;c Alphameric 
17181412151 After MOVEL 1718 14121N1H14 1S1A1 

b. 
tC1P1T151N, Before MOVEL 1B 1R1W1C 1X1H 141S1 A I 

Alphameric Alphameric 
1C 1P1T 15 1N, After MOVEL 1C1P1T151N1H141S1A1 

The arrow ~ between numbers indicates a decimal point. 

Figure 9-13. MOVEL Operations 
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MSG (DISPLAY A DIAGNOSTIC MESSAGE) 

Indicators Factor Operation Factor Result Resulting 

(9-17) 1 2 Field Indicators 

QE!ional Blank MSG R!!9Jlired Req_uired Qptional 

During the processing of a display, you can interrupt the 
programmed processing via the MSG operation. This 
operation causes the current display to be immediately 
shown with a user message on the bottom line of the 
display. The message overlays any data that is on the 
bottom line of the display. Output fields that are 
conditioned by indicators that are on will be updated. 
The cursor, unless repositioned via an indicator on a 
D specification, remains where it was when the MSG 
operation occurred. Fields that were protected remain 
protected; fields that were unprotected remain 
unprotected, even if the indicator that controls these 
attributes changes. 

If an MSG operation is executed in processing that has 
no associated display (ES processing, for example), the 
message is shown on the bottom line of the current 
display. The operator cannot key data into any field on 
the display. If an MSG operation is executed while the 
WSU menu is displayed, the screen is cleared before 
the message is displayed. 

The execution of C specifications stops and the operator 
must press the Error Reset key before continuing. The 
operator, after pressing Error Reset, can enter data into 
any unprotected input field. When the operator 
responds by pressing the Enter I Rec Adv key or a user 
command key, execution resumes with the first 
operation for the display. The RP indicator turns on and 
can be used to condition operations that should or 
should not repeat. The message is cleared when Error 
Reset is pressed. 

The MSG operation performs the same, whether or not 
the display has preprocessing. The display is shown 
with the message, the operator responds, and then the 
display' s processing begins. 

L--~~~~Er~ro=rM~e-ssaT~ 
MSG RP Indicator 

Turns On 
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Factor 1 must be blank. You can code indicators in 
columns 7-17 and columns 54-59. The indicators in 
columns 54-59 turn on when MSG executes. You can 
use these indicators to condition attributes of the display 
(for example, sound the alarm) or of certain fields (for 
example, blink these fields). 

Columns 33-52 can contain message text or a MIC. 
Message text must be enclosed in apostrophes. Code 
two consecutive apostrophes to represent one 
apostrophe in text. The message text appears on the 
bottom line of the display. 

Columns 33-52 can contain ideographic message text. 
This text must be enclosed in apostrophes. 

A MIC is four digits that reference the appropriate 
message in your message member. Code the MIC in 
columns 33-36. Columns 23-30 of the J specification 
must contain the name of your message member. 

When continuing a message that contains ideographic 
characters, you should consider the following: 

1. 

2. 

If a shift-in character is in column 51 or column 
52 and if the message is continued with a 
shift-out character in column 7 of the continuation 
line, the shift-in/shift-out pair and the intervening 
blank (if one exists) are deleted when the message 
is concatenated. 

If a shift-out character is in column 51 and a 
shift-in character is in column 52, the 
shift-out/shift-in pair is deleted when the 
message is concatenated. 

Figure 9-14 shows examples of the MSG operation. 

You can continue text to columns 7-52 of the following 
C specification line by coding any nonblank character in 
column 53 of the line you want to continue. Column 7 
of the continuation line must not be an*. WSU allows 
64 characters of message text. 

WSU C Specifications GX21-9254-
Printed in U.S.A . 
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Figure 9-14. Examples of the MSG Operation 
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MUL T (MULTIPLY) 

Indicators Factor Operation Factor Result Resulting 

~17) 1 2 Field Indicators 

Qmional R~uired MULT R~uired R~ired Qmional 

This operation multiplies factor 1 by factor 2 and places 
the product in the result field. Factor 1 and factor 2 do 
not change unless either factor 1 or factor 2 is the result 
field. The result field should be large enough to hold the 
product. The maximum product length equals the length 
of factor 1 plus the length of factor 2. 

MVR (MOVE REMAINDER) 

Indicators Factor Operation Factor Result Resulting 

(9-171 1 2 Field Indicators 

O~ional Blank MVR Blank R~uired Qmional 

This operation moves the remainder from the previous 
divide operation to the result field. Factor 1 and factor 2 
must be blank. The MVR operation must immediately 
follow the divide operation. 

The maximum length of the remainder (including decimal 
positions) is 15. The number of significant decimal 
positions is the greater of: 

• The number of decimal positions in factor 1 of the 
previous divide operation 

• The sum of the decimal positions in factor 2 and the 
result field of the previous divide operation 

The maximum whole number positions in the remainder 
is equal to the whole number positions in factor 2 of the 
previous divide operation. 

You cannot code the move remainder operation after a 
divide operation that you half adjusted (column 53). 

PRTY (PRIORITY) 

Indicators Factor Operation Factor Result Resulting 

(9-17) 1 2 Field Indicators 

Blank Blank PRTY R~uired Blank Blank 

This operation assigns an execution priority (expected 
frequency of use) to the subroutine. When specified, 
PRTY must immediately follow a BEGSR operation. 
Factor 2 must contain 0, 1, 2, or 3. The highest priority 
is 3, the lowest priority is 0. If the PRTY operation is 
not specified in a subroutine, WSU assigns priority 0 to 
that subroutine. 

Refer to Assigning Priority to Display Screen Formats 

and Suf:)routines in Chapter 13 for an explanation of the 
use of the PRTY operation. 
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PUT (WRITE A RECORD) 

Indicators Factor Operation Factor Result Resulting 

(9-17) 1 2 Field Indicators 

Qillional Blank PUT R~uired Blank Ootional 

This operation writes one record to the transaction file 
or a master file. A PUT operation is required in a WSU 
program only if records are added, updated, or inserted. 

Factor 1 must be blank and factor 2 must be the name 
of the file. For a PUT to a master file, columns 54-55 
must be blank. For a PUT to the transaction file, 
columns 54-55 can indicate the type of record to be 
written or they can be left blank. You can code 
indicators in columns 7-17; however, columns 43-53 
and columns 56-59 must be blank. 

When a PUT operation executes, WSU extracts fields of 
the indicated record type from the field area and adds, 
updates, or inserts the record in the.file. However, the 
indicated record type is not necessarily the type that is 
recognized when the added, updated, or inserted record 
is subsequently retrieved for a GET operation. 

If the PUT operation does not specify a record type, 
WSU refers to the most recent get operation that 
occurred for the file since the most recent mode change 
and assumes that the record type recognized and saved 
from this operation is the record type for the PUT 
operation. 

C Specification 
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The following summarizes the PUT operation: 

Transaction File Record PUT 

Record Type in Blanks in Columns 54-55 
Mode Columns 54-55 I (see notes) 

Enter Adds a record to Updates the last record 
the file read via GETNR, GETNH, 

GETPR, GETPH 

Review Updates the Updates the last record 
displayed record read via GETNR, GETNH, 

GETPR, GETPH 

Insert Inserts a record Updates the last record 
after the read via GETNR, GETNH, 
diS.1:tlaved record GETPR GETPH 

Notes: 
1. If a PUT operation without a record type executes 

and a get operation has not occurred for a record 
since the most recent mode change, WSU does one 
of the following: 
• Sets on the error indicator coded on the 

T specification and places an error code in 
*ERROR. 

• Displays WSU message 803 and an error code at 
the system console if an error indicator has not 
been coded on the T specification. 

2. If the PUT operation occurs after a Roll or Page 
Record or Group command key is used to start a 
review function and a record type is specified, the 
transaction file record that was initially retrieved to 
satisfy the request is the record that is updated by 
the review mode PUT operation. 



Master File Record Put 

Mode Blanks in Columns 54-55 (see note) 

Enter Updates the last record read via GET 

Review Updates the last record read via GET 

Insert U_12_dates the last record read via GET 

Note: If a PUT operation without an ID executes and a 
get operation has not occurred for a record since the 
most recent mode change, WSU does one of the 
following: 
• Sets on the error indicator coded on the 

M specification and places an error code in *ERROR. 
• Displays WSU message 803 and an error code at the 

system console if an error indicator has not been 
coded on the M specification. 

PUTN (ADD TO A MASTER FILE) 

Indicators Factor Operation Factor Result Resulting 

(9-171 1 2 Field Indicators 

Qp~ional Blank PUTN Rom_uired Blank R@g_uired 

This operation adds one record to a master file. 

Factor 1 must be blank and factor 2 must be the name 
of an indexed master file. You can code indicators in 
columns 7-17; however, columns 43-53 and columns 
56-69 must be blank. Columns 54-55 must contain the 
type (ID) of the record to be added. 

When a PUTN operation executes, WSU extracts fields 
of the indicated record type from the field area and adds 
the record to the file. 

The key of the added record will be the contents of the 
key field (indicated on the F specification) at the time 
the PUTN operation executes. The contents of the chain 
field(s) specified on the M specification do not indicate 
the key of the added record. The record key must not 
be hexadecimal FFs. 

C Specification 
Master File Record Put 9-31 



PUTS (SHOW A DISPLAY) 

Indicators Factor Operation Factor Rae ult Resulting 

_19-11}_ , 2 Fl aid Indicators 

~ional Blank PUTS R!!9._uired Blank Blank 

During the processing of a display, the programmed 
processing can be modified via the PUTS operation. 
PUTS causes the display named in factor 2 to be 
selected for processing. Factor 1 and columns 43-59 
must be blank. Columns 7-17 can contain indicators. 

Factor 2 can be the name of another display in the 
program or the name of the current display (which 
causes the display to be reshown). 

Factor 2 can name a processing level display only if a 
PUTS operation occurs in the processing for that 
preprocessed display. 

Processing Level Display named IWDISP 

Preprocessing { 

User 
command 
key or 
Enter/Rec Adv, 
key 

PUTS IWDISP ___ _. 

The operator can interrupt normal processing to bypass 
the current display, to view a help display for the 
program, or to do alternative processing after the PUTS 
operation. 
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Figure 9-15 shows how WSU typically selects the 
display that follows a display shown by a PUTS 
operation during an enter mode sequence: 

Do ES processing 

Select 
first 

display in 

prirrery 
sequence 

PUTS 
for 

Display 1 

Display 1 

Processing 

Select most 
recently shown 

sequenced display 

Figure 9-15. Display Selection Following PUTS 

Select 
neKt display 
in secondary 

sequence 

Seloc:t 
first 

displey in 
-=ondory --
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Using PUTS in Special Processing Level Calculations 

If you issue a PUTS operation from a special processing 
level (IJ, IW, ES, EW, or EJ) the processing level 
indicator remains on during the processing of the PUTS 
display. When the calculations for the PUTS display 
have all been done, WSU sets the indicator off and 
selects the next processing level display or the first 
display in the primary sequence. All calculations that 
followed the PUTS operation in the processing level are 
not done. If the display shown by the PUTS operation is 
normally part of a sequence of displays, the other 
displays in the sequence are ignored. Only the 
processing for the display shown by the PUTS operation 
is performed before the next processing level display or 
the first display of the primary sequence is selected. If 
the Bypass Display command key is pressed while the 
display shown by the PUTS operation is displayed, any 
processing for the display is ignored and the ne:Xt 
processing level display or the first display of the 
primary sequence is selected. 

The following chart shows what happens when a PUTS 
operation is used in IW processing. 

These calculations 
are not done. 

First display 
in primary 
sequence 

C Specification 

IWisON 

IW is set to off. 

IW is off 
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Examples Using PUTS 

The following examples, 1 through 8, illustrate various 
uses of the PUTS operation during an enter mode 
sequence. 

Example 1: Use PUTS to show a display for which 
processing has been specified. 

Display 1 

D PUTS Display 1 Processing 

II The PUTS operation causes Display 1 to appear. 

When the operator enters Display 1, processing 
begins with its first C specification. 

II Assume that Display 1 is in a sequence of 
displays. When the processing for Display 1 ends, 
WSU selects the next display in the sequence. 



Example 2: Use PUTS to show a display (Display 1), for 
which processing has not been specified, on the top half 
of the display screen. Assume that the Reset Keyboard 
entry on the S specification is N for this display. 
(Because the Reset Keyboard entry is N, Display 1 must 
be a nonsequenced display, which means that its S and 
D specifications must follow those S and D 
specifications that describe the sequenced displays in 
the WSU program.) 

Use a second PUTS to show a display (Display 2) on the 
bottom half of the display screen. Assume that Display 
2 has processing, does not have preprocessing, does 
not clear the display, and is in an enter mode sequence 
of displays. 

Display 1 

Display 2 

Processing for Display 2 

II 

II The first PUTS operation causes Display 1 to 
appear. Because Display 1 has neither processing 
nor Reset Keyboard specified, control returns 
immediately to the operation that follows the 
PUTS for Display 1. 

B The second PUTS operation causes Display 2 to 
appear. Display 1 remains on the display screen. 
When the operator enters Display 2, processing 
begins with its first C specification. 

a When the processing for Display 2 ends, WSU 
selects the next display in the sequence. 

Note: If a level indicator (such as ES, EW, or EJ) is on 
when processing for Display 2 ends, the display for that 
processing level appears· next. 

Example 3: Use PUTS to show a nonsequenced display 
(Display 2) from a sequenced display (Display 1 ). 
Assume that neither Display 1 nor Display 2 has 
preprocessing and that both displays occur during an 
enter mode sequence. 

Nonsequenced 

Display 1 Display 2 

D PUTS Display 2 Processing 

II The PUTS operation causes Display 2 to appear. 
When the operator enters Display 2, processing 
begins with its first C specification. 

B When the processing for Display 2 ends, WSU 
shows Displ·ay 1. 
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Example 4: Use PUTS to show a nonsequenced display 
(Display 3) from a nonsequenced display (Display 2): 
Assume that Display 1 is in an enter mode sequence of 
displays and that these three displays do not have 
preprocessing. 

Sequenced Nonsequenced Nonsequenced 

Display 3 

II The PUTS operation causes Display 2 to appear. 
When the operator enters this display, processing 
begins with its first C specification. 

II This PUTS operation causes Display 3 to appear. 
When the operator enters this display, processing 
begins with its first C specification. 

II When the processing for Display 3 ends, WSU 
shows Display 1 (the most recent sequenced 
display). 

9-36 C Specification 

Example 5: Use PUTS to show a display that has 
preprocessing. 

Display 1 Display 2 

D PUTS o;wlov ~ ....,_ __ _ 
fl PUTS Display 2 

i.----' 

II Processing begins immediately for Display 2 when 
PUTS Display 2 occurs. Display 1 can be a 
processing level display. 

II Display 2 appears when this PUTS occurs. After 
Display 2 appears, the operation that follows the 
PUTS operation executes. During review, insert, or 
delete modes, Display 2. does not have to support 
review, insert, or delete mode for the current 
record type. Also, during one of these modes, if 
the operator presses command key 2 in response 
to Display 2, the search for a display that supports 
review, insert, or delete mode for the current 
record type begins at the display following 
Display 2. 



Example 6: Use PUTS to reshow a display that does not 
have preprocessing. 

Display 1 

II PUTS Display 1 ----' 

II The PUTS operation causes Display 1 to reappear. 
When the operator enters Display 1, processing 
begins with its first C specification. 

Example 7: Use PUTS to show a display that has 
preprocessing. 

c--~-
Display 1 

} Prepro-i" 
II PUTS Display 1 

fl PUTS Display 1 ___ _, 

II The first PUTS operation marks the end of the 
preprocessing and causes Display 1 to appear. 
When the operator enters Display 1, processing 
begins with the operation that follows the PUTS. 

II The second PUTS operation causes Display 1 to 
appear. When the operator enters Display .1, 
processing begins with the operation that follows 
this PUTS. 

Note: If an MSG operation occurs between II and D 
the preprocessing starts over. Consequently, the 
operator might have to respond to the display twice. 

Example 8: Use PUTS in a subroutine to show a display 
that does not have preprocessing and does not repeat. 
Assume that Display 1 is in an enter mode sequence of 
displays and that Display 2 is not in a sequence of 
displays. 

Subroutine 1 

~play2 
EXSR Subroutine 1 ~ D L=.J 

Display 2 

Processing 

II The PUTS operation causes Display 2 to appear. 
When the operator enters Display 2, processing 
begins with its first C specification. 

II When the processing for Display 2 ends, WSU 
selects Display 1, the most recently shown 
sequenced display. 
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RANGE (RANGE CHECK) 

Indicators Factor Operation Factor Result Reaulting 

J.9-tn_ 1 2 Field Indicators 

QQ_tional ~ired RANGE ~uired R!!l!Jired R!9!Jired 

This operation compares factor 1 with both factor 2 and 
the result field. As a result of the comparison, indicators 
turn on as follows: 

High: Factor 1 is greater than the higher value. 

Low: Factor 1 is less than the lower value. 

Equal: Factor 1 is equal to one of the values or 
between the two values. 

Factor 1, factor 2, and the result field must all be the 
same type; either alphameric or numeric. Figure 9-16 
shows examples of the RANGE operation. 

WSU C Specifications 

Sequence 
Number 

Indicator~ 

I I 
! ~:r-r----.---+~r-1-~-< 

3. !JI~ 

Table or Message Text 

Literal 
Factor 1 Factor 2 

Resulting 
Indicators 

Ar1thmet1c 
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1>21<21=2 
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Figure 9-16. Examples of the RANGE Operation 
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SETOF (SET OFF) 

Indicators F- Opennion Fllctor Rault Resulting ,,11._ 1 2 Field Indicators 

OIJlional Blank SET OF Blank Blank ~ired 

This operation turns off the indicators in columns 54-59. 

The indicators that can be set off with this operation 
are: 

AE 
EJ 
ES 
EW 
JA-JN. JP-JV 
KG-KL. KO-KY 
RC 
RS 
SA-SN, SP-SY 
U1-U8 
01-89 

Code these indicators in columns 54-59. The headings 
for columns 54-59 (plus or high, minus or low, zero or 
equal) have no meaning. Refer to Chapter 11, Indicators 
for a description of each of the indicators. 

Note: Indicators CG. DL, IJ, IN, IW, RP. and RV cannot 
be set off by the SETOF operation. 

SETON (SET ON) 

Indicators Factor Operation Factor Result Resulting 

~n 1 2 Field Indicators 

Ootional Blank SETON Blank Blank ~ired 

This operation turns on the indicators in columns 54-59. 

The indicators that can be set on with this operation 
are: 

AE 
EJ 
ES 
EW 
JA-JN, JP-JV 
KG-KL. KO-KY 
SA-SN, SP-SY 
U1-U8 
01-89 

Code these indicators in columns 54-59. The heading 
for columns 54-59 (plus or high. minus or low, zero or 
equal) have no meaning. Refer to Chapter 11, Indicators 
for a description of each of the indicators. 

Note: Indicators CG, DL, IJ. IN, IW, RC, RP, RS, and 
RV cannot be set on by the SETON operation. 

SUB (SUBTRACT) 

Indicators Factor Operation Factor Result Resulting 

l~1'll._ 1 2 Field Indicators 

Optional l.!!!Luried SUB Required l.!!!Luired Qe!ional 

This operation subtracts factor 2 from factor 1 and 
places the difference in the result field. Factor 1 and 
factor 2 do not change, unless either factor 1 or factor 2 
is the result field. 

Note: Subtracting a field from itself is a method of 
setting the result field to zero. 

C Specification 
SETOF (Set Off) 9-39 



TAG (TAG) 

Indicators Factor Operation Factor Result Resulting 

_t9-171 1 2 Field Indicators 

Blank R!!!l_uirad TAG Blank Blank Blank 

This operation names the line that a GOTO operation 
can branch to. Factor 1 contains the label, which must 
begin in column 18 with an alphabetic character and 
must be from one to six characters long. 

Factor 1 cannot be the same as: 

• Factor 1 of a BEGSR operation 

• Factor 1 of an ENDSR operation 

• Any other field name defined in the program 

The TAG operation does not use factor 2 and the result 
field, and does not allow indicators in columns 9-17. 

Refer to the GOTO operation in this chapter for an 
example of coding the TAG operation. 

TIME (TIME OF DAY AND DATE) 

Indicators Factor Operation Factor Ras ult Resulting 

J!l-1ll.. 1 2 Field Indicators 

QJ!.!ional Blank TIME Blank !'!!!llJired Blank 

This operation moves the system time of day or the 
system time of day and the system date into the result 
field. 

If the result field specifies a 6-digit numeric field with 
zero decimal positions, the time of day is placed in the 
field. If the result field specifies a 12-digit numeric field 
with zero decimal positions, the time of day is placed in 
the first six positions and the system date is placed in 
the last six positions. 

Entries in factor 1 (columns 18-27), factor 2 (columns 
33-42), half-adjust (column 53), and resulting indicators 
(columns 54-59) are not allowed. 

The format of the time of day is hhmmss, where hh 
specifies hours of the 24-hour clock, mm specifies 
minutes, and ss specifies seconds. 

C Specification 
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The format of the system date is determined by the 
system configuration. This format can be mmddyy, 
ddmmyy, or yymmdd, where mm specifies the month, 
dd specifies the day, and yy specifies the last two digits 
of the year. 

The system date placed in the result field might not 
match the program date that the UDATE field contains. 

Refer to the SSP Reference Manual for a description of 
the system date, program date, and system time of day. 

Z·ADD (ZERO AND ADDI 

Indicators Factor Operation Factor Result Resulting 

_t9-11l 1 2 Field Indicators 

Qmional Blank Z·ADD ~uirad R!!!l_uired QJ!.!ional 

This operation adds factor 2 to a field of zeros and 
places the sum in the result field. Factor 1 must be 
blank. Factor 2 does not change, unless either factor 1 
or factor 2 is the result field. 

Z·SUB (ZERO AND SUBTRACT) 

Indicators Factor Operation Factor Result Resulting 

(9-171 1 2 Field Indicators 

Optional Blank Z·SUB Reau ired Reauired Qmional 

This operation subtracts factor 2 from a field of zeros 
and places the difference in the result field. Factor 1 
must be blank. Factor 2 does not change, unless it is 
also the result field. 

COLUMNS 33-42 (FACTOR 2) 

Refer to Columns 18-27 (Factor 1) and Columns 33-42 
(Factor 2) in this chapter for a description of factor 2. 



COLUMNS 43-48 (RESULT FIELD) 

This entry names either the field that will contain the 
results of the operation coded in columns 28-32, or (as 
for the RANGE operation) the field or literal upon which 
the operation is done. You can define a field by coding 
a new field name, or you can use the name of a field 
that you have defined elsewhere in the program. During 
program generation, WSU reserves storage in a field 
area for copies of any field that you define. For a field 
defined elsewhere in a program, columns 49-52 can be 
blank; however, any entries in columns 49-52 must 
agree with all other definitions of the field in the 

program. 

A result field is the only place in your program that can 
define a job field. Only one copy of a job field is 
generated per program, rather than one copy per each 
display station that uses the program. Job field names 
must begin with & in column 43 followed by an 
alphabetic character (A-Z, #. $, or @) in column 44, 
which can be followed by zero to four alphameric 
characters. Job field names cannot contain blanks. 

COLUMNS 49-51 (RESULT FIELD LENGTH) 

1 to n 

Blank 

Other 

Length of a result field. The maximum 
length, n, is 15 for a numeric field and 256 
for an alphameric field. This entry is not 
required for a field that is defined elsewhere 
in the program. The length must be 
right-adjusted. 

The field is defined elsewhere in this 
program (on the I specifications in this 
program's data dictionary or on another 
C specification in the program). 

Assume blank. 

Code the field length for a result field long enough to 
hold the longest possible result. If the result field is too 
short, significant digits can be lost, or the result can be 
unpredictable depending on the contents of the fields at 
the time of execution. For example, to add field A (8 
positions long with four decimal places) to field B (10 
positions long with six decimal places). field C (the 
result field) must allow at least five positions to the left 
and six positions to the right of the decimal. 

9999.0000 
0001. 111111 

10000. 111111 

Field A 
Field B 
Field C (result field) 

In this case, field C was defined as 11 positions long 
with six decimal places. Some of the numbers to the 
right of the decimal could be lost without significantly 
changing the meaning of the result. However, if field C 
was defined as 10 positions long with six decimal 
positions, a significant digit to the left of the decimal 
would be lost. Field C in this case would be 
0000.111111 ; the meaning of the result has significantly 
changed. 

Those result fields defined as packed fields on 
I specifications can have their lengths redefined by this 
entry. The result field length must allow for the 
unpacked length of a field. 

For example, assume FIELD3 is a packed field, four 
positions long. If FIELD3 is used as a result field on a 
C specification, the length can be specified either as 6 
or as 7. If a length is not specified, WSU assumes the 
greater of the two possibilities, which in this example 
is 7. 
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COLUMN 52 (DECIMAL POSITIONS) 

0-9 The number of positions to the right of the 
decimal in a numeric result field. If the 
numeric result field contains no decimal 
positions, enter a 0 (zero). 

The number of decimal positions must never 
be greater than the length of the field. The 
number can, however, be larger or smaller 
than the number of decimal positions that 
actually result from an operation. If the 
number of decimal positions specified is 
greater than the number of decimal places 
that actually result from an operation, zeros 
fill in to the right. If the number specified is 
smaller than the number that results from the 
operation, the rightmost digits drop. 

Multiplication: 98.76 x 1.234 = 121.86984 

Blank 

Other 

Figure 9-17 shows how the contents of a 
result field after a multiplicatior. operation 
can change according to the decimal 
positions (column 52) and field length 
(columns 49-51) specifications. 

Alphameric result field, or numeric result field 
defined by an I specification or C 
specification elsewhere in the program. The 
decimal-positions entry must be blank if the 
field-length entry (columns 49-51) is blank. 

Assume zero if the field length (columns 
49-51 I is not blank; assume blank if the field 
length is blank. 

Decimal Positions Result Field Length (columns 49-51) 
for Result Field 1------~----------~----'-----.-----.-------.-----..,.------.------.---1 

(column 52) 

9 

8 

7 

6 0121.869840 

5 00121.86984 0121.86984 

4 000121.8698 00121.8698 

3 0000121.869 000121.869 00121.869 

2 00000121.86 0000121.86 000121.86 00121.86 

000000121.8 00000121.8 0000121.8 000121.8 00121.8 0121.8 

0 0000000121 000000121 00000121 0000121 000121 00121 0121 

Not permitted 

Permitted but inaccurate 

Recommended 

Figure 9-17. Result Field Contents Based on Various Field lengths and Decimal Positions 
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COLUMN 63 (HALF ADJUST) 

Blank Do not half adjust 

The half adjust entry is allowed with all arithmetic 
operations except MVR. Also, if half adjust is specified 
for a DIV operation, an MVR operation should not follow 
it. 

H Half adjust 

Other Assume H 

This entry indicates whether or not the contents of the 
re1ult field are half adjusted (rounded). Half adjusting 
adds 6 (-5 if the result is negative) to the number at the 
right of the last decimal position specified for the field. 
All decimal positions to the right of the position 
specified for that field drop (Figure 9-18). 

Column 53 can also be used to continue message text 
for an IMSG or MSG operation or to continue a table 
for a COMP operation. To allow continuation, you must 
coda any nonblank character in this column. 
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This calculation line shows a result field half adjusted to two decimal positions (2 in column 52 and H in column 53). 

2nd Decimal Position 

+ 
35.7968 

5 

35.80xx 

35.80 

Fi911re 1-11. Half Adjust Operations 

Result of an add operation. 

Add 5 to the number at the 
right of the last decimal position 
specified. 

Drop all decimal positions to the 
right of the position specified. 

Result field half-adjusted. 

C Specification 
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SPECIAL USES OF COLUMNS 33-53 

RANGE Operation 

For a RANGE operation, you can code a field name, a 
numeric literal (up to 10 digits), or an alphameric literal 
(up to 8 characters) in columns 43-52. The literal must 
be left adjusted. Factor 2 in columns 33-42 can be a 
field name, an alphameric literal. or a numeric literal. 
The descriptions of columns 18-27 and columns 33-42 
in this chapter list coding rules for literals. 

For further information, refer to the explanation of the 
RANGE operation in Columns 28-32 (Operation) in this 
chapter. 

MSG and IMSG Operations 

For a MSG or an IMSG operation, you can code 
message text enclosed by apostrophes in columns 
33-52. Message text can be as many as 64 characters. 
Messages longer than 19 characters require a second C 
specification line. To continue message text, code a 
nonblank character in column 53 of the line you want to 
continue and then code the remainder of the text (left 
adjusted) in columns 7-52 of the next line. 

For further information, refer to the explanations of the 
MSG and IMSG operations in Columns 28-32 
(Operation) in this chapter. 

COMP Operation 

For a COMP operation, you can code a table of values 
in columns 33-52. Table entries must be either field 
names or literals; and cannot be a combination of the 
two. Table entries must be either all alphameric or all 
numeric. Separate table elements with a semicolon. 

Continue a table to columns 7-52 of a second 
specification line by coding any nonblank character in 
column 53 of the first specification line. The first line of 
the table must end with a semicolon so that the second 
line of the table begins with a left-adjusted table entry. 

A table of values cannot be continued to a third line. Do 
not begin the second line of the table with an asterisk in 
column 7 because WSU treats such lines as comments. 

For further information, refer to the explanation of the 
COMP operation in Columns 28-32 (Operation) in this 
chapter. 

C Specification 
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COLUMNS 54-59 (RESULTING INDICATORS) 

Use columns 54-55, 56-57, and 58-59 to indicate the 
results of operations. You can code these columns only 
on C specification lines that specify operation codes. 

Before an operation is done, all its resulting indicators 
should be set off. After the operation is done, WSU 
checks the result and sets on the appropriate indicators. 

Figure 9-19 shows resulting indicators that can be used 
with each operation. (Refer to Chapter 11 for 
descriptions of the indicators.) 

Columns 54-55 (Plus or High) 

An indicator in these columns turns on if: 

• The result of an arithmetic operation is positive. 

• Factor 1 is greater than factor 2 in a COMP 
operation. 

• A get operation is not successful. 

• Factor 1 is greater than the higher field in a RANGE 
operation. 

Columns 56-57 (Minus or Low) 

An indicator in these columns turns on if: 

• The result of an arithmetic operation is negative. 

• Factor 1 is less than factor 2 in a COMP operation. 

• Factor 1 is not equal to any entry in a table in a 
COMP operation. 

• Factor 1 is less than the lower field in a RANGE 
operation. 

Columns 58-59 (Zero or Equal) 

An indicator in these columns turns on if: 

• The result of an arithmetic operation is zero. 

• Factor 1 equals at least one entry in a table in a 
COMP operation. 

• Factor 1 equals factor 2 in a COMP operation. 

• Factor 1 is equal to one value or between the two 
values in a RANGE operation. 



Resulting Indicators 

JA- KG- SA-
JN KL SN 
JP- KQ- SP- U1-

Operation AE CG DL EJ ES EW IJ IN IW JV KY RC RP RS RV SY us 01- 89 

ADD x x x x x x x x x 

COMP x x x x x x x x x 

DIV x x x x x x x x x 

GET x 

GETNH x 

GETNR x 

GETPH x 

GETPR x 

IMSG x x x x x x x x x 

MSG x x x x x x x x x 

MULT x x x x x x x x x 

MVR x x x x x x x x x 

PUT x 

PUTN x 

RANGE x x x x x x x x x 

SETOF x x x x x x x x x x x 

SETON x x x x x x x x x 

SUB x x x x x x x x x 

Z-ADD x x x x x x x x x 

Z-SUB x x x x x x x x x 

Notes: 
1. An x in the above figure specifies a resulting indicator that can be used by the operation. 
2. BEGSR, DEBUG, ENDSR, EXSR, GOTO, MOVE, MOVEL, PRTY, PUTS, TAG, and TIME do not allow resulting indicators. 

Figure 9-19. Using Resulting Indicators 

Additional Use of Columns 54-59 

You can specify indicators in columns 54-59 for the 
MSG, IMSG, SETON, and SETOF, operations. For 
l\4SG, IMSG, and SETON, the specified indicators turn 
on when the operation executes. For SETOF, the 
specified indicators turn off when this operation 
executes. 

You can specify one indicator in columns 54-55 for a 
PUT operation. The indicator specifies (in enter mode) 
the type of record to write to the transaction file. You 
can specify one indfoator in columns 54-55 for a PUTN 
operation. The indicator specifies the type of record to 
write to a master file. 

Refer to the explanations of each of these operations in 
this chapter for further information on how to specify 
indicators in columns 54-59. 

COLUMNS 60-80 (COMMENTS) 

Comments help document the WSU program. They do 
not affect WSU operation. 

C Specification 
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SR 

A subroutine consists of one or more operations that 
you code at the end of your program and reference each 
time the operations should execute. Subroutines consist 
of C specifications only; they do not have associated 
displays. You can code multiple subroutines at the end 
of your program. 

In the following description of subroutines, letters 8 
through 8 reference items in Figure 10-1. 

Chapter 10. Subroutines 

Subroutines 10.1 



Begin a subroutine by coding its name in factor 1 
followed by the BEGSR operation code C). A 
subroutine name can be one to six characters long, and 
must begin in column 18 with an alphabetic character. 
Remaining characters must be alphameric with no 
imbedded blanks. Each subroutine in your program must 
have a name. A subroutine cannot have the same name 
as: another subroutine, a label for a TAG or ENDSR 
operation, or a field defined in the program. 

If a subroutine requires priority, code the PRTY 
operation after the BEGSR operation. Refer to Chapter 
9, C Specification for an explanation of the PRTY 
operation. Refer to Assigning Priority to Display Screen 
Formats and Subroutines in Chapter 13 for further 
information about assigning priority. 

An entry of SR in columns 7-8 is optional on each 
subroutine C specification E). Indicate the last line of a 
subroutine with the ENDSR operation 9. You must 
code ENDSR before you can code another subroutine. 

Factor 1 of the ENDSR operation can contain a name 
O· This name indicates a line to which a GOTO within 
the subroutine can branch. 

10-2 Subroutines 

The GOTO operation can branch only to another line in 
the same subroutine. You can condition operations 
within a subroutine by indicators in columns 9-17. Also, 
fields used by the subroutine can be defined within or 
outside of the subroutine. 

If the MSG operation is used in a subroutine, the 
current display is shown and processing returns to the 
first C specification for the display. 

You can code multiple--subroutines-irryour programin 
any order, however you cannot code a subroutine within 
a subroutine. You can code all operations except EXSR 
in a subroutine. This means that a subroutine cannot 
call another subroutine or itself. 

Subroutines, even though you code them at the end of 
your program, execute whenever an EXSR operation 
calls the subroutine G· EXSR causes a branch to the 
subroutine named in factor 2. When the subroutine 
ends, the operation following the EXSR operation 
receives control. You can use indicators in columns 
7-17 to condition when the EXSR operation should 
execute. 
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Resulting 
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Arithmetic 

Plu:.LM3Zero 

Compare 

1>2 1<2 1=2 

High Low Equal 

54 55 56 57 58~ 

Resulting 
Indicators 

Arithmetic 

Plu~i~Zero 
Compare 

1>2 1<2 1=2 

High Low Equal 
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An indicator is an internal switch designated by two 
characters or digits. Indicators can be used to control 
whether certain operations are performed. WSU 
provides the following indicators: 

AE 

CG 

DL 

EJ 

ES 

EW 

IJ 

IN 

IW 

JA-JN, 
JP-JV 

(accept sequence error) allows operators to 
bypass required displays via the Accept 
Sequence Error command key. 

(current group) indicates that the transaction 
file record selected by the operator for 
review is e.!ther the most recently entered 
header record or a data record that follows 
the most recently entered header record. 

(delete record) indicates that the transaction 
file record selected by the operator for 
review is a record that is to be logically 
deleted when the processing cycle ends. 

(end-of-job processing level) indicates the 
end of a WSU program. 

(end-of-sequence-set processing level) 
indicates the end of the primary display 
sequence. 

(end-of-work-session processing level) 
indicates the end of a work session. 

(job-initiation processing level) indicates the 
initiation of a WSU program. 

(insert mode) indicates the insert operating 
mode. 

(work-session-initiation processing level) 
indicates the start of a work session. 

(job) provide session-to-session 
communication of indicator settings. 

KG-KL, 
KO-KY 

RC 

RP 

Chapter 11. Indicators 

(command key) indicate which 
command key an operator presses. 

(recovery of work session) indicates when an 
operator resumes a work session either that 
has ended abnormally or that may have 
unchained records. The WSU program must 
have a transaction file in order for this 
indicator to be used. 

(repeated display) indicates that a display 
has reappeared because of an MSG 
operation. 

RS (resume work session) indicates when an 
operator resumes a work session that ended 
normally. The WSU program must have a 
transaction file in order for this indicator to 
be used. 

RV (review mode) indicates the review operating 
mode. This indicator is also on during insert 
mode. 

SA-SN, (session level) provide mode-to-mode 
SP-SY retention of indicator settings. 

U1-U8 (external) provide a way of passing indicator 
settings to a session from the OCL that 
initiates the WSU program. 

01-89 provide general indicator use in a program; 
for example, indicating when operations 
should occur, indicating results of operations, 
and specifying field attributes for a display. 
Indicators 90-99 are reserved for WSU and 
cannot be used in your WSU programs. 

Indicators 11-1 



WSU automatically turns some of the indicators on and 
off to indicate the following conditions: 

• The current or a pending processing level 
IJ: Job initiation 
IW: Work session initiation 
ES: End of sequence set 
EW: End of work session 
EJ: End of job 

• The operating mode 
RV: Review mode 
IN: Insert mode 
DL: Delete mode 

• The command key an operator pressed 

KG (I) 
KH GJ 
Kl CIJ 
KJ (JJ 
KK 0 
KL GJ 
KQ [ill and ITJ 
KR [ill and OJ 
KS [ill and w 
KT [ill and (I) 
KU [QJ and CJ 
KV [QJ and ITJ 
KW [ill and (JJ 
KX @] and 0 
KY @] and GJ 

11-2 Indicators 

• A display repeated by a MSG operation (RP) 

• A reviewed record from the same order set as the 
record being entered (CG) 

• A session restarted after abnormal termination (RC) 
or a record was logically deleted from the session 
chain being restarted (the transaction file might 
contain an unchained record for the session) 

• A session resumed after normal termination (RS) 

You can turn some of the WSU indicators on and off in 
your WSU program. These indicators are: 

• AE (accept-sequence-error). You can set this 
indicator on to allow operators to use the Accept 
Sequence Error command key to bypass required 
displays. 

• EJ (end of job processing level). 

• ES (end of sequence set processing level). 

• EW (end of work session processing level). 

• JA-JN, JP-JV (job). 

• KG-KL, KQ-KY (command key). 

• RC (recovery of work session). You can only set this 
indicator off. 

• RS (resume work session). You can only set this 
indicator off. 

• SA-SN, SP-SY (session level). 

• U1-U8 (external). The operator can set these 
indicators on or off via the SWITCH OCL statement 
when the program is run or WSU sets them on or off 
when they are used as resulting indicators. 

• 01-89 (display station). 

Notice that the EJ, ES, EW, KG-KL, KO-KY, RC, and 
RS indicators are in both categories; both WSU 
controlled and programmer controlled. 



JOB, SESSION, AND MODE INDICATORS 

WSU maintains indicators for the job, for a session, and 
for an operating mode. 

Job Indicators 

The job indicators are: 

• EJ 

• IJ 

• JA-JN, JP-JV 

As the following shows, WSU maintains one copy of 
these indicators for all display stations using the same 
program. 

wsu 
Program 

Job 
indicators 

For example, if indicator JA is set on by a display 
station, that indicator is on for all other display stations 
that use the program. 

Session Indicators 

The session indicators are: 

• AE 

• ES 

• EW 

• IW 

• RC 

• RS 

• SA-SN, SP-SY 

• Ul -U8 

As the following shows, WSU maintains a separate 
copy of these indicators for each display station using 
the same program. These indicators retain their settings 
when a display station changes from one operating 
mode to another. 

Session 
indicators 

wsu 
Program 

Job 

Session indicators 

indicators 
Current 
session 

Session 
indicators 

indicators 

For example, if indicator SA is set on by a display 
station, the indicator is on only for that display station. 
Other display stations that use the program might have 
indicator SA set off or set on. 

Indicators 
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Mode Indicators 

The mode indicators are: 

• CG 

• DL 

• IN 

• KG-KL. KQ-KY 

• RP 

• RV 

• 01-89 

As the following shows, WSU maintains a separate 
copy of these indicators for enter mode and 
review /insert mode. 

Enter Review/Insert Session 
indica-

Mode indicators tors 

wsu 
Program 

Job 
indicators 

Enter Review/Insert Session 
indica-

Mode indicators tors 

Enter Review/Insert Session 
indica-

Mode indicators tors 

Indicators 
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For example, if indicator 10 is set on by a display 
station in enter mode, that indicator is on only for that 
mode. When the operating mode changes the indicator 
settings for enter mode are saved and the mode 
indicators are cleared and adjusted for review mode. 

The indicators for enter mode are restored when enter 
mode resumes. The mode indicators are cleared and 
adjusted whenever review mode is reset (for example, 
repeated use of the Roll Up and Roll Down keys causes 
review mode to be reset for each press of a key). 

INITIAL SETTINGS OF INDICATORS 

For the first operator that calls a WSU generated 
procedure, all indicators are off except IJ, IW, ·any 
external indicators (U1 -US) that have been set on, and 
RS and/ or RC if operators had previously run the 
program and used the transaction file. 

For subsequent operators that call this procedure, all 
indicators are off except for the IW indicator, any 
external jndicators that have been set on, any job 
indicato"' that have been set on by other display 
stations that have called the procedure, and the RS 
and/or RC indicators. 

Figure 11-1 summarizes the use of indicators, Figure 
11-2 summarizes where you can use indicators in WSU 
program~. and the following explains .each of these 
indicators. 

wsu Programmer 
Controlled Con1'0tled 

Job EJ EJ 

u JA-JN, JP-JV 

Session ES AE 

EW ES 

IW EW 

RC RC (SETOF only) 

RS RS (SETOF only) 
SA-SN, SP-SY 
U1-U8 

Mode CG (off during enter mode) KG-KL. KQ-KY 

DL (off during enter mode) 01-89 
IN (off during enter mode) 

KG-KL. KQ-KY 
RP 
~ (off during enter mode) 

Figure 11-1. Indicator Summery 



AE (Accept Sequence Error) Indicator 

Set on by: 

• The SETON, MSG, or IMSG operation. 

• Results of an arithmetic or compare operation. 

Set off by: 

• The SETOF operation. 

• Results of an arithmetic or compare operation. 

When on, this indicator allows operators to bypass 
sequence errors via the Accept Sequence Error 
command key. (A sequence error occurs when an 
operator tries to bypass a required display or ES 
processing.) When off, this indicator-causes an error 
message when operators try to bypass a required 
display or ES processing. 

Where coded: Columns 9-17 and columns 54-59 on 
C specifications. 

CG (Current Group) Indicator 

Set on by: WSU, when a transaction file record that has 
been selected by an operator for review is either the 
most recently entered header record or a data record 
that follows the most recently entered header record. 

Set off by: 

• WSU, when a transaction file record that has been 
selected by an operator for review is from a 
different group than the most recently entered 
record. 

• WSU, when an operator switches from review 
mode to enter mode. 

Where coded: Columns 9-17 on C specifications. 

DL (Delete Mode) Indicator 

Set on by: WSU (along with the RV indicator), when an 
operator selects delete mode. Refer to How Operators 
Use Review Mode in Chapter 12 for an explanation of 
how an operator can select delete mode. 

Set off by: WSU, when an operator returns to enter 
mode (via the Resume Entry command key), when 
enter mode resumes as a result of ES, EJ, or EW 
being set on, or when an operator selects a record to 
review. 

Where coded: Columns 9-17 on C specifications. 

EJ (End of Job Processing Level) Indicator 

Set on by: 

• WSU, when both of the following conditions exist: 
EW processing is completed when only one 
operator is using the program and that operator 
has specified end-of-work-session on the 
WSU menu. 
The program is a never-ending program (NEP) 
and the operator has not specified restart on 
the WSU menu. 

• WSU, when any condition occurs that requires 
termination. 

• A SETON, MSG, or IMSG operation. 

• Results of an arithmetic or compare operation. 

Set off by: 

• WSU, when all operations conditioned by the EJ 
indicators complete. 

• Results of an arithmetic or compare operation. 

• A SETOF operation. 

Where coded: 

• Columns 15-16 on an S specification. 

• Columns 7-8, 9-17, and 54-59 on C 
specifications. 

Indicators 
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Sequence 
Number 

Field 
Nome 

~ 
IJ 
IW 
EW 
EJ ....___. 

(see note 5) 

Field 
Length 

Starting 
Location 

~ v 
(see note 6) (see note 7) 

(see note 8) 

Figure 11-2 (Part 1 of 2). Where to Code Indicators 

11-6 Indicators 

Constant Data 



Sequence 
Number 

EJ 
ES 
EW 
IJ 
IW 

(see note 9) 

Notes: 

Indicators 

And And Factor 1 

AE 
CG 
DL 
EJ 
ES 
EW 
IJ 
IN 
IW 
JA-JN, JP-JV 
KG-KL, KO-KY 
RC 
RP 
RS 
RV 
SA-SN, SP-SY 
U1-U8 
01-89 

(see note 10) 

Table or Message Text 

.. 
Literal !i 

Operation Factor 2 iii 

Resulting 
Indicators 

AE 
EJ 
ES 
EW 
JA-JN, JP-JV 
KG-KL, KO-KY 
RC 
RS 
SA-SN, SP-SY 
U1-U8 
01-89 

(see note 11) 

Comments 

1. WSU turns this indicator off when a read is at1:empted from the file. WSU turns this indicator on when the record type 
is read from the file. 

2. WSU turns the indicator on when a record cannot be read or a record has been read but not identified. 
3. The indicator must identify a record type in the transaction file. This indicator allows operators to page from header 

record to header record when reviewing records. 
4. This indicator turns off each time a get operation is done for the file, and turns on if an error occurs in trying to read 

from the file, or if a record-not-found condition occurs and a not-found indicator has been omitted from the T specifi­
cation or M specification, and from the C specification. 

5. These indicators cause displays to automatically appear for a processing level. One display is allowed per processing 
level. 

6. These indicators control display attributes. 
7. These indicators al1ow control of how operators use review and insert modes and must match record identifying 

indicators in the transaction file. 
8. These indicators control attributes of data on the display. 
9. These indicators cause operations to occur for certain processing levels. 

10. These indicators condition operations. 
11. Figure 9-18 in Chapter 9 shows how these indicators can be used with WSU operation codes. 

Figure 11-2 (Part 2 of 2). Where to Code Indicators 

Indicators 11-7 



ES (End of Sequence Set Processing Level) Indicator 

The ES indicator can be used to cause operations to be 
performed at the end of a sequence of displays. 
Typically, these operations might be used to perform 
cleanup functions needed before subsequent operations 
or to inform the operator (via the IMSG operation) that 
the display sequence has been completed and the next 
display will be the first of the sequence set. 

Set on by: 

• WSU, each time except the first when the first 
display in the primary sequence is next to appear. 
ES does not turn on for secondary display 
sequences. 

• WSU, when the EW or EJ indicator turns on 
(except during ES processing). 

• A SETON, MSG, or IMSG operation. 

• Results of an arithmetic or compare operation. 

Set off by: 

• WSU, when all operations conditioned by the ES 
indicator complete and neither the EW indicator 
nor the EJ indicator is on. 

• Results of an arithmetic or compare operation. 

• A SETOF operation. 

Where coded: Columns 7-8, 9-17, and 54-59 on 
C specifications. 

Setting the ES indicator on when ES processing is not in 
a WSU program causes WSU to select the first display 
in the primary sequence. If present in the program, ES 
processing is performed even if the primary sequence is 
not started before the session ends. 

Indicators 
11-8 ES (End of Sequence Set Processing Level) lndi.cator 

EW (End of Work Session Processing Level) 
Indicator 

Set on by: 

• WSU, when an operator specifies EW on the 
WSU menu or selects a session. 

• WSU, when the EJ indicator turns on. 

• A SETON, MSG, or IMSG operation. 

• Results of an arithmetic or compare operation. 

Set off by: 

• Results of an arithmetic or compare operation. 

• A SETOF operation. 

Note: The SETOF operation cannot be used to 
cancel a previous end session or end job request. 

Where coded: 

• Columns 15-16 on an S specification. 

• Columns 7-8, 9-17, and 54-59 on C 
specifications. 

Note: If the EW indicator is used to force an end 
of session for an operator at a display station with 
an ID that does not match the work session ID, 
that operator is allowed to restart by selecting a 
different session. 



IJ (Job Initiation Processing Level) Indicator 

Set on by: WSU, when the first operator initiates the 
WSU program. 

Set off by: 

• WSU, when all operations conditioned by the IJ 
indicator are complete. 

• WSU, when the next screen in a different 
processing level is displayed (normally, this is the 
IW display). 

Where coded: 

• Columns 15-16 on an S specification. 

• Columns 7-8 on C specifications. 

• Columns 9-17 on C specifications. 

IN (Insert Mode) Indicator 

Set on by: WSU, when an operator selects insert mode 
via the Insert Record command key. 

Set off by: WSU, when the mode switches to enter or 
review. 

Where coded: Columns 9-17 on C specifications. 

IW (Work Session Initiation Processing Level) 
Indicator 

Set on by: 

• WSU, after all operations conditioned by the IJ 
indicator complete (for only the first operator that 
initiates the WSU program). 

• WSU, when any operator after the first operator 
initiates the WSU program. 

Set off by: 

• WSU, when all operations conditioned by the IW 
indicator complete. 

• WSU, when the next screen in a different 
processing level is displayed (normally, this is the 
first screen in the primary sequence). 

Where coded: 

• Columns 15-16 on an S specification. 

• Columns 7-8 on C specifications. 

• Columns 9-17 on C specifications. 

JA-JN, JP-JV (Job) Indicators 

Set on by: 

• A SETON, MSG, or IMSG operation. 

• Results of an arithmetic or compare operation. 

Set off by: 

• Results of an arithmetic or compare operation. 

• A SETOF operation. 

Where coded: Columns 9-17 and 54-59 on C 
specifications. 

Indicators 
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KG-KL, KQ-KV (Command Key) Indicators 

Set on by: 

• A SETON, MSG, or IMSG operation. 

• Results of an arithmetic or compare operation. 

• WSU, when an operator presses the 
corresponding command key. WSU turns all other 
command key indicators off. The command keys 
and indicators are: 

KG OJ 
KH GJ 
Kl OJ 
KJ CD 
KK 0 
KL IT) 
KO [ill and CD 
KR [ill and CD 
KS [ill and CJ 
KT [ill and CD 
KU [QJ and GJ 
KV [QJ and ITJ 
KW [ill and OJ 
KX @] and LJ 
KY [fil and Q 

Set off by: 

• WSU, when a display is shown that has Reset 
Keyboard specified. (Also, WSU sets all command 
key indicators off when a display is shown via the 
IMSG or MSG operation. 

• Results of an arithmetic or compare operation. 

• A SETOF operation. 

Where coded: Columns 9-17 and 54-59 on C 
specifications. 

Indicators 
11-10 KG-KL, KO-KY (Command Key) Indicators 

RC (Recovery of Work Session) Indicator 

Set on by: 

• WSU, when an operator resumes a work session 
that had been abnormally terminated. 

• WSU, when the transaction file might contain 
unchained records for the session. 

Set off by: A SETOF operation. 

Where coded: Columns 9-17 and 54-59 on C 
specifications. In order to use this indicator, a WSU 
program must have a transaction file. 

Note: Once on, this indicator is always on for the 
session unless a SETOF operation turns the indicator 
off. The indicator turns on each time the session is 
restarted until the WSU Recover procedure or the WSU 
Extract procedure is used to produce a transaction file 
that has no unchained records for the work session. 

RP (Repeated Display) Indicator 

Set on by: WSU, when a MSG operation causes a 
display to reappear. 

Set off by: WSU, when a new display is selected in one 
of the following ways: 

• WSU selects an appropriate display because: 
- Display processing ends normally 
- You bypass a display using command key 2 

You select an alternative function (RV, DL, or 
IN) 

• You select a non-help display from the WSU 
menu. (When the RV indicator is on you can 
reselect the current display.) 

• A PUTS operation: 
- Selects a different keyboard-resetting display. 

(A help display resets the keyboard.) 
Reselects a display without preprocessing. 

Where coded: Columns 9-17 on C specifications. 

Notes: 
1. The RP indicator setting is not changed when 

processing for a current display resumes at the C 
specification that follows a pre-processing PUTS 
operation. 

2. Because RP is a mode level indicator, the enter mode 
setting is restored when enter mode is resumed. 



RS (Resume Work Session) Indicator 

Set on by: WSU, when an operator resumes a work 
session. 

Set off by: A SETOF operation. 

Where coded: Columns 9-17 and 54-59 on C 
specifications. In order to use this indicator, a WSU 
program must have a transaction file. 

Note: Once on, this indicator is always on for a session 
until a SETOF operation turns the indicator off. 

RV (Review Mode) Indicator 

Set on by: WSU, when an operator selects review or 
delete mode. Refer to How Operators Use Review 
Mode in Chapter 12 for an explanation of how an 
operator can select review mode. The RV indicator 
remains on during insert mode. 

Set off by: WSU, when an operator returns to enter 
mode (via the Resume Entry command key) or enter 
mode resumes as a result of ES, EJ, or EW being set 
on. 

Where coded: Columns 9-17 on C specifications. 

SA-SN, SP-SY (Session Level) Indicators 

Set on by: 

• A SETON, MSG, or IMSG operation. 

• Results of an operation. 

Set off by: 

• A SETOF operation. 

• Results of an operation. 

Where coded: Columns 9-17 and 54-59 on 
C specifications. 

U1-U8 (External) Indicators 

U1-U8 are indicators accessed by each requesting 
display station at the beginning of a work session and 
saved by WSU at the normal end of a work session. 
Because the indicators are saved, they can be used to 
pass information from session to session. These 
indicators are not saved if the work session ends 
abnormally. 

Set on by: 

• A SWITCH OCL statement entered by an operator 
or executed from a non-MRT procedure. (See 
note) 

• A SETON, MSG, or IMSG operation. 

• Results of an arithmetic or compare operation. 

Set off by: 

• A SWITCH OCL statement entered by an operator 
or executed from a non-MRT procedure. (See 
note) 

• Results of an arithmetic or compare operation. 

• A SETOF operation. 

• The EXTRACT, REBLD, WSU Extract, WSU 
Create, or WSU Recover procedure when one 
begins executing. 

Where coded: Columns 9-17 and 54-59 on 
C specifications. 

Note; The procedure that WSU generates to call a WSU 
program is an MRT procedure. When an MRT 
procedure is first requested, the SSP copies that 
requestor's external switches into an area associated 
with the MRT-procedure. OCL statements within the 
MRT procedure access this copy. A SWITCH OCL 
statement within the WSU generated procedure does 
not change the external switch setting associated with 
the first requestor, but instead changes the copy of 
those switches. 

Changes made to the external switches from within the 
program affect the requesting display station's external 
switches rather than the copy of the switches. 

Indicators 
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01-89 Indicators 

Set on by: 

• WSU, when the indicator is used to identify a 
record type and when that type of record is read 
from the file. 

• WSU, when the indicator has been coded in 
columns 49-50 (Not Found Indicator) of the 
T specification or an M specification, and when a 
record to read cannot be found in the file. 

• WSU, when an error occurs for a GETNR, GETNH, 
GETPR, Gl:TPH, GET, PUT, or PUTN operation 
and the indicator has been coded in columns 
61-62 (Error Indicator) of the T specification or 
M specification. 

• A SETON, MSG, or IMSG operation. 

• Results of an arithmetic or compare operation. 

Set off by: 

• WSU, when the indicator is used to identify a 
record type and when a different type of record is 
read from the same file. 

• Results of an arithmetic or compare operation. 

• A SETOF operation. 

• WSU, each time a record is selected for review. 

Where coded: 

• Columns 19-20 on I specifications. 

• Columns 49-50, 55-56, and 61-62 on the 
T specification. 

• Columns 49-50 and 61-62 on M specifications. 

• Columns 15-16, 25-26, 27-28, 29-30, 48-53, and 
54-59 on S specifications. 

• Columns 23-24, 32-33, 37-38, 39-40, 41-42, 
43-44, 45-46, and 47-48 on D specifications. 

• Columns 9-17 and 54-59 on C specifications. 

Indicators 
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Chapter 12. Review, Insert, and Delete Modes 

This chapter describes the function and use of review 
mode. insert mode. and delete mode. 

REVIEW MODE 

Review mode is an operating mode in which records in 
the transaction file can be viewed and updated. 
Operators can review and update only those transaction 
file records that are in the chain for the current session. 

Review mode becomes active when the operator enters 
a review request or a delete record request during enter 
mode. WSU then does the following: 

• Causes a message to be issued to the operator on 
the next display to inform the operator that review 
mode is active. 

• Saves all mode-level fields and then sets them to 
blanks or zeros. Job and session-level fields retain 
their values when the review request is made. Refer 
to Field Area in Chapter 1 for a description of 
mode-level fields. session-level fields. and iob-level 
fields. 

• Saves all mode-level indicators and then sets them 
off. Job and session-level indicators retain their 
settings when the review request is made. Refer to 
Chapter 11, lridicators for a description of 
mode-level. session-level, and iob indicators. 

• Sets on the RV indicator. 

For each review function requested during review mode, 
WSU does the following: 

• Retrieves the appropriate record and shows the 
operator a review-capable display for that record. 
The operator will see blanks in all fields except those 
fields read from the reviewed record and those fields 
set by any preprocessing for the display. The record 
being reviewed is the current record and is used as a 
reference point in the program for the first paging 
request or the first operation performed that depends 
on the session chain information in the record trailers 
{such as a GETNR operation). 

• Issues a message if there was no revie\iv-capable 
display, if the record could not be identified, or if the 
end of the chain of records was passed. Also. a 
message is issued if review by relative record number 
is attempted from the WSU menu and the requested 
record is not in the chain of records for the current 
work session. 

A review request is invalid when a WSU processing 
level is active. 

Columns 48-53 of the S specification are used to 
designate review-capable displays. Refer to the 
explanation of these columns in Chapter 7, 
S Specification. for a description of how to specify 
review-capable displays. 

Review, Insert, and Delete Modes 
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In review mode, WSU does not follow an automatic 
display sequence as it does in enter mode. Instead, the 
operator or program controls display selection. Also, 
displays that were required or repeated in enter mode 
are not required or repeated in review mode. The 
Bypass Display command key selects the next 
review-capable display for a record. The search starts 
from the current display. When processing for a display 
completes, a message appears and the operator must 
select another record or display for review, resume enter 
mode, begin insert mode, select a new session, or end 
the work session. 

During review mode, WSU can show a nonreview 
display (one that is not review-capable for the current 
record type) via a PUTS operation for that display. 
When the processing for this display ends, a message 
appears on the display that indicates the review is 
complete. If the operator presses the Bypass Display 
command key (command key 2) during a 
nonreview-capable display, WSU searches the S 
specifications for the next one that has the indicator of 
the displayed record's type in columns 48-53. The 
search starts at the current S specification and wraps 
around to the first review-capable S specification for the 
record type. WSU selects this display for processing the 
record. 

12·2 Aeview, Insert, and Delete Modes 

If indicator ES, EW, or EJ is set on or if EW or a 
session selection is specified on the WSU menu during 
review mode, the session automatically returns to enter 
mode and starts the appropriate processing level when 
processing for the current request ends. 

Review mode applies only to records in the transaction 
file. If the WSU program does not specify a transaction 
file, review mode cannot be used. 

When review mode begins, a special indicator (RV) turns 
on. This indicator remains on while the operator reviews 
records. You can use the RV indicator on C 
specifications to condition operations that shQuld or 
should not occur in review mode. Enter mode is 
resumed (at the point entry was interrupted) via one of 
the following: 

• The operator presses the Resume Entry command 
key (command key 3). 

• WSU returns to enter mode automatically. 

Indicator RV turns off when the work session returns to 
enter mode. 

Master file records can be read and written while the 
program is in review mode. However, no PUTS. MSG. 
or IMSG operations and no GET operation for a 
different file can occur between the time a master file 
record is read and subsequently written. Also, a master 
file record must be read and written in the same mode 
without an intervening mode change or an intervening 
review. delete, or insert request. For example, a 
program cannot read a master file record in enter mode 
and write that record in review mode. 



How Operators Use Review Mode 

In the following description of review mode, previous 
record and next record refer to the record ahead of or 
after the record that was selected. This description also 
assumes that the displays used for review do not have 
preprocessing and that the PUTS operation is not used 
to produce a different display. 

Operators request a review function by pressing: 

• The Page Backward Record key (Roll .i- with Shift). 
WSU reads the previous record in the chain, 
determines the record's type, and then searches the 
S specifications (from first to last) for the first one 
that contains the indicator of the record's type in 
columns 48-53. WSU uses this display to show the 
record. When an operator enters this display, all 
input fields transmit to the program and processing 
for the display begins. 

When the Page Backward Record key would cause 
WSU to try to read ahead of the first record in the 
chain, an error is issued. If Error Reset is pressed 
and then the Page Backward Record key is pressed, 
WSU reads the last record in the chain. 

• The Page Backward Group command key (command 
key 5). WSU reads the previous header record in the 
chain and then searches the S specifications (from 
first to last) for the first one that contains the 
indicator of the header record's type in columns 
48-53. WSU uses this display to show the record. 
When an operator enters this display, all input fields 
transmit to the program and processing for the 
display begins. 

When the Page Backward Group command key 
would cause WSU to read ahead of the first record in 
the chain, an error is issued. If Error Reset is 
pressed and then the Page Backward Group 
command key is pressed, WSU reads the last header 
record in the chain. 

Note: If columns 55-56 (Header Record Identifying 
Indicator) of the T specification are blank, the Page 
Backward Group command key cannot be used. 

• The Page Forward Record key (Roll+ with Shift), 
which causes an end-of-chain message to appear. 
When Error Reset is pressed, the message is cleared. 
Pressing the Page Forward Record key again causes 
WSU to read the first record in the transaction file 
and then search the S specifications (from first to 
last) for the first one that has the indicator of the 
record's type in columns 48-53. WSU uses this 
display to show the record. When an operator enters 
this display, all input fields transmit to the program 
and processing for the display begins. 

A message appears if the type of the record cannot 
be identified. 

• The Page Forward Group command key (command 
key 6), which causes an end-of-chain message to 
appear. When Error Reset is pressed, the message is 
cleared. Pressing the Page Forward Group command 
key again causes WSU to read the first header 
record in the transaction file and then search the S 
specifications (from first to last) for the first one that 
contains the indicator of the header record's type in 
columns 48-53. WSU uses this display to show the 
record. When an operator enters this display, all 
input fields transmit to the program and processing 
for the display begins. 

This key cannot be used if columns 55-56 (Header 
Record Identifying Indicator) of the T specification are 
blank. 

• The Delete command key (command key 14), which 
allows the operator to see the most recently reviewed 
record (identified by the relative record number in 
*RLRR) and to schedule the record to be logically 
deleted. When a record is logically deleted, it is 
removed from the work session's chain of records. 
The record cannot be accessed again. If the operator 
presses command key 13 or requests a different 
function, the logical deletion is canceled. 

Any record in the work session's chain of records can 
be logically deleted. If a header record is deleted, all 
the data records associated with it are also deleted. 

The Delete command key is valid only if the program 
uses a transaction file and supports review mode. 
The key can be used while the WSU menu is 
displayed or from any other display, as enabled by 
the program. The record is displayed using the first 
display in the progarm that supports review of the 
record type. The Delete command key can be used in 
any mode. 

Review, Insert, and Delete Modes 
How Operators Use Review Mode 12-3 



• The Resume Review command key (command key 15), 
which allows the operator to review the most recently 
reviewed record (identified by the record number in 
*RLRR). This key is valid only if the program uses a 
transaction file and supports review mode. The key 
can be used while the WSU menu is displayed or 
from any other display, as enabled by the program. 
The display used for reviewing the record is the first 
display in the program that supports review of the 
record type. The Resume Review command key can 
be used in any mode. 

The WSU Menu command key (command key 1) to 
display the WSU menu, and then specifying the 
relative record number of the record to be reviewed. 
The specified number becomes the contents of 
*RLRN. 

Xl HHHHit WORK STATION UTILITY 11ENJ DISPLAY ********-
ENTER DISPLAY SELECTION IDENTIFIER ------------.. --........................................................................... -

ENTER EW TO EHD WORK SESSION ................................................................................................................................... ... 

ENTER SESSION SELECTION IDENTIFIER FOR RESTART ......................................................................... .. 

ENTER REVIEW RECORD tU18ER ....................................................................................................... 000000 
OR USE COHHAND KEY 1 TO RESUME. , , 

IW Xl IW 000004 ...... 

When the WSU menu appears, the relative record 
number shown is zero or the last value entered in the 
field. 

If an operator tries to review a record that is not in his 
chain of records, WSU displays an error message. The 
record-not-found indicator does not turn on. If the 
WSU menu is used after this error and the record 
causing the error is in a different session chain, the 
session identifier for the chain is displayed as the 
default menu selection request. The operator can 
change sessions if an authorized work station is being 
used (UNIV-ALL or UNIV-id is specified in the 
procedure). 

Note: Retrieving records by relative record number in 
review mode is intended for those who wish to batch 
edit the transaction file after its original data entry and 
then use the WSU data entry program to make any 
needed corrections. 

Review, Insert, and Delete Modes 
12-4 How to Return to Enter Mode 

*RLRN is initially zero. The batch edit program can 
supply the value of the relative record number to be 
entered by the operator to initialize *RLRN and then this 
value will be shown automatically when the operator 
selects the WSU menu. The operator can change the 
value if necessary. The value of *RLRN when the 
operator presses the Enter/Rec Adv key is the value 
used to retrieve the transaction file record. During the 
review, the relative record number is contained in 
*RLRR. The number will appear on the WSU menu 
status line if the operator presses command key 1 from 
the review display. 

By using the GETPR, GETPH, GETNR, or GETNH 
operation, the batch edit program supplies the relative 
record number that appears at the top of the WSU 
menu. This number can also be copied from *RLRU to 
*RLRN after a GET operation. 

Refer to Chapter 14, WSU Command Keys, Function 
Keys, and Menu for an explanation of the function keys 
and command keys that operators can use in review 
mode. 

How to Return to Enter Mode 

The operator can return to enter mode at the point entry 
was interrupted by pressing the Resume Entry command 
key (command key 3). 

Review Mode Example 

Suppose the transaction file has three record types 
(header records are type 01, and detail records are types 
02 and 03). Operators use DSPL YA to enter header 
records and DSPL YB and DSPL YC to enter detail 
records. To allow operators to review header records, 
columns 48-49 of the S specification for DSPL YA 
contain 01. To allow operators to review type 02 detail 
records, columns 48-49 of the S specification for 
DSPL YB contain 02. Type 03 detail records in this 
example cannot be reviewed by an operator. Therefore, 
columns 48-53 of the S specification for DSPL YC are 
blank. 

Following are the sample S specifications for DSPL YA, 
DSPL YB, and DSPL YC and an example of how those 
S specifications effect the operator's review of records 
in the transaction file. 
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Transaction File Records 

l 01 l 02 J 02 I 02 J 03 l 03 l 03 Jl .. 

...._ ____ 1. Current record being entered. 

1--------2. Operator presses the Roll+ (Roll Down) Key with shift. 
WSU reads this record, determines its type (03). and 
searches the S specifications (starting with the first one) 
for a display that allows review of this record type. 
Because 03 is not in columns 48-53, WSU displays a 
message that the record type is not reviewable. 

1-----------·3_ Operator presses the Error Reset key and the Roll+ 
(Roll Down) key with shift again. WSU reads this 
record, determines its type (03), and searches the 
S specifications (starting with the first one) for a 
display that allows review of this record type. 
Because 03 is not in columns 48-53, WSU displays 
a message that the record type is not reviewable. 

'-------------4. Operator presses the Error Reset key and the Roll+ 
(Roll Down) key with shift. WSU reads this record, 
determines its type (02) and searches the S specific­
ations (starting with the first one), for a display 
that allows review of this record type, and presents 
DSPLYB. 

--------------------5. If an operator presses command key 5 (Page 
Backward By Group), WSU reads the previous 
header record, determines its type, searches the 

12-6 Review, Insert, and Delete Modes 

S specifications for the first specification with this 
type in columns 48-53, and presents that display 
(DSPLYA). 



Types of Review Mode 

Two types of review mode can be coded: 

• Review with no update allowed 

• Review with update allowed 

Chapter 15, WSU Sample Programs contains a program 
for which review mode has been coded. 

Review Mode with No Update Allowed 

Review with no update allows operators to review 
records that they previously entered in the transaction 
file, but does not allow them to update the reviewed 
records. To ensure that operators make no changes to 
the records, you can use one of the following coding 
methods: 

• In the processing for review-capable displays, 
condition a GOTO operation that branches to the end 
of the processing with the RV indicator. 

RV GOTO JENO 

END TAG 

• In the processing for review-capable displays, 
condition PUT operations with NRV in columns 9-17. 

• Define a preprocessed display. In the preprocessing, 
use the RV indicator to condition a SETON operation 
that turns on an indicator used to protect all input 
fields. 

All fields will be displayed; however, operators cannot 
change any data that is on the display. The RV 
indicator cannot be used to protect input fields. Only 
indicators 01-89 are valid in columns 37-38 (Protect 
Field) on the D specifications. 

RV SETON 15 
PUTS 

After the SETON operation, code a PUTS operation 
that presents the review display. When the operator 
enters the review display, processing resumes with 
the operation following the PUTS operation. When 
processing ends for this display, WSU shows an 
end-of-review message, and the operator can select 
another record to review. 

Review Mode With Update Allowed 

Review with update allows operators to review and 
update records that were previously entered in the 
transaction file. This section explains two types of 
review with update: 

• Simple review with update 

• Review with master file update 

For a simple review with update, use the RV indicator to 
condition the C specifications that should or should not 
execute during review. 

For a review that allows master file update, the review 
display should be a preprocessed display. In the 
preprocessing, certain operations can be done to the 
master file record before the reviewed transaction file 
record is displayed and operators have a chance to 
change the data. 

An operator is not required to enter a reviewed record, 
which means that the preprocessing would occur and 
the processing would not occur. Therefore, information 
from the transaction file record should be saved in the 
preprocessing and changed in the processing. 

Review, Insert, and Delete Modes 
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Once the transaction file record data is read and saved, 
a PUTS operation should occur to display the reviewed 
record. When operators update the data and enter the 
display, processing resumes with the operation that 
follows the PUTS operation. Operations should be 
conditioned by the RV indicator to read the proper 
master file record and use the saved reviewed 
transaction file record data to restore the master file 
fields to their status before the update. (This restoring is 
done by reversing the updates; subtracting data that 
was added for example.) The processing that follows 
the master file update should do the same processing 
that was done for the initial entry of the record. 

Separate Review Mode Displays 

WSU does not automatically generate separate displays 
for review mode from the enter mode displays. Review 
mode coding may be simplified by coding separate 
displays that are used only in review mode. These 
displays should not be a part of enter mode sequences. 
The processing for a review display occurs only after 
operators select this display and then enter it. 

Combined Enter Mode/Review Mode Displays 

If you allow a display to be used for both data entry and 
review, WSU puts 99 (one of the reserved indicators) in 
columns 23-24 (Output Data) of the D specification for 
each input field that does not have an entry in columns 
23-24. This indicator turns on automatically when an 
operator selects review mode. 

If columns 23-24 contain an indicator, WSU cannot use 
its own indicator. You must set on the indicator you've 
coded in these columns before the display appears for 
review if you want the field to be an output field in 
review mode. 

Review, Insert, and Delete Modes 
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INSERT MODE 

Insert mode is an operating mode that allows operators 
to logically insert records in the transaction file. Except 
for header records, all types of transaction file records 
can be inserted. 

When an attempt is made to insert a header record, --one 
of the following occurs: 

• If an error indicator has been coded in columns 
61-62 of the T specification, that indicator turns on. 

If an error indicator has not been coded in columns 
61-62 of the T specification, WSU abnormally ends 
the work session. 

Record 60 

C Record 30 
Record 20 

Record 10 

Record 35 

When an operator inserts a record between existing 
records, WSU places the record at the end of the file 
and updates the trailers for the records that logically 
precede and follow the inserted record. The trailers are 
updated after insert mode ends. 

To insert a record, an operator must first select review 
mode and display the record that is to precede the 
inserted record (refer to Review Mode in this chapter for 
an explanation of how to do this). 

In insert mode, WSU does not follow an automatic 
display sequence like the enter mode sequence. Instead, 
the operator or program controls display selection. 
Displays that were required or repeated during enter 
mode are not required or repeated during insert mode. 



When insert mode begins, a special indicator (IN) turns 
on. This indicator (and the RV indicator) remain on while 
the operator inserts records. Indicator 99 remains on so 
that input fields become output fields also. You can use 
the IN indicator on C specifications to condition 
operations that should or should not occur in insert 
mode. The operator returns to enter mode (at the point 
entry was interrupted) via the Resume Entry command 
key (command key 3) or returns to review mode via the 
Page Backward Group command key (command key 5), 
the Page Backward Record key (Roll+ with Shift), the 
Page Forward Group command key (command key 6), 
the Page Forward Record key (Roll t with Shift), or the 
relative record number on the WSU menu. Indicator IN 
turns off. 

Insert mode applies only to records in the transaction 
file. If the WSU program does not specify a transaction 
file, insert mode cannot be used. 

Master file records can be read and written while the 
program is in insert mode. A master file record must, 
however, be read and written in the same mode. 

Columns 54-59 of the S specification are used to 
designate insert mode displays. Refer to the explanation 
of these columns in Chapter 7, S Specification for a 
description of how to specify displays for insert mode. 
Chapter 15, Sample WSU Programs contains a program 
for which insert mode is allowed. 

How Operators Select Insert Mode 

To select insert mode, an operator selects review mode 
and displays the record that will precede the inserted 
record. The operator presses the Insert Mode command 
key (command key 4). WSU selects the display that 
appears by searching the S specifications from first to 
last for the first one that contains the indicator of the 
displayed record's type in columns 54-59. WSU shows 
this display to allow an operator to insert a record. 
When the operator enters the display, all input fields 
transmit to the program and processing for the display 
begins~ Mode level fields and indicators, except for the 
IN indicator and *RLNO, remain as they were in review 
mode. 

Refer to Chapter 14 for an explanation of the function 
keys and command keys that operators can use in insert 
mode. 

How to Insert a Group of Records 

To allow a group of records to be inserted, either the 
processing for an insert display can be coded to handle 
multiple inserts or the operator can switch back and 
forth from review mode to insert mode for each record 
that is inserted. 

The last operation in the processing for an insert display 
could be a PUTS operation for the same display. This 
operation should be conditioned by the IN indicator. 
When processing for the display completes, the PUTS 
operation reshows the display and allows another record 
to be inserted. The operator can insert as many records 
as he wants. This method works only if the display is 
not preprocessed. 

IN PU S 01 

If preprocessing is specified for an insert display, the 
last operation should be a GOTO to the first operation in 
the preprocessing. The GOTO operation should be 
conditioned by the IN indicator. 

Preprocessing { PP TAG~ 

INGOTOPP_J 

If the processing is not coded to handle multiple inserts, 
an operator can repeat the following steps to insert a 
group of records. 

1. 

2. 

Insert a Record. 

Press the Page Forward Record key (Roll+ with 
Shift) to display the inserted record. 

3. Press the Insert Mode command key (Command 
key 4). 

Review, Insert, end Delete Modes 
How Operators Select Insert Mode 12·9 



How to Return to Enter Mode 

The operator can return to enter mode at the point entry 
was interrupted by pressing the Resume Entry command 
key (command key 3). 

Insert· Mode Example 

Suppose the transaction file has two record types 
(header records are type 01 and detail records are type 
02). Operators use DSPL Y1 to enter header records and 
DSPL Y2 to enter detail records. To allow operators to 
review records, columns 48-49 of the S specification for 
DSPL Y1 contain 01 and columns 48-49 of the 
S specification for DSPLY2 contain 02. To allow 
operators to insert detail records after a header record 
or between detail records, columns 54-55 of DSPLY2 
contain 01 and columns 56-57 of DSPLY2 contain 02. 

Following are the sample S specifications for DSPLY1 
and DSPL Y2 and an example of how those 
S specifications effect the operator's review and 
insertion of records in the transaction file. 

S Specifications for Review and Insert Mode Displays 
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\ T 
DSPL Y2 can be used to 
review record type 02 
and to enter a record 
after type 01 and 
type 02 records. 



Transaction File Records 

01 02 02 02 02 02 01 02 

'---------------------1. Suppose that an operator wants to insert a detail 
record here (right after the header record). 

'------------------------ 2. The operator presses the Page Backward Group 
command key (command key 5) to begin review 
mode and select this header record. He may have 
to press this key a number of times to get this 
record, depending on where he was in the trans­
action file. 

3. The operator presses the Insert Mode command key 
(command key 4). WSU searches columns 54-59 
of the S specifications for the first one with 01 in 
these columns and then shows that display 
(DSPLY2). 
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DELETE MODE 

Delete mode is an operating mode that allows operators 
to logically delete records from the transaction file. All 
types of transaction file records can be deleted. If a 
header record is deleted, all the records associated with 
the header record remain chained together, but the 
entire group is removed from the chain. 

Record 60 

When an operator deletes a record, WSU updates the 
trailers for the records that logically precede and follow 
the deleted record or group of records. The trailers are 
updated after the operator has reviewed the record and 
allowed the delete function to complete. 

Delete mode begins when the operator requests the 
delete record function. At this time a special indicator 
(DL) turns on. This indicator and the RV indicator 
remain on while the operator reviews the record. You 
can use the DL indicator on C specifications to control 
which operations should or should not occur in delete 
mode. The operator returns to enter mode at the point 
entry was i.nterrupted via the Resume Entry command 
key (command key 3), or returns to review mode via the 
Page Backward Group command key (command key 5), 
the Page Backward Record key (Roll+ with Shift), the 
Page Forward Group key (command key 6), the Page 
Forward Record key (Roll+ with Shift), or the relative 
record number on the WSU menu. Indicator DL turns 
off. 

Delete mode applies only to records in the transaction 
file. If the WSU program does not specify a transaction 
file, delete mode cannot be used. 
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How Operators Select Delete Mode 

Before the operator requests the delete function, the 
relative record number of the record to be deleted must 
be in *RLRR. To delete the record, the operator presses 
the Delete command key (command key 14). If delete 
mode is activated from enter mode, mode-level fields 
and indicators, except for the DL indicator, are initialized 
as they would be for a normal review request, and a 
message is displayed to inform the operator that delete 
mode is active. When the function is completed, 
another message is displayed. 

Refer to Chapter 14 for an explanation of the function 
keys and command keys that operators can use in 
delete mode. 

How to Return to Enter Mode 

The operator can return to enter mode at the point entry 
was interrupted by pressing the Resume Entry command 
key (command key 3). 



Chapter 13. Additional Topics and Programming Considerations 

This chapter provides additional information about: 

• Preprocessing 

• Assigning priority to display screen processing and 
subroutines 

• Modifying a WSU generated. procedure, for example: 
Changing the maximum number of concurrent 
operators 
Changing the disposition of a file 

- Authorizing session selection from the WSU menu 

• Determining the optimum region size 

• Reserving space for the master track index 

• Using reserved fields 

• Saving total fields 

• Using self check fields 

• Interactive communication feature 

• Delete-capable file considerations 

• Logical delete considerations 

• User-defined help screens 

PREPROCESSING 

Preprocessing allows you additional control of display 
screen formats. 

You can use preprocessing to: 

• Initialize values of output fields or output/input fields. 

• Determine whether or not to display a format. 

• Back out totals during review mode. 

• Provide a common end-of-processing routine for 
several formats. 

WSU does not automatically display a format that has Y 
coded in column 47 (Preprocess) of its S specification. 
Instead, WSU first executes the C specifications for the 
display. Then to display the format, a PUTS operation 
for the format may execute during the preprocessing for 
the display. If a PUTS causes the display to appear, 
operators can respond to the display. When an operator 
enters the display, processing resumes with the 
operation following the PUTS operation. 

You can code any number of PUTS operations to the 
preprocessed display. 

When a PUTS occurs for a preprocessed display from 
another display (Display 1 uses a PUTS to show Display 
2 in the following example), processing starts at the first 
C specification and the display is not shown. 

A display can issue a PUTS operation for itself. After 
the display is shown, processing resumes at the 
operation that follows the PUTS. 

Display 1 Display 2 

c 

PUTS Display 2/ g } c Preprocessing 
c 
c c PUTS Display 2 
c c 

c 
c 
c PUTS Display 2 
c 
c 
c 
c 

You must code C specifications for displays that WSU 
preprocesses. Because a display that does not allow 
operator input cannot have associated processing, do 
not specify N for Reset Keyboard (column 23 of an S 
specification) and preprocessing for the same display. 
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ASSIGNING PRIORITY TO DISPLAY SCREEN 
PROCESSING AND SUBROUTINES 

When a WSU program executes, the entire program 
may not fit in the assigned main storage. WSU uses a 
technique of dynamically overlaying various segments of 
an execution program upon one another. Generally, 
better program performance occurs if segments of 
C specifications that are required least often are overlaid 
most frequently. 

When the C specifications for a display screen format or 
subroutine execute, WSU determines whether or not the 
processing segment for that format is in main storage. 
If the segment is not in main storage, WSU reads the 
segment from disk. To make room in main storage, 
WSU overlays one or more program segments. 
Segments with the least probability for use in 
subsequent processing are the best segments to overlay. 

The priority of a display screen format or subroutine 
allows you to control which processing segments are 
overlaid. Assign a high priority to a display screen 
format or subroutine that is used frequently, which 
makes the associated segment less likely to be overlaid. 
The processing segment remains in main storage for 
more time. Assign a low priority to display screen 
formats or subroutines that appear infrequently, which 
makes the associated processing segments more likely 
to give up their main storage to more frequently used 
segments. 

Assign display screen format priorities in column 46 of 
an S specification. An entry of 3 represents the highest 
priority. Other priority entries, from high to low, are 2, 
1, and 0 or blank. 

Assign subroutine priorities by coding a PRTY operation 
immediately following the BEGSR operation. 

Note: IJ, IW, ES, EW, and EJ processing segments are 
automatically assigned priority zero. 
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Example of Assigning Priorities 

A sample application. has nine display screen formats, 
F1 through F9. The predicted relative frequencies for 
these displays are: 

Display Relative Frequency 

F1 6% 
F2 6% 
F3 67% 
F4 10% 
F5 2% 
F6 2% 
F7 3% 
F8 3% 
F9 1% 

Based on these predictions, the assigned priorities are: 

Display Priority 

F3 3 
F1, F2, F4 2 
F5, F6, F7, F8 
F9 0 or blank 



MODIFYING A WSU GENERATED PROCEDURE 

The procedure that WSU generates to call a WSU 
program is an MRT procedure. When an MRT 
procedure is first requested, the SSP copies that 
requestor's external switches and local data area into an 
area associated with the MRT procedure. OCL 
statements within the WSU generated procedure access 
the copy of the first requestor's external switches and 
local data area. 

First 
Requestor 

External Switches 
Local Data Area 

MRT Procedure 

II SWITCH 
~~~~~~~~..i wsu 

Program 

Subsequent 
Requestor 

External Switches 
Local Data Area 

II LOCAL 

Copy of First Requestors 
External Switches and 
Local Data Area 

For example, the SWITCH and LOCAL OCL statements 
in the WSU generated procedure do not change the 
external switch settings and local data area associated 
with the first requestor, but instead change the copy of 
the first requestor's external switches and local data 
area. 

The WSU program accesses external indicators and the 
local data area associated with each requesting display 
station rather than accessing the copy of the first 
requestor' s external switches and local data area. 

Figure 1-9 in Chapter 1, Introduction shows the contents 
of the WSU procedure created during program 
generation. Either you or operators can modify this 
procedure via SEU. Some possible modifications are: 

• Change the REGION SIZE parameter. (Refer to 
Determining the Optimum Region Size in this chapter). 

• Change the maximum number of operators who can 
concurrently use the program without modifying the 
source program. Change the MRTMAX parameter 
value in the A TTR statement to the new number of 
operators. 

The MRTMAX value determines the amount of main 
storage WSU allocates for the display stations. The 
amount of storage varies from application to 
application; however, WSU allocates from 25 bytes 
to 620 bytes of storage per display station. 

Changing the MRTMAX value reduces or increases 
the required region size, which could determine 
whether or not a program runs in a region. For 
example, if MRTMAX is 8 but only one display 
station operates, you can save 155 to 4340 bytes of 
main storage by reducing MRTMAX to 1. Also, the 
size of the WSU work file increases as MRTMAX 
increases. 

• Change the WSU generated procedure so that all 
statements are not logged to the history file. This 
change should reduce WSU start-up time. 

• Change any file's disposition from OLD to SHR. 
When a master file is shared and updated; PUTS, 
MSG, IMSG, GET, and PUT operations should not 
occur between the GET operation and the file update. 
Sharing the transaction file with an update program is 
not recommended. 
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• Specify NEP-YES on the ATIR statement. This 
change, which keeps the program active in storage 
even when no operators are using it, is best for WSU 
programs that are used most frequently. To end this 
program you must set the EJ indicator on in the 
program or have the system operator stop the 
program. 

For this type of program, IJ processing is done the 
first time the program is initiated. After all sessions 
end, any new session will not cause IJ processing to 
occur. Also, when all active sessions end, EJ 
processing occurs only if the EJ indicator is on or the 
system operator stops the program. 

• Change DEBUG-YES to DEBUG-NO to turn off the 
debugging function. 

• Specify UNIV-id or UNIV-ALL on the WSX 
statement. This change allows the work station to be 
used to access records in a chain of records for a 
session selected from the WSU menu. 

Additional Topics and Programming Considerations 
13-4 Determining the Optimum Region Size 

DETERMINING THE OPTIMUM REGION SIZE 

WSU uses the larger of the region size that you code in 
columns 41-42 of the J specification or the minimum 
region size as the value for the REGION statement in 
the WSU generated procedure. (Figure 1-9 in Chapter 1 
shows the WSU generated procedure.) 

Factors that affect optimum region size include: 

• Required/accepted program performance 

• Region size limitations (maximum and minimum) 

• Relative importance of the performance of the 
generated WSU program compared to other 
programs that run with the WSU program 

WSU prints the minimum region size and maximum 
region size that you can code for the generated 
program. WSU also prints the amount of storage 
required for each work session, which is useful 
information when MRTMAX is changed. You can vary 
the REGION SIZE parameter (via the source entry utility 
program) from one run to another to experiment with 
the effect the region size has on WSU performance. 
WSU adjusts to the region you specify, either taking 
advantage of additional space, or executing in less 
space (down to the minimum space specified on the 
output printed during generation). 

RESERVING SPACE FOR THE MASTER TRACK 
INDEX 

The master track index is a table containing entries for 
tracks in the index portion of a file. Each entry contains 
a sector address and the lowest key field from the next 
track in the file index. The index portion of a file 
contains the position of the records in the file. Each 
index entry consists of a key and a 3-byte disk address 
for each record in the file. The last entry of the file 
index contains all hexadecimal FFs to indicate the end of 
the index. Figure 13-1 shows the layout of the index for 
the indexed file, INDEXT, and the most efficient master 
track index for the file. Notice that the master track 
index contains one entry for each track in the file index 
if enough space is reserved. 
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1 If the index begins on a track boundary, this address will also be a track address. 

Figure 13·1. Example of Master Track Index 
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Use of the master track index significantly reduces the 
amount of time needed to process an indexed file. It 
enables the system to go more directly to the specific 
record you want by searching only a small portion of the 
file index. Without the master track index, all file index 
entries that precede the record you want must be 
searched. When the master track index is used, as 
shown in Figure 13-1, the record 767 can be found in 
the following manner: 

1. 

2. 

3. 

Search the master track index until the first key 
field higher than key 767 is located. In this 
instance the key is 769 on track C; therefore, key 
767 must reside on track B. 

Search track B in the file index until key 767 is 
located. 

Chain directly to the associated data record. 

In columns 51-54 of the M specification, specify the 
number of storage positions (bytes) you want reserved 
for the master track index. Using the amount of main 
storage you specify, the system builds the most efficient 
master track index it can. The master track index is built 
immediately before your WSU program executes. 

For efficient processing, the master track index you 
specify should be large enough to contain one entry for 
each track in the file index. The minimum number of 
bytes required for a master track index entry for one 
track equals: (the key length + 3) multiplied by 2. For 
example, if file INDEXT has one track that contains 
index entries and a key length of 4, the most efficient 
master track index is 14 bytes, that is, (4 + 3) times 2. 
If the file index occupies more than one track, the 
number of bytes required for the master track index 
equals: (the key length + 3) multiplied by the number of 
tracks containing index entries plus 1. (If a file has less 
than 3 index tracks, use of a master track index will 
probably not increase processing efficiency.) For 
example, if the key length equals 4 and the number of 
tracks containing index entries equals 5, the number of 
bytes required for the master track index is 42; that is, 
(4 + 3) multiplied by 6 (5 + 1) equals 42. 
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To determine the number of tracks that contain index 
entries: 

1. Use the CATALOG procedure to find the number 
of records in the file. 

2. 

3. 

4. 

Multiply the number of records times (the key 
length + 3) to find the number of bytes in the 
index. 

Divide the number of index bytes by 256 and 
round the result up to find the number of sectors 
in the index. 

Determine the number of tracks in the index by 
dividing the number of sectors in the index by 
either: 

60, if your disk has 27.1 megabytes or less 
64, if your disk has 63.9 megabytes or more 

If the quotient is not a whole number, round it up 
to the next whole number. 

You can use the STATUS SESSION command to 
determine the number of megabytes on disk; the 
AVAILABLE DISK SIZE on the third display of 
work station status gives the number of 
megabytes (see the Operator's Guide for further 
information on the STATUS SESSION command). 

If the storage space specified in columns 51-54 of the 
M specification is not large enough to contain an entry 
for every track of file index, the given area is divided 
into as many entries as there are room for, with each 
entry pointing to a larger area of the file index. As the 
number of entries in the master track index decreases, 
the amount of processing time increases. 



USING RESERVED FIELDS 

The reserved fields provided by WSU are: 

UDATE 
UDAY 
UMONTH 
UY EAR 

*RLNO 
*SLNO 
*ERROR 
*RLRU 

*RLRN 
*RLRR 
*USID 
*WSID 

*BLANK 

} Dote field• 

Special WSU fields 

UDATE, UDAY, UMONTH, and UYEAR are job-level 
fields; *RLNO, *SLNO, *ERROR, and *RLRU are 
mode-level fields; *RLRN, *RLRR, *USID, and *WSID 
are session-level fields; and *BLANK is a special field 
that is used only with the MOVE operation. 

Do not begin *RLRN, *RLNO, *RLRU, *RLRR, *SLNO, 
*BLANK, *ERROR, *USID, or *WSID in column 7 of a 
continued line in a table of values. An asterisk (*) in 
column 7 indicates a comment line. 

Date Fields 

When the WSU program is initialized, WSU records the 
following information in the date fields: 

UDAY: day 
UMONTH: month 
UYEAR: year 
UDATE: program date if a program date has 

been specified; system date if a 
program date has not been specified 

You can use date fields as output fields on displays, in 
factor 1 or factor 2 for operations that allow numeric 
fields for these entries, in a table of values for a COMP 
operation, or as chain fields on an M specification. 

*RLNO 

*RLNO is a six-byte field that contains a relative record 
number. At job initiation, *RLNO is set to contain the 
largest reserved relative record number in the transaction 
file. Also, at work session initiation or whenever a 
record is added to the transaction file, *RLNO is set to 
contain the relative record number of the next record to 
be added to the transaction file for the corresponding 
display station. This value will be different for a given 
display station, depending on whether the display 
station is in enter mode or insert mode. If there is no 
transaction file, *RLNO contains zero during the 
program's execution. In review mode, *RLNO is set to 
zero. 

At job initiation prior to any transaction file add 
operation, *RLNO may be used to calculate the number 
of records that can be added to the file. After job 
initiation or after the first add operation during job 
initiation, *RLNO may be used to record the relative 
record number of the next record to be added to the 
transaction file for each work session. 

*RLNO is a display station field. The value of *RLNO 
remains zero for a WSU program that does not specify 
a transaction file. 

How to Code 

You can code *RLNO in factor 1 or factor 2 of 
operations that allow numeric fields for these entries. 
*RLNO can also be in a table of values for a COMP 
operation or a chain field on an M specification. *RLNO 
cannot be an input field on a D specification, or a result 
field. 
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*SLNO 

*SLNO is the reserved field that contains the variable 
starting line number of a display. The S specifications 
for such displays have a V entered for the start line 
number. 

*SLNO is a two-byte numeric field with no decimal 
positions and is a display station field. This field has an 
initial value of 1 and assumes other values only as direct 
results of C-specification processing. The contents of 
*SLNO are restored to their enter-mode value when the 
mode changes from review to enter. Other than this 
restoring, WSU does not change the contents of 
*SLNO. 

During WSU execution, the work session ends 
abnormally if the sum of *SLNO and the maximum line 
number for the display is greater than 24 for a 
1920-character display or is greater than 12 for a 
960-character display. The maximum line number is the 
larger of the number of lines to clear and the largest line 
number on the D specification. 

How to Code 

*SLNO may be coded wherever a field name is valid, 
except on I specifications and D specifications. Also, 
*SLNO may be used during any processing level. 
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*ERROR 

*ERROR is the reserved field that contains a 4-digit 
indication of errors that occur for transaction file 
operations (GETNR, GETNH, GETPR, GETPH, and PUT) 
and master file operations (GET, PUT, and PUTN). 

*ERROR is set to zero when a file operation occurs. If 
an error indicator has been coded in columns 61-62 of 
the T specification or M specification and an error 
occurs that causes this indicator to turn on, WSU places 
one of the following error codes in *ERROR: 

Code Meaning 

0004 An 1/0 error occurred for a get operation. 

0005 

0006 

A record-not-found error occurred and a 
not-found indicator was not coded. 

The record key contains hexadecimal 'ffs' 
for a GET operation. 

0007 An 1/0 error occurred on a get operation 
before a put operation. 

0008 A put operation for a file update occurred, 
but a successful get operation did not 
precede it. 

0009 An 1/0 error occurred on a PUT operation. 

0012 An attempt was made to insert a transaction 
file header record with a put operation. 

0029 The transaction file was full for a data record 
get operation that occurred before a put 
operation. 

0030 The transaction file record number exceeds 
65 535. 

0033 The key of the record being updated via a 
put operation differs from the key of the 
record read via the previous get operation. 

0041 The end of file has been reached on a PUTN 
operation. 



Code 

0042 

0043 

0044 

Meaning 

The key of the record to be added via a 
PUTN operation is a duplicate of an existing 
record key. 

The record key contains hexadecimal FFs for 
a PUTN operation. 

An 1/0 error occurred for a PUTN operation. 

How to Code 

You can code *ERROR in factor 1 or factor 2 of 
operations that allow numeric fields for these entries. 
*ERROR can also be in a table of field names for a 
COMP operation. 

*RLRN 

*RLRN is a six-byte field that contains the relative 
record number that an operator specified on the WSU 
menu or the most recent value that the program placed 
in it. 

The contents of *RLRN are not set to zero when review 
mode begins. Also, the contents of *RLRN are not 
changed as records are reviewed via the Page Backward 
Group (5) or Page Forward Group (6) command key, or 
Page Backward Record (Roll t with Shift) or Page 
Forward Record (Rollt with Shift) function key. The 
contents of *RLRN are not destroyed at the end of a 
work session; they are passed to the next work session. 

How to Code 

You can code *RLRN in factor 1, factor 2, or a result 
field of operations that allow numeric fields for these 
entries. You can also code it as a chain field on an M 
specification. 

*RLRR 

*RLRR is a six-byte numeric field that contains the 
relative record number for the most recent successful 
input operation performed on the transaction file, when 
a review function is requested by the operator. The 
initial value of the field is zero. 

How to Code 

You can code *RLRR in factor 1 or factor 2 of 
operations that allow numeric fields for these entries, or 
as a chain field on the M specification. 

*RLRU 

*RLRU is a six-byte numeric field that contains the 
relative record number for the most recent successful 
input operation performed on the transaction file for a C 
specification operation (GETNR, GETNH, GETPR, 
GETPH). The initial value of the field is zero. 

How to Code 

You can code *RLRU in factor 1 or factor 2 of 
operations that allow numeric fields for these entries, or 
as a chain field on the M specification. 
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*USID 

*USID is a two-byte alphameric field that contains: 

• Blanks for a new requestor 

• The session ID entered by the operator on the WSU 
menu 

• The session ID from the trailer of a WSU file data 
record or header record (after an I/ 0 operation has 
been performed on the transaction file for a review 
request) 

The contents of *USID are not destroyed at the end of 
a work session; they are passed to the next work 
session. 

How to Code 

You can code *USID in factor 1, factor 2, or a result 
field of operations that allow alphameric fields for these 
entries. 

*WSID 

*WSID is the reserved field that contains the symbolic 
display station identifier. 

*WSID is a two-character alphameric field that is set to 
the symbolic display station ID when the display station 
first signs on. 

How to Code 

You can code *WSID as factor 1 or factor 2 of a C 
specification. *WSID cannot be used on D 
specifications or I specifications. 

*BLANK 

*BLANK can be used in factor 2 of the MOVE operation 
to set an alphameric result field to blanks. 
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SAVING TOTAL FIELDS 

When operators resume or recover a WSU program that 
has a transaction file, internal totals accumulated during 
previous use of the program are not available. In order 
to make them available, you should periodically save 
them by writing them to a master file. 

To use a master file to keep the totals, create this file 
with only one record. The fields in the record should be 
the totals that are to be saved. When it is time to save 
the totals, issue a PUT operation to the master file. 

To restore the totals when operators resume or recover, 
issue a GET operation conditioned by the RC indicator 
or RS indicator for the master file during IJ processing. 

USING SELF-CHECK FIELDS 

A practice that provides some protection against clerical 
and keying errors is that of using self-check fields. 
WSU provides a method of verifying a self-check field 
at the same time it is entered. 

Numeric self-check fields cannot be longer than 15 
digits. 

A self-check field is composed of two parts: the base 
number (for example, your control or account number) 
and one check digit. The check digit is the rightmost 
digit in the field. The following is an example of an 
8-digit self-check field: 

6 3 7 1 2 5 7 1 
--~~...-~~J"'"' 

Base Number Check Digit 

When you establish your control or account numbers 
(the fields you want verified) you must calculate the 
check digit for each field and include it as the last digit 
of the number. 

The check digit is calculated by your use of a formula (a 
fixed sequence of operations on the base number). 
When the field is entered, WSU uses the same formula 
that you used to calculate the check digit. If the check 
digit produced does not match the check digit you 
supplied, an error message is displayed and the field 
can be reentered. 



There are two formulas for obtaining the self-check 
digit, called modulus 10 and modulus 11. Modulus 10 is 
used to detect either incorrect entry of a single digit or a 
single transposition. Modulus 11 is used to detect 
incorrect entry of a single digit, single transpositions, 
and double transpositions. 

To compute the modulus 10 self-check digit, do the 
following: 

1. Multiply the units position and every alternate 
position of the base number by 2. 

2. 

3. 

Add the digits in the products to the digits in the 
base number that were not multiplied. 

Subtract the sum from the next higher number 
ending in zero. 

The difference is the self-check digit. 

For example: 

Base number 

Units position and 
every alternate 
position 

Multiply by 2 

Digits not 
multiplied 

Add 

Next higher 
number ending 
in 0 

Subtract 

Self-check digit 

6 2 4 8 

6 2 8 

12 4 16 

4 

1 + 2 + 1 + 4 + 4 + 1 + 6 = 19 

20 

-19 

Note: Only the four low-order bits of each character are 
used for the check digit. 

The number to use in calculating the check digit for 
nonnumeric characters is determined by the EBCDIC 
representation for the character. 

A is equal to C1 ;_the number to use is 1. 
R is equal to D9; the number to use is 9. 
% is equal to 6C; the number to use is 0. The 
number to use is 0 when the four low-order bits are 
either hex A, B, C, D, E!, or F. 

To compute the modulus 11 self-check digit, do the 
following: 

1. 

2. 

Assign a weighting factor to each digit position of 
the base number. These factors are: 2, 3, 4, 5, 6, 
7, 2, 3, 4, 5, 6, 7, 2, 3, ... starting with the units 
position of the number and progressing toward the 
high-order digit. For example, the base number 
991246351 would be assigned the weighting 
factors as follows: 

base number 991246351 

weighting factor 432765432 

<--------

Multiply each digit by its weighting factor. 

3. Add the products. 

4. Divide this sum by 11. 

5. Subtract the remainder from 11. 

The difference is the self-check digit. 

For example: 

Base number 3 7 3 9 

Weighting factors 6 5 4 3 2 

Multiply 6 15 28 9 18 

Add 6 +15 +28 +9 +18=76 

Divide 

Subtract 

Self-check digit 

76/11 = 6 plus a remainder 
of 10 

11-10=1 

Note: If the remainder from step 4 is 0, the self-check 
digit is 0. If the remainder is 1, the base number has no 
self-check digit; you must ensure that base numbers 
with remainders of 1 in step 4 are not used in the fields 
you define as self-check fields. 

You specify the self-check feature and the formula that 
WSU should use via column 30 (self-check) on the D 
specification. 
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INTERACTIVE COMMUNICATIONS FEATURE 

If an interactive communications feature session 
attempts to initiate a WSU program or attach to a WSU 
program, abnormal program termination occurs. A WSU 
work session is not initiated for that interactive 
communications feature session. 

DELETE-CAPABLE FILE CONSIDERATIONS 

WSU does not allow records to be physically deleted. 
(An operator can use the Delete command key to 
logically delete a record; see Logical Delete 
Considerations for more information.) Therefore, a WSU 
program ends abnormally if it tries to use a 
delete-capable transaction file. 

A WSU program can, however, use a delete-capable 
master file. When the program gets a deleted record, a 
not-found indication occurs. These deleted records 
cannot be updated. 

Also, when a WSU program writes a record that has 
hexadecimal FF in its first position to a delete-capable 
master file, the session ends abnormally. 

Note: A delete-capable file is a file that can contain 
logically deleted records. The file is not physically 
compressed for record deletions. In order to support 
delete-capable files, a System/34 must have extended 
data management, an optional SSP feature that is 
specified during system configuration. The IBM 
System/34 Installation and Modification Reference 
Manual, SC21-7689, describes how the feature is 
specified. Parameters on OCL statements and 
commands allow creation and use of delete-capable 
files. The IBM System/34 SSP Reference Manual 
describes these parameters. 

EXTEND FILE CONSIDERATIONS 

WSU can only extend an old file (one specified with 
DISP-OLD on the FILE statement). If you use the 
extend function, the file must already exist before the 
WSU program is executed. 
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LOGICAL DELETE CONSIDERATIONS 

During review mode, an operator can logically delete 
transaction file records that were entered for the work 
session. Logically deleted records are removed from the 
work session's chain of records. 

You can prevent the operator from deleting records by: 

• Disabling the Delete command key on the appropriate 
S specification. 

• Using the MSG or IMSG operation to display a 
message to the operator if he uses the Delete 
command key (DL indicator is on). This message 
should instruct the operator to request some other 
function. This message does not prevent the record 
from being deleted (it does not set the DL indicator 
to off) but it can prevent the function from ending. 

If records have been logically deleted from a transaction 
file, the records are unchained and should be ·removed 
from the file before the file is used by a non-WSU 
program. The logically deleted records can be removed 
by using the WSU Recover procedure. If you want to 
maintain a record of the logically deleted records, you 
can move a code into the record when it is deleted, then 
use the WSU Extract procedure to remove the deleted 
records from the transaction file. The extracted records 
can be: 

• Printed 

• Displayed 

• Put in a disk file 

• Put in a new diskette file 

• Added to an existing diskette file 

Chapter 17 contains more information on using the 
WSU Recover and WSU Extract procedures. 

The WSU Recover procedure or the WSU Extract 
procedure can be used to remove the unchained 
records. The existence of unchained records in a 
transaction file affects the performance of relative record 
operations requested from the WSU menu or during the 
operation of SUBR22. 



USER-DEFINED HELP SCREENS 

You can define special help screens for the operator to 
use during a work session. A help screen is an 
informative display that the operator can request from 
the WSU menu in enter mode, review mode, delete 
mode, or insert mode. You can use help screens to 
provide additional information about such 
program-specific things as: 

• User-defined command key usage 

• Selectable display IDs 

• Program operations and functions 

Help screens are defined on the S specifications as 
nonsequenced displays and must follow these rules: 

• A format ID (columns 15-16) must be specified. The 
format ID must be unique and cannot be IJ, IW, EW, 
EJ, or ES. 

• Return input fields (Y in column 22) must not be 
specified. 

• Screen sequence (Y in columns 41 and 42) must not 
be specified. 

• Review mode record identifying indicators (columns 
48-53) must not be specified. 

• Insert mode record identifying indicators (columns 
54-59) must not be specified. 

• Calculations must not be specified (C specifications). 

The operator can respond to the help screen by pressing 
the Enter I Rec Adv key, command key 1, or any other 
command or function key that is enabled for the help 
screen. If the operator presses the Enter I Rec Adv key, 
the user display that was being processed before the 
help screen was displayed is resumed. If the operator 
presses command key 1, the WSU menu is displayed. If 
the operator presses a command key enabled for the 
help screen, any processing associated with that 
command key is performed. User-defined command 
keys cannot be used to respond to a help screen. 

Additional Topics and Programming Considerations 
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Chapter 14. WSU Command Keys, Function Keys, and Menu 

WSU COMMAND KEYS AND TEMPLATE 

A keyboard template is supplied to identify the name 
and position of each WSU command key. 

Accept Resume 
Sequence Delete Review KQ 
Error 

wsu Bypass RMume Insert 
Menu Display Entry Mode 

Lowercase 

1 WSU Menu 

2 Bypass Display 

3 Resume Entry 

4 Insert Mode 

5 

6 

7 

8 

9 

0 

Page Backward Group 

Page Forward Group 

User Command Key for indicator KG 

User Command Key for indicator KH 

User Command Key for indicator Kl 

User Command Key for indicator KJ 

User Command Key for indicator KK 

User Command Key for indicator KL 

KR KS KT KU KV KW 

Page Page 
Backward Forward KG KH Kl KJ 
Group Group 

Uppercase 

I Accept Sequence Error 

@ Delete 

# 
$ 

% 
..., 

& 

* 

.:.... 

+ 

Resume Review 

User Command Key for indicator KQ 

User Command Key for indicator KR 

User Command Key for indicator KS 

User Command Key for indicator KT 

User Command Key for indicator KU 

User Command Key for indicator KV 

User Command Key for indicator KW 

User Command Key for indicator KX 

User Command Key for indicator KY 

KX KY 

KK KL 

Note: A user command key sets its corresponding indicator on and all other indicators from KA through KY off. 
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Figure 14-1 describes the lowercase command keys; 
Figure 14-2 describes the uppercase command keys. 
Any of these command keys may be disallowed for a 
display via the Enable Command Keys and Key Mask 
entries on the S specification. Refer to Column 28 
(Enable Command Keys) and Columns 64-79 (Key Mask) 
in Chapter 7 for explanations of these entries. 

In the explanations of the command keys, the phrase 
selects the display is used to mean one of two actions: 

• If the display does not have preprocessing, WSU 
shows the display, accepts input, and does any 
processing when the display is entered. 

• If the display has preprocessing, WSU first does the 
preprocessing and shows the display only if PUTS or 
MSG operation occurs for it. 

Lowercase 
Command Key Enter Mode Review Mode Delete Mode Insert Mode 

1 WSU Menu Causes the WSU menu to appear. Refer to WSU Menu in this chapter for a description of the menu. If the 
WSU menu is the current display, the originally interrupted display is shown. 

2 Bypass Display Causes the next display Causes WSU to search the 5 specifications for the Causes WSU to search the 
(Note 1) in the primary sequence next one that has the indicator of the displayed 5 specifications for the next 

or secondary sequence record's type in columns 48-53 (Note 2). one that has the indicator of 
to be selected. For a the display record's type in 
non-sequenced display, columns 54-59 (Note 2). 
this command key 
selects the most recently 
selected sequenced 
display. Operators can 
use this command key to 
advance from a repeated 
display, but they cannot 
use this key to bypass a 
required display. When a 
processing level display 
is shown or when a 
processing level indicator 
is on, this command key 
causes the next 
processing level display 
to be shown. 

3 Resume Entry Not allowed Switches the operating mode to enter mode. WSU redisplays the enter mode 
(Note 3) user display interrupted when review mode was begun and restores all work 

station level fields and indicators. Indicators DL. RV, and IN are set to off. 

4 Insert Mode Not allowed Switches the operating Not allowed 
(Note 3) mode to insert mode and 

searches the S 
specifications for the first 
one that has the indicator 
of the displayed record's 
type in columns 54-69. 
Indicator IN is set on. 

Figure 14-1 (Part 1 of 2). Lowarcase Command Keys 
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Lowercase 
Command Key Enter Mode Review Mode Delete Mode Insert Mode 

5 Page Backward Switches the operating mode to review mode. Causes WSU to read the previous header record in the 
Group (Note 3) transaction file and then search the S specifications for the appropriate display (Note 4). 

6 Page Forward Switches the operating Switches the operating mode to review mode. Causes WSU to read the next 
Group (Note 3) mode to review mode. header record in the transaction file and then search the S specifications for the 

Causes an end-of-chain appropriate display (Note 4). 
message to appear. 

7 User Command Enters the display, sets indicator KG on, and sets all other indicators from KA through KY off. 
Key (KG)' 

8 User Command Enters the display, sets indicator KH on, and sets all other indicators from KA through KY off. 
Key (KH) 

9 User Command Enters the display, sets indicator Kl on, and sets all other indicators from KA through KY off. 
Key (Kl) 

0 User Command Enters the display, sets indicator KJ on, and sets all other indicators from KA through KY off. 
Key (KJ) 

- User Command Enters the display, sets indicator KK on, and sets all other indicators from KA through KY off. 
Key (KK) 

= User Command Enters the display, sets indicator KL on, and sets all other indicators from KA through KY off. 
Key (KL) 

Notes: 
1. This key cannot be used to respond to a WSU display or a user-defined help display. 
2. The search starts at the current S specification and wraps around to the first mode-capable S specification for the record type. 

WSU selects this display for processing the record. 
3. This key cannot be used if the WSU program does not have a transaction file or if the WSU program does not support record 

review. 
4 .• This key cannot be used if columns 55-56 (Header Record Identifying Indicator) of the T specifications are blank. . If this key is pressed after a not-in-chain message is cleared, WSU reads the last (Page 

Backward Group) or .first (Page Forward Group) header record in the transaction file. . The S specifications are searched (from first to last) for the first one that contains the record's type in columns 48-53 . 
WSU selects this display for reviewing the record. . A message is displayed if the type of the record cannot be identified, if there is no review-capable display, or if the end 
of the chain is reached. . Indicator RV is set on if the key is pressed during enter mode. Indicator IN or DL is set off if the key is pressed during 
insert or delete mode. 

Figure 14-1 (Part 2 of 2). Lowercase Command Keys 
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Uppercase 
Command Key Enter Mode Review Mode Delete Mode Insert Mode 

I Accept Allows an operator to Causes the WSU aid format to be displayed and permanently stops any current 
Sequence Error bypass a required display processing. 

if the AE indicator is on. 

@ Delete (Note 1) Switches the operating mode to delete mode. Requests review and subsequent deletion of the record 
identified by *RLRR. Indicator DL is set on (Note 2). 

# Resume Review Switches the operating mode to review mode. Requests review of the record identified by *RLRR. Indicator 
(Note 1) RV is set on (Note 2). 

$ User Command Enters the display, sets indicator KQ on, and sets all other indicators from KA through KY off. 
Key (KQ) 

% User Command Enters the display, sets indicator KR on, and sets all other indicators from KA through KY off. 
Key (KR) 

-, User Command Enters the display, sets indicator KS on. and sets all other indicators from KA through KY off. 
Key (KS) 

& User Command Enters the display, sets indicator KT on, and sets all other indicators from KA through KY off. 
Key (KT) 

* User Command Enters the display, sets indicator KU on. and sets all other indicators from KA through KY off. 
Key (KU) 

( User Command Enters the display, sets indicator KV on, and sets all other indicators from KA through KY off. 
Key (KV) 

) User Command Enters the display, sets indicator KW on, and sets all other indicators from KA through KY off. 
Key (KW) 

- User Command Enters the display, sets indicator KX on, and sets all other indicators from KA through KX off. 
Key (KX) 

+ User Command Enters the display, sets indicator KY on, and sets all other indicators from KA through KX off. 
Key (KY) 

Notes: 
1. This key cannot be used if the WSU program does not have a transaction file or if the WSU program does not support record 

review. 
2. . The S specifications are seached (from first to last) for the first one that contains the record's type in columns 48-53. 

WSU selects this display for reviewing the record. . A message is displayed if the type of the record cannot be identified, if there is no review-capable display, or if the end 
of the chain is reached. . A not-in-chain message is issued if *RLRR does not contain the relative record number of a record in the chain for the 
current session. 

Figure 14-2. Uppercase Command Keys 
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FUNCTION KEYS 

Figure 14-3 shows and explains the function keys that 
can be used to view records in the transaction file. 

Function Key Enter Mode Review Mode J Delete Mode J Insert Mode 

Roll+ Page The operating mode is switched to review mode if review mode is not already active. Causes WSU to read 
With Backward the previous record in the transaction file and then search the S specifications for the appropriate display 
Shift Record (Note 2). 

(Note 1) 

Roll+ Page The operating mode is The operating mode is switched to review mode if review mode is not already 
With Forward switched to review mode active. Causes WSU to read the next record in the transaction file and then 
Shift Record if review mode is not search the S specifications for the appropriate display (Note 2). 

(Note 1) already active. Causes 
an end-of-chain 
message to appear. 

Notes: 
1. This key cannot be used if the WSU program does not have a transaction file or if the WSU program does not support record 

review. 
2. . If this key is pressed after a not-in-chain message is cleared, WSU reads the last (Roll+ key) or first (Roll+ key) header 

record in the transaction file. . The S specifications are searched (from first to last) for the first one that contains the record"s type in columns 48-53 . 
WSU selects this display for reviewing the record. . A message is displayed if the type of the record cannot be identified, if there is no review-capable display, or if the end of 
the chain is reached. . Indicator RV is set on if the key is pressed during enter mode. Indicator IN or DL is set off if the key is pressed during 
insert or delete mode. 

Figure 14-3. Function Keys 
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WSU MENU 

The WSU menu appears when an operator presses the 
WSU Menu command key (command key 1 ). This menu 
can be selected any time a display is waiting for input 
from the operator and the WSU Menu command key 
has not been disabled. 

The menu allows an operator to select a display via ID, 
end his work session, select a new work session, or 
review a record via relative record number. The current 
display station ID is shown in the upper-left corner of 
the display. Status information is shown at the bottom 
of the display. The following shows and explains the 
WSU menu. 

Display Station ID 
j_ 

1 ********* WORK STATION UTILITY MENU DISPLAY H******* 

ENTER DISPLAY SELECTION IDENTIFIER ----------------------------------------- _ 

ENTER EW TO END WORK SESSION ----------------------------------------------­

EtfTER SESSION SELECTION IDENTIFIER FOR RESTART -----------------------------

EITTER REVIEW RECORD NUMBER --------------------------------------------- 000000 
OR USE COMMAND KEY 1 TO RESUME.,. 

~ IW Xl IW 000004 ~ 

Status Line /f \\ Chain End Indicator 

Format/Level ID Add/Update Relative 

Session ID Record Number 

Mode/Processing Level 

Enter Display Selection Identifier 

In enter mode, operators can select a display by 
entering its two-character ID that has been coded in 
columns 15-16 of the S specificaion. A processing level 
ID (IJ, IW, EW, and EJ) cannot be selected. 

In enter mode, the ID of the current display cannot be 
selected. If input for the current display is required or 
the display selection causes a sequence error (by 
bypassing a required display or ES processing) the 
selection will not occur unless the operator responds to 
the sequence error message with the Accept Sequence 
Error command key (command key 13) and the AE 
indicator is on. 

Also, display selection (other than help screens) via the 
WSU menu is not allowed when a WSU processing 
level is active. 

WSU Command Keys, Function Kays, and Menu 
14·6 WSU Menu 

In review or delete mode, the display is selected only if 
it is review-capable for the current review record and 
there is a current review record. 

In insert mode, the display is selected only if it is 
allowed for inserting a record after the current record 
type. 

In enter mode, when WSU finishes processing the 
selected display: 

• WSU stays in the primary sequence if the display is 
in the primary sequence. 

• WSU stays in that secondary sequence if the display 
is in a secondary sequence. 

• WSU reselects the display in the primary or 
secondary sequence from which the nonsequenced 
display was selected, if the display is nonsequenced. 

• WSU returns to the interrupted processing if the 
display is a user-defined help display. 

Enter EW to End Work Session 

An operator ends his work session by entering EW on 
the WSU menu and pressing the Enter/Rec Adv key. If 
the operating mode was review or insert, enter mode 
automatically resumes. The ES and EW processinQ 
levels occur for that display station. 

If no other session is active, the program ends and the 
EJ processing level occurs after the EW processing level 
for that display station. 

The operator can enter a session selection authorization 
ID on this line of the WSU menu to allow him to select 
a work session ID that differs from the display station 
ID shown at the top left corner of the WSU menu. This 
two-character alphabetic ID must have been specified 
for the program in the UNIV procedure statement. (See 
Output from WSU Program Generation in Chapter 1.) 



Enter Session Selection Identifier for Restart 

An operator can restart his work session or start a 
different work session by entering the appropriate work 
session ID on the WSU menu. One of the following can 
be entered: 

• The work session ID of the work session the operator 
has just completed. This restarts the work session. 

• The work session ID of an inactive work session that 
the display station or operator is authorized to start. 
This starts the specified work session. 

When the operator enters a work session ID, any inserts 
from the current session are completed, enter mode is 
resumed, end sequence processing is performed, and 
end session processing is performed. However, the 
display station is not released. Instead, the screen is 
cleared and the WSU menu is displayed again with a 
message informing the operator that the session is 
being restarted. The operator responds to the menu by 
making any necessary changes to the default selections 
on the menu, then pressing the Enter/Rec Adv key. 
Session selection authorization is required whenever the 
selected session ID is different from the display station 
ID, even when the session ID is entered after the restart 
message. 

Enter Review Record Number 

Operators can review a specific record in the transaction 
file by entering the record's relative record number. 
When the WSU menu appears, the r~lative record 
number shown is the current contents of the reserved 
field *RLRN. If one of the following conditions exists an 
error message appears: 

• The requested record is not in the chain of records 
for the current session. 

• The type of the requested record cannot be 
identified. 

• There is no review-capable display for the requested 
record. 

• The WSU program does not have a transaction file. 

An error message appears if the record that was 
requested was not in the display station's chain of 
records or if the WSU program does not have a 
transaction file. 

Status Line 

The status line is displayed on the WSU menu directly 
above the WSU message line. The status line contains 
the following five fields: 

2 

3 

4 

5 

Format/level ID contains: 
• **, if there is no current processing (because a 

review, insert, or delete request has ended or 
could not be processed) 

• - - , if current processing has been terminated 
by the operator before it completed 

• The format ID from the S specification of the 
current display 

• The WSU processing level code (IJ, IW, EW, or 
EJ) from the S specification 

Session ID contains the session ID of the active 
session. 

Mode/processing level contains a code identifying 
the current WSU mode or processing level: 
• RV, review mode 
• IN, insert mode 
• DL, delete mode 
• IJ, initiate job time 
• IW, initiate work session time 
• ES, end sequence time 
• EW, end work session time 
• EJ, end job time 
• Blank, normal enter mode 

Add/Update Relative Record Number identifies the 
current record number for add or update 
operations. During review mode, if there is no 
current review record, the field contains ******. If 
there is no transaction file, the field contains zeros. 

Chain End Indicator identifies whether the 
operator's reference point in the chain is at the 
end of the chain. The possible contents of this 
field are: 
• **, if the reference point is at the chain end. A 

page forward request at this time retrieves the 
first record of the chain, a page backward 
retrieves the last record in the chain. 

• - - , if the review mode is not supported by the 
program. 

• blank, if review mode is supported but the 
operator's reference point is not at the end of 
the chain or if review mode is not active. 

WSU Command Keys, Function Keys, end Menu 
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Returning from the WSU Menu 

An operator who displays the WSU menu from enter 
mode or during a record review, delete, or insert can 
return to the display from which he selected the WSU 
menu by pressing the Enter/Rec Adv key or by using 
command key 1. If the Enter I Rec Adv key is pressed, 
the Enter-Display-Selection-Identifier entry must be 
blank, the Enter-EW-to-End-Work-Session entry must 
be blank, and the Enter-Review-Record-Number entry 
must be OOQOOO in order to return. If command key 1 is 
pressed, any entries on the menu are ignored. 
Processing returns to the most recent user display 
(excluding any user-defined help display). 

If an operator selects the WSU menu after reviewing, 
deleting, or inserting a record, he can resume operation 
by: 

• Pressing a command key or a function key that was 
allowed when he selected the WSU menu. For 
example, he might press the Page Forward Group 
command key to resume review mode. Pressing the 
Enter/Rec Adv key or command key 1 as previously 
described is not allowed because there is no 
interrupted processing to resume. 

• Keying EW or a session ID on the WSU menu and 
pressing the Enter/Rec Adv key to end his work 
session. 

• Keying a valid review record number on the WSU 
menu and pressing the Enter/Rec Adv key. 

WSU Command Keys, Function Keys, and Menu 
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WSU AID DISPLAY 

WSU provides a display that assists the operator in 
requesting functions during review, insert, or delete 
mode. During one of these modes, this display can be 
requested as follows: 

• Pressing command key 13 while a WSU or 
user-defined display is displayed. 

Pressing Enter/Rec Adv or a user-defined command 
key when there is no current processing. 

• Pressing command key 1 when the WSU menu is 
displayed when there is no current processing. 

The following display is shown: 

HHHH* WORK STATION UTILITY AID DISPLAY H•HHH 

DISPLAY WSU 11£1&1 •••••••••••••••••••••••••••••••••• • • •• • •• • C111ll 
SELECT PROGRAM DISPLAY 
EN> OR RESTART SESSION 
SELECT RECORD TO REVIEW 

RESltlE ENTER ltOOE PROCESSING ••••••••••••• , ••••••••• , • , • • • • CHD3 
REVIEW TRANSACTION FILE RECORD 

PREVIOUSINEXT DATA. RECORD ••••••••••• , ••••••••••••••••••• ROLL DOWN/ROLL UP 
PREVIOUS/NEXT HEADER RECORD ••••• , •••• , • • • • • • • • • • • • • • • • • • Ct1J5/CHD6 

DELETE HOST RECENT REVIEW RECORD OR GROUP OF RECORDS • , ••• , ctl)l4 
DELETE HOST RECENT REVIEW RECORD •••••••••••••••••••••••••• CHDlS 

If there was no previous processing to be interrupted, 
the WSU message that was displayed at the completion 
of the previous processing is displayed again. If 
processing was interrupted, no message is displayed. 

Once the WSU aid display is requested, the operator 
cannot return to any interrupted processing. All pending 
responses are canceled, and subsequent processing 
depends on the operator's response to the display. 

The operator must enter a valid response to continue. 
The message from the completion of previous 
processing is displayed to help the operator determine 
which responses are valid. 

Note: If the aid display is requested during insert mode, 
the insert operation is completed and all inserted 
records are added to the transaction file. Any editing 
performed on the interrupted display is lost. If the 
display is requested during delete mode before the 
delete operation is c;:ompleted, the record is not deleted. 



SAMPLE PROGRAM 1: INVENTORY RECEIPTS/ 
ADJUSTMENTS 

This program, named RAENTRY, allows a maximum of 
four operators to concurrently enter receipts and 
adjustments to an inventory master file (ITEMMST). 
Input from operators consists of an item number, a 
transaction quantity, and a purchase order/memo 
reference. Output consists of a transaction file that 
contains all operator receipts/adjustments (INVADJ) and 
an updated inventory master file (ITEMMST). 

Figure 15-1 shows the logic of the sample program 1. 

Chapter 15. Sample WSU Programs 
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Operator enters 
RA ENTRY 

INTERACTIVE 

INVENTOR'/ RECEIPTS/11.W'USTMENTS 

ENTER YOUR ID u 11 

SELECT FUNCTION I I 
RECEIPTS -1 

ADJUSTMENTS -2 

INV010 

PRESS REC ADV TO CONTINUE 
CK12 TO END SESSION 

~..____Message Line 

Set correct title 
for next display 

Select 
INV020 

Yes 

Yes 

Yes 

Yes 

Message: 
INVALID 
COMMAND KEY 
PRESSED 

End work session 

Message: 
INVALID 1.D. 

Message: 
FUNCTION 
SELECTED NOT 
VALID NOW 

Figure 15-1 (Part 1 of 3). Logic of Sample Program 1 

15-2 Sample WSU Programs 

This display occurs when an operator initiates the WSU 
program RAENTRY. An operator enters his ID and the 
function and then presses Enter/Rec Adv to begin the 
processing for the display or command key 12 to end 
his session. 



INVENTORY I RECEIPTS l 
ADJUSTMENTS 

TRANSACTION QUANTITY' u 11 111 

~ 1111111 

P.O./ME!!O REFERENCE 11111111111 

INV020 

PRESS REC ADV TO CONTINUE 
CK12 TO END SESSION 

~-Message Line 

Read record from 
item master file 

Select 
INV030 

Yes 

Yes 

No 

Yes 

Message: 
INVALID 
COMMAND KEY 
PRESSED 

End work session 

Message: 
ITEM NUMBER 
IS INVALID 

Message: 
QUANTITY 
ZERO 

Message: 
Yes RECEIPT 

>----t QUANTITY CAN 

Yes 

NOT BE NEGATIVE 

Message: 
REFERENCE 
INFORMATION 
IS BLANK 

Figure 15-1 (Part 2 of 3). Logic of Sample Program 1 

If an operator specified function 1 (receipts) on the 
previous display, the title of this display is INVENTORY 
RECEIPTS. If an operator specified function 2 
(adjustments) on the previous display, the title of this 
display is INVENTORY ADJUSTMENTS. 

This display has three input fields; transaction quantity, 
item number, and P.O./memo reference. An operator 
enters these fields and presses Enter I Rec Adv to cause 
the processing for the display to begin. An operator 
presses command key 12 to end his session. 
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INV030 

IllVEllTORY !RECEIPTS I 
ADJUSTMENTS 

TRANSACTION QUANTITY 10 

~ 000001 

P.O./MEMO REFERENCE 111 

ITEM DESCRIP'l'ION NYLON PAINT BRUSH 

PLEASE VERIFY ENTRY AND ACCEPT, RETRY, OR CANCEL 

PRESS REC ADV TO ACCEPT, CK07 TO RETRY 
cru TO CANCEL 

~-Message Line 

Read record from 
item master file 

Calculate new 
onhand quantity 

Update 
inventory 
master file 

Write receipt or 
adjustment record 
into transaction file 

Message: 
Yes INVALID 

Yes 

COMMAND KEY 
PRESSED 

Blank the 
quantity and 
item number 

Message: 
Yes QUANTITY 

ONHAND WILL 
BE NEGATIVE 

Select 
INV020 

Figure 15-1 (Part 3 of 3). Logic of Sample Program 1 

15-4 Sample WSU Programs 

This display allows an operator to verify his entries. The 
program has read and displayed the item description 
from the inventory master file. 

If the operator presses command key 7, INV020 
reappears and the operator can change his entries. If 
the operator presses command key 11, I NV020 
reappears and the transaction quantity and item number 
are zero. If the operator presses Enter I Rec Adv, the 
master file is updated and the record is written to the 
transaction file. 

Select 
INV020 



DATA DICTIONARY FOR SAMPLE PROGRAM 1 

In this example, the data dictionary is in two source 
members: one source member, INVADJ, contains the F 
specification and I specifications for the transaction file, 
INVADJ; the other source member, ITEM, contains the 
F specification and I specifications for the inventory 
master file, ITEMMST. Figure 15-2 shows these 
specifications. 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21-9092·4 UM/050" 
Pronled on LI.SA 

Program Punching 

lnsttuct1on 

Graphic Card Electro Number 
1 2 

Page[I]ot _ 

75 76 77 78 79 80 

~~~;:.~ ... ~ I I I I I I I Oa1e Punch 

Control Specifications 

~ ~ Model 20 ~ -~ 
~ j ~ ~ £" .! 5 e i o 
~ ~Number§ .. er> ~~ ;: .~c~ :ii ~~ 

Si:re to &_ -~ Sue to ~ :;; ~ O Of Prmt 0 Addri:ss !_ & ~ ~ .. ~ ~ ~ _f ~ ~ j a 5 ~ 0 - ~ ::2 Refer to the specific System Reference Library manual for actual entries. ! Compile c'3 g Execute cii ~ '=ct ~Positions~ to Stan t! ~ ~ ~ g 6 > ~ ~ i E 0 i ~ 5 o:::: ·§ ~ a: 

if }~ ~~j~ ~ ~~i~&~&~B~.f.~~~·~ j5;~~ I B~ ~~ Ill~ I ~aa1~~5~f1t~~~~ ~~ii~ 
Lme 

H 
t--

J 4 5 6 1 8 9 10 11 12 13 14 15 16 11 18 19 70 21 22 13 24 2S 26 27 28 29 JO JI 32 33 34 35 36 31 38 39 40 41 47 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 88 67 68 69 70 11 72 73 74 

~'1 H 11 11 l ll lll lJIIIIIIllIIIIIIIIIIII 

File Description Specifications 

F 
File Type Mode of Processing File Addition/Unordered 

File Oe5tgnat1on length of Key Field or Extent Exit Number of Tracks 
1-----i of Record Address Field ~ for DAM for Cylinder Overflow 

End of File ii Name of Record Address Type Symbolic ;;, Number of Extenb 
Filename Sequence 

Type of File Device 

~ 
Label Exit 

-' Dev tee Tope 
File Format Or911mzat1on w 

Storage Index Rewind 

Line or Additional Area ~ ~ 

~ e ~ Overf•ow Indicator g Condition 
!t Ut·~ 
~ IC ~ Block Record 

~ o Key Field -~ Continuation Lines 
E ~w 

!!? Length Length ~ ~ Starting ~ ii!' 
c > IC :J 

~ .e "'u: ::; ~ :;;: location w K Option Entry 

"' 
~·; 11WIT· ,~ ~" 18 19 20 21 22 ~ 24 25 26 27 ;[ 31 32 

T 
J!;i 36 37 38 

~ 0l~l;R1r 
-17 48 49 50 51 52 53 S4 56 56 57 58 59 60 61 62 63 64 65 .. 67 6869 70 71 72 7374 

F II~ :-r~ l:T 
11111 11111 11111 1 1 1 ~Fl - - .. H-

lll J T 
:Ti 

' 
,. 

'·''' ''''' ''''' ''''' ' T T 

Figura 15-2 !Part 1 of 5). Data Dictionary for Sample Program 1 
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I:::. I 0.IB 

I ~ .._ ~ 1 

3 1.,. 

i z=> ~~ Une Filename 

! 26 ~ 0 di 
.! ~ r Position 

~ E .!! 
rotjjrl ~a 
~ 

3 4 5 • 7 8910111213 14 15 16 17 18~9 20 21 22 23 24 

0 1 111 tAlu iAm flls lL 1 
0 2 I lolRI lll"l JJ 
0 3 I 

0 4 I 

0 5 I 

0 6 I 

0 7 I 

0 8 I 

0 9 I 

RPG INPUT SPECIFICATIONS GX21-9084- U/MO&O• 
Printed in U.S.A. 

Punching ,........,_ 1=~ 11111111 
Card Electro Number 

, 2 767677787980 

..... DJ .. _ ~":.-I I I I I I I 
Record Identification Codes Field Field Location 

Indicators 2 3 

~ I ~ Ii 

I :!!.a 
I Field Name 3 ii:~ j Zero 

z 0 ft Position zaj Position ~ <n IC From To ~!" Plus Mioos or 
~e i I; - ~ 1 j $~ Iii g 1~ ~ 

..... iN • ~~ Ii 
z i3 6 6 ell a: c :e6 

26 26 "D 28293031 132 33 34 35 36 37 38 36 .. 41~ 43 44 45 46 47 48 49 50 51 52 53 64 56 56 57 68 .. 60 61 62 6364 .... 67 66 .. 76 71 12 73 74 

rl1 
~12 

LJ. !Ac ~ 
~ "'II[j 

[LI~ .. ~<!II 
p [ljlJ 2lL ktZ RIA· Ml 

~l3 lzl.S Id.I' l~c 
121E l3lS" Ii= l~r+o 

Figure 15-2 {Part 2 of 5). Data Dictionary for Sample Program 1 

Program 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS 

• 

Punching 
Instruction 

Card Electro Number 

Punch 

Control Specifications 

ti B -120 J'o~ 6 l J ~ .• 

1 2 

P811DJot _ 

GX21-8092-4 UMfOSO• 
Pnnftld 1n U.S.A. 

767617787980 

::: ... "'"I 11I11 I 

<JI 1 .r • i• fl:!· H ~! 
.. C Si !' .. ii Number ~ c • ] !' U :t' • ·i .-:::; -~ ::::> JI f j = Refer to tht specific Svt•m Reftr9'CI Library menU11 for tctu.t entrin. 

s .... i·~ "'° j li •c;Of"••1 .. -.. 11·• • ~-~- 36·•ot.ii•uo 10,.-.~_:I'! .. 8.Comp1ttc3 6 Execut1 en 5 ... .t~PositionsU .. o.tcJit ·-tl~ ... i~... ., 
Line ~ :I u. .E J lia ! to Start .- ~ t ~ w ~ j: j % ,_ S ~ .E ..1 l ct 19 S 

i I! l~ ~~Ji i i!!~!~tJ~~~i~Jl ~&~!~ 
3 4 I I 1 I 9 10 11 12 13 14 15 11 11 11 19 20 :n 22 'Z3 24 21 21 21 211 29 30 31 32 33 34' 35 31 37 31 39 40 41 42 43 44 45 46 41 48 49 50 51 52 53 54 55 56 51 51 SI to 11 12 13 M tl-'!l.Jl...IL• 10 71 12 73 14 

!I:•l H II 11 I II III lllllllllllllllllllIII 

F .._ 
Fllonome 

u .. 

File Type 

File Desiption 

End of Flit 

Fite Forlftlt 

File Description Specification 

Mode of Procenlng 

Length of Key Field or 
of Record Addrtss Field 

Record Add,... Type 

~ ... iill'l.. .. 

°'""-"" iii 

Oevtce 
Symbolic 
Device 

Name of 
Label Exit 

Extent Exit 
for DAM 

Storage Index 

File Additiontunordtrtd 

Number of Tracks 
for Cylinder Ovtrflow 

· Number of Elcttnts 

T ... 

r-;::d I or Addltiontl Arn a 
e e .~~I -11 ii! Block - I! 8 Key Fltld · Contlnuotion Lines .. Ut·~ 

P II! ....,.,,, Ltntlh a: "' !;; Sllrt1n1 "' 
a; w ~ ~ :l ~ ~ Loe.don w I( OPtion Entry ~ ~ 

i..L..LJ.l.tJ.L .!J!.11 12 1• 14 1 llol Lili 1 1 .. ~lnla 3111 1 1 .. 3tl:m.JLI:! lal.!!l.t1 42 .!!" ts_g_., ti 41oo11 12 l1t.IL!!l.11oa.tt.1.1211..J!..H.lt •• oa ••lH.oal!!! 11 12 "" 

0131 F 111 111 l ll l lllll 11 11 l f 
Figure 16-2 (Part 3 of 6). Data Dictionary for Sample Program 1 
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II,., ln11rr11tion1I Bu11n1t11 Machinll Corpor111on 
RPG INPUT SPECIFICATIONS GX21-9094-4 UM/060• 

Printed In U.S.A. 
1 2 

LProgram J Keying Graphic T 1 Card Elect•o Number J 
Page[Dof 

75 76 77 78 79 80 

~~:~~:ation I I I I I I I 
[Programmer Joate } 1n1tructlon Koy I 

I 
-

External Field Name Field 
Field Location Indicators 

f---1 Filename ! :g Record Identification Codes 

~ -~ 
or "'r!'l From T g 0 ; 

Record Name 1 2 3 To -II • .. 
8. JI 

:::i :S "· ~ " 
RPG 

~~ 
IC 

~ ~ Field Name ii 1 Zero g j= ~ ;j! IC 
.!I Line 

! ~~1 Zo~ Data Structure .. ma Plus Minus or 

g "' Position Position Position ~g :a j ~ .5 g :§ ·~ IC 

Data 

~ i§a ~ 
Blank 

!J a a a: Occurs ~ § :i!~ Structure zuo ~u nTlmes Length 
Name 

3 4 5 • 7 B 9 10 11 12 13 14 15 18 18 19 20 21 22 23 24 25 26 27 ~29 30 31 32 33 34 35 38 37 38 39 40 41 42 4 3444548 47 48 49 5 u 51 52 53 54 55 56 57 58 59 60 ., ·~ 63 .. .... 67 66 .. 70 7t 72 73 74 

0 , II TE IMll't1 ST NS lO l CM c 
0 2 I 1 IZ RC;;; 

0 3 I 3 3 AC ~EIC1 
0 4 I [&; VN D~ 
0 5 I [o l NB 
0 6 I Z1 24 D [jTE 
0 7 I 2fii 27 T CLIC 
0 8 I 13 2 '~ T src 
0 9 I 6~ IN tJS 
1 0 I ~ lffe. WE S1W\.. 
1, I 14 jij c tv 
1 2 I II-' 111 2 5 M 
, 3 I 18 33 CL 
1 4 I B~ 3 L 2 P1 
1 5 I II-' ~7 3 m Pl~ 
1 6 I q~ IC I~ c 
1 7 I 10 1 ~ c 
1 8 I IlH II i !Alx c 
1 9 I 10 1 53 ris prl 
2 0 I 110 1 180 Jil)( RAU 

I 1!0 [IC \:ii.IM OH 
I 11 30 TJVl RIE!S 
I p ii lb T on 
I ~ 11;1 1 ~o T tj 

I lZO 12 ~o T c 
U lL OL 69 89 L9 99 gg pg £9 Z:9 l9 09 6S 89 LQ 95i gg tg ES Z:Si lQ 09 St 9t LP 9" gp tP £it tt lt OY BC 8£ LC 9C 9£ tC ££ Z:C l£ 0£ SZ: St l.Z: SZ: 9t PZ: CZ: tz: lt OZ': 6l Bl H 9l 9l (Ill Cl Zl ll Ol 6 8 l. 9 9 t C Z l 

•Number of sheets per pad may vary slightly. 

Figure 15-2 (Part 4 of 5). Data Dictionary for Sample Program 1 
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RPG INPUT SPECIFICATIONS 

''°"'"" 
Programmer 

I 
t---

Line 

0 1 J: 

0 2 J: 

0 3 J: 

0 4 J: 

0 6 J: 

0 8 J: 

0 7 J: 

0 8 J: 

0 9 J: 

, 0 J: 

, , J: 

, 2 J: 

, 3 J: 

, • J: 

, 5 J: 

1 6 J: 

, ' J: 

, 8 J: 

1 9 J: 

2 0 J: 

Filename 

Punching 
Instruction 

Grtiphic 

Punch 

Record Identification Codes 

, 2 3 

f-

Figure 15-2 (Part 5 of 5). Data Dictionary for Sample Program 1 

C11rd Electro Number 

Field Location 

:~ 
~ 

To 

1 
From 

c 

p 17~ 
p 11]J 
IP 81 
p 18~ 

p 1'15 
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WSU SPECIFICATIONS FOR SAMPLE PROGRAM 1 

The source program is in a source member named 
SAMPLE1. Figure 15-3 shows the WSU specifications. 
The procedure command that begins WSU generation 
is: WSU SAMPLE1. 

IBJ.1 WSU J, T, and M Specifications 

Figure 15·3 (Part 1 of 8). WSU Specifications for Sample Program 1 

Second Edition 
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GX21·9252 UIM/050"· 
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u.. thi•codi"ltt.t only !Nitti WIU ....,...._ Th11codine 
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GX21-9253- U/M 050" 

System/34 Display Screen Format Specifications Use this coding sheet only to define display screen formats for WSU 
and SSFGR. This coding sheet could contain typographical errors. 

Printed in U.S.A. 

•No. of sheets per pad may vary slightly. 

WSU Only 
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Sequence 
Number 

1 2 3 4 

WSU C Specifications 

Indicators Table or Message Text 
Resulting 
Indicators 

s:·~ , I: ~I Literal ~ 
3~· And And Factor 1 Operation Factor 2 Result Field Arithmetic 

3 8f .,., ~ 'Plu~inus Zero 

8. ciUJ ~ ~ Compare 

~ ·~s:· Name Length g ~ 1>2 1<2 1,,,2 
E ~ w o o ·o ~ >---+--<>---1 
if d:~ ~ z z C5 -I_ High Low Equal 

Comments 

GX21·9254-
Printed in U.S.A. 
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c 
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Second Edition GX21-9253- U/M 050'• 

System/34 Display Screen Format Specifications Use this coding sheet only to define display screen formats for WSU 
and $SFGR. This coding sheet could contain typographical errors 

Printed in U.S.A. 

"No. of sheets per pad may vary slightly 
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WSUOnly 
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Sequence 
Number 

~~ 
:;-z· 
:< 

Indicators 

~ ~-f-r--,--+~r-+~-1 
! -;uf 
~ ·i~· 
E ~w..... ... ... 

Factor 1 

WSU C Specifications 

Table or Message Text 

Literal 
Operation Factor 2 

Result Field 

Name Length 

if d:fa ~ ~ :i 
1 2 3 4 6 6 7 8 91011121314H5t6h!tB192021222324262627282930313233343536373839404142~4446464748496051 

c s o~ 
c lfX I~ 

" c 

iii 

Resulting 
Indicators 

Arithmetic 

g PlusM~ero 
3 Compare 
'5't--~~-t 
:: 1>2 1<2 1•2 

Comments 

GX21-9254-
Printed in U.S.A. 

~ High Low EqUill 

~~~~~~~~M~~M~~~~~ronnnNnnnn~~ 

c 1 lr l~Alll l~l~ IX 
c p 
c L ltff 
c [ ~X I 
c 
c b 
c [ I 
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c l~ I UAINl71! v 5 

1£: .'I" A 11'1 

1 

c 03 i'i'J 
c~ IN blr 18~ N1t:1 l1A liJ v~· 
c Q !/JC 
c W'l I IRIE1'1 JIJAl 

c ISMDIC1. 
c 
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Second Edition GX21-92S3- U/M oso· 

System/34 Display Screen Format Specifications Use this coding sheet only to define display screen formats for WSU 
and $SFGR. This coding sheet could contain typographical errors. 

Printed in U.S.A. 

*No. of sheets per pad may vary slightly. 

WSU Only 
> "' > f-E"°o~,,-,-~~~---'--~----i 
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figure 15-3 (Part 6 of 8). WSU Specifications for Sample Program 1 

,15-12 Sample WSU Program 



Sequence 
Number 

WSU C Specifications 

Indicators Table or Message Text 

Literal 
Factor 1 Operation Factor 2 

Result Field 

! ffikt-r--.-+-.-.-+-,-,-l 

8. -;iif 
~ ·~ ~~ Name Length 
E ~w. ~ ~ ~ 
if itffi ~ ~ ~ 

1 2 3 4 5 6 7 8 9101112131415161718192021222324252627282930313233343536373839404142f!4445464748495051 

c ~Iii 
{ii IT Q l/ClllC !.'\ 

c L 
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Resulting 
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Arithmetic 
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~ Compare 
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Figure 15-3 (Part 7 of 8). WSU Specifications for Sample Program 1 
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Sequence 
Number 

1 2 3 4 

Indicators 

Factor 1 

WSU C Specifications 

Table or Message Text 

Literal 
Operation Factor 2 

c 
.2 

! Resulting 
Indicators 

Result Field Arithmetic 

!~ r: Plu~Zero 
!. cnUl ~ ~ Compare 

~ ·i~f Name Length ~ ! 1>2 1<2 1= 2 

Comments 

GX21-9264-
Printed in U.S.A. 

~ £ffi ~ ~ ~ ~ ~ High Low Equa 
5 6 7 8 9 10 11 1213~4 151617 18 19 20 21 22 23 2425 26 27 28 2930 31 32 33 34 35 36 37 38 3940 41 42'43 44 45 46 4748 4950515253 54 55 56 57 5859 60 616263 64 66 66 67 68 6970 7172 73 74 75 76 77 78 79 80 
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Figure 15-3 (Part 8 of 8). WSU Specifications for Sample Program 1 
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Listing Printed for Sample Program 1 

Figure 15-4 shows the listing printed after program 
generation. 

IBM SYSTEM/34 WSU RELEASE 06 

0001 0001 JRAENTRY RAENTRI 

0002 0002 TINVADJ 

0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 

0011 

0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 

0003 MllEMMST 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 

SC217663INVADJ 
FINVADJ UC F 
I INVADJ NS 11 
I OR 17 
I 
I 
I 

SC2\766311EM 
FITEMMST UC F 
I I TEMMST NS 10 
[ 

SC2176630434 

48 48R 
1 Ci 
1 C2 

ITNE1R8 
249R 

1 CM 
BAI 

2 CB 
4 

Figure 15-4 (Part 1 of Bl. Listing Printed by Sample Program 1 

DISK 

p 

06 
DISK 

F' 

p 
F' 
F' 
F' 

p 
p 
p 
p 
p 
p 

p 
p 
p 
p 
p 
p 
F' 

2 
8 
9 
3 
6 

1 
3 
4 
6 

21 
25 
32 
64 
69 
74 
77 
81 
84 
87 
99 

100 
101 
102 
106 
109 
112 
114 
117 
120 
135 
138 
146 
149 
152 
156 
163 

1 RCDT 
70DATE 

l50ITNBR8 
210TRAMT 
25 OF·ID 
35 REFER 

2 RCD 
3 AC REC 
5 VNDNR 

110ITNBR 
240RDATE 
270 ITC LC 
58 IT DSC 
67 UNMSR 
73 WHSLC 
74 ACT IV 
802LSTF'C 
833CL1F'P 
863CL2F'P 
893CL3F'F' 
99 TAXCl 

100 TAXC2 
101 TAXC3 
i053CSTF'C 
1080MAXBAL 
liiOQTYDH 
1130QTYRES 
1160QTYOO 
ll90QTYBO 
l250DTREC 
l372USEMO 
1402USEYR 
1480RECMO 
1510RECYR 
1552SAQMO 
1592SAQYR 
1650ADJMO 

DATE 04/18/80 TIME 13.46 

SC217663 RAENTRY PAGE 0001 

Sample WSU Program 
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SC217663 RAENTRY PAGE 0002 

0044 0034 p 166 1680ADJYR 
0045 0035 F' 169 1722SALMO 
0046 0036 p 173 1762SALYR 
0047 0037 p 177 1802SACMO 
0048 0038 p 181 1842SACYR 
0049 0039 p 189 1922UPRYD 
0050 0040 p 193 1940UPPYD 
0051 0041 p 195 1960NOSTK 
0052 0042 p 20,1 2040TMEE<L 
0053 0043 p 205 2083CSTAM 
0054 0044 p 209 21 !OEOQ 
0055 0045 p 212 21400RDPT 

0056 0004 SINV010 IW 

0057 0005 D 0236 y y P' INTERACTIVE' 
0058 0006 D 0426 y y P'INVfNTORY RECEIPTS1ADJX 

0007 DUSTMENTS' 
0059 0008 D 1026 y P'ENTER YOUR ID' 
0060 0009 DOPID 1046Y y y 01 y y 

0061 0010 D 1526 y P'SELECT FUNCTION' 
0062 0011 DRCDT 1546Y YN Z04 y y 

0063 0012 D 1726 P'RECEIPTS -1' 
0064 0013 D 1926 P'ADJUSTMENTS -2' 
0065 0014 D 2206 P'PRESS REC ADV TO CON TIX 

0015 DNUE' 
0066 0016 D 2312 P'CK12 TO END SESSION' 

0067 0017 CIW EXSR CMDCHK 
0068 0018 CIW 20 MSG 'INVALID COHHAND KEYX 

0019 C PRESSED' 
0069 0020 CIW KL SETON EW END-OF-SESSION 
0070 0021 CIW KL GOTO ENDIW 
0071 0022 CIW OPID COHP 01 
0072 0023' CIW 01 HSG 'INVALID I.D. • 
0073 0024 CIW RCDT COHP • 1' 040403 RECEIPTS 03 
0074 0025 CIWN03 RCDT COMP . 2' 040402 ADJUSTMENTS 02 
0075 0026 CIW 04 MSG 'FUNCTION SELECTED NX 

0027 COT VALID NOW' 
0076 0028 CIW 02 HOVEL'ADJUSTME'FUNCTI 11 
0077 0029 CU.I 02 MOVE 'NTS' FUNCTI 
0078 0030 CIW 03 MOVEL'RECEIPTS'FUNCTI 
0079 0031 CIW MOVE UDATE DATE 
0080 0032 CIW ENDIW TAG 

Figure 15-4 (Part 2 of 81. Listing Printed by Sample Program 1 
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SC21766J RAENTRY PAGE 0003 

0081 0033 SINV020 y 

0082 0034 D 0231 y P ' INVENTORY ' 
0083 0035 DFUNCTI 0241Y y 
0084 0036 D 0726 y P' TRANSACTION QUANTITY' 
0085 0037 DTRAHT 0750Y YS Z05 y y 
0086 0038 D 0926 y P' ITEM NUllEIER' 
0087 0039 DITNEIR 0950Y YN Z06 y y 
0088 0040 D 1126 y P'P.O./MEMO REFERENCE' 
0089 0041 DREFER 1150Y y 07 y y 
0090 0042 D 2206 P'PRESS REC ADV TO CONTI X 

0043 DNUE' 
0091 0044 D 2312 P'CK12 TO END SESSION' 

0092 0045 c SET OF 05 
0093 0046 c EXSR CllDCHK 
0094 0047 c 20 llSG 'INVALID COMMAND KEYX 

0048 c PRESSED' 
0095 0049 c KL SETON EW END-OF-SESSION 
0096 0050 c KL GOTO END01 EXIT 
0097 0051 c HOVE ITNEIR ITN8R8 80 
0098 0052 c GET ITEllllST 06 
0099 0053 c 06 HSG 'ITEH NUH8ER IS INVAX 

0054 CLID' 
0100 0055 c TRAHT COllf' 0 1415 
0101 0056 c 15 MSG 'QUANT ITV ZERO' 05 
0102 0057 c OJ 14 llSG 'RECEIPT QUANTITY CAX05 

0058 CNNOT 8E NEGATIVE' 
0103 0059 c REFER COllf' 07 
0104 0060 c 07 HSG 'REFERENCE INFORllATIX 

0061 CON IS BLANK' 
0105 0062 c END01 TAG 

0106 0063 SINVOJO y 

0107 0064 D 0231 y f'' INVENTORY' 
0108 0065 DFUNCTI 0241Y y 
0109 0066 D 0726 y P' TRANSACTION QUANTITY' 
0110 0067 DTRAllT 0750Y J 
0111 0068 D 0926 y P'ITEH NUH8ER' 
0112 0069 DITNBR 0950Y 
0113 0070 D 1126 y P'P.O./MEllO REFERENCE' 

Figure 15-4 (Part 3 of 81. Listing Printed by Sample Program 1 

Sample WSU Program 15-17 



Oii4 0071 DREFER 1150Y 
0115 0072 D 1426 
0116 0073 DITDSC 1450Y 
0117 0074 D 1715 

0075 DD ACCEPT, RETRY, OR CANCEL' 
Oil8 0076 D 2206 

0077 DT, CK07 TO RETRY' 
0119 0078 D 2312 

0120 0079 c EXSR CMDCHK 
0121 0080 c 20 KK 
0122 0081 COR 20 KG GOTO PROCES 
0123 0082 c KL 
0124 0083 COR 20 MSG 'INVALID 

0084 C PRESSED' 
0125 0085 c F'ROCES TAG 
0126 0086 c KG PUTS' INV020 
0127 0087 c KK GOTO E:ND03 
Ol2B 008B c GET ITEHHS'T 
0129 0089 c TRAHT ADD QTY OH 
0130 0090 c OB HS'G 'QUANTITY 

0091 CL EtE NEGATIVE' 
0131 0092 c HOVE NEW OH 
0132 0093 c PUT ITEHHST 
0133 0094 c 02 PUT INVADJ 
0134 0095 c 03 PUT INVADJ 
0135 0096 c END03 TAG 
0136 0097 c Z-ADDO 
0137 0098 c Z-ADDO 
0138 0099 CSR CHDCHK E<EGSR 
0139 0100 CSR SETOF 
0140 0101 CSR KG 
0141 0102 COR KH 
0142 0103 COR KI 
0143 0104 COR KJ 
0144 0105 COR KK 
0145 0106 COR KQ SETON 
0146 0107 CSR KR 
0147 0108 COR KS 
0148 0109 COR KT 
0149 0110 COR KU 
0150 0111 COR KV 
0151 0112 COR KW 
0152 0113 COR KX 
0153 0114 COR KY SETON 
0154 0115 CSR END SR 

y 

y 

COMMAND KEYX 

NEWOH 50 
ONHAND WILX 

QT YOH 

TRAHT 
ITNE<R 

Figure 15-4 (Part 4 of 8). Listing Printed by Sample Program 1 
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06 

11 
17 

20 

20 

20 

P'ITEM DESCRIPTION' 

P'PLEASE VERIFY ENTRY ANX 

P'PRESS REC ADV TO ACCEPX 

P'CK11 TO CANCEL 

REREAD RECORD 
OB 

S'C217663 RAENTRY PAGE 0004 
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INDICATORS USED 
IW EW KG KH KI KJ KK KL KQ KR KS KT KU KV KW KX KY 01 02 03 04 05 06 07 OB 11 14 15 17 20 

WSU-0320 UNREFERENCED INDICATORS' 
10 

MODE LEVEL DATA FIELD NAMES USED 
NAME STMTt LNG DEC DISP LCL F/ICNT SCR CHN 
llRLNO RSVD 006 0 005F 000 
•SLNO RSVD 002 0 0065 000 
RCDT 0005 001 A 0008 001 D 
DATE 0006 006 0 0009 001 
ITNEIRB 0007 008 0 OOOF 001 11 
TRAMT 0008 00511 0 0017 001 D 
OPID 0009 003 A 001C 001 D 
REFER 0010 010 A OOIF 001 D 
ITNEtR 0016 006 0 0029 001 D 
ITDSC 0019 027 A 002F 001 D 
QTY OH 0032 00511 0 004A 001 
FUNCTI 0076 011 A 004F 000 D 
NEWOH 0129 005 0 005A 000 

SESSION LEVEL DATA FIELD NAMES 
NAME STMTt LNG DEC DISP LCL F/lCNT SCR CHN 
•RLRN RSVD 006 0 0000 000 
•WSID RSVD 002 A 0006 000 

.JOB LEVEL DATA FIELD NAMES USED 
NAME STMH LNG DEC DISP LCL F/ICNT SCR CHN 
UDAY RSVD 002 0 0068 000 
UMONTH RSVD 002 0 006A 000 
UY EAR RSVD 002 0 006C 000 
UDATE RSVD 006 0 006E 000 
•ERROR RSVD 004 0 0074 000 

PROGRAM LABEL NAMES USED 
NAME STMH TYPE 
CMDCHK 0138 BEG SR 
ENDIW 0080 TAG 
END01 0105 TAG 
PROCES 0125 TAG 
END03 0135 TAG 

WSU-0325 UNREFERENCED FIELD NAMES 
NAME STMH 
RCD 0013 
AC REC 0014 
VNDNR 0015 
RDATE 0017 
ITC LC 0018 
UNMSR 0020 
WHSLC 0021 
ACTIV 0022 

Figure 15-4 (Part 5 of 8). Listing Printed by Sample Program 1 
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WSU-0325 UNREFERENCED FIELD NAMES 
NAME STMTt 
LSTPC 0023 
CLiPP 0024 
CL2PP 0025 
CL3PP 0026 
TAXCi 0027 
TAXC2 0028 
TAXC3 0029 
CSTPC 0030 
MAXBAL 0031 
QTYRES 0033 
QT YOO 0034 
QTYBO 0035 
DTREC 0036 
USE MO 0037 
.USE YR 0038 
REC HO 0039 
REC YR 0040 
SAQHO 0041 
SAQYR 0042 
ADJHO 0043 
ADJYR 0044 
SALHO 0045 
SAL YR 0046 
SACMO 0047 
SACYR 0048 
UPRYD 0049 
UPPYD 0050 
NOSTK 0051 
THE BL 0052 
CST AM 0053 
EOQ 0054 
ORDPT 0055 

HAIN STORAGE REQUIREMENTS FOR WSU PROGRAM EXECUTION 
BYTES REQUIRED PER WORK STATION 
TIMES HAXIHUM NUMBER OF WORK STATIONS 
PLUS ADDITIONAL STORAGE REQUIRED 
YIELDS STORAGE REQUIRED FOR EXECUTION 

REGION REQUIRED FOR EXECUTION 

DISK STORAGE REQUIREMENTS FOR WSU EXECUTION PROGRAM WORKFILE 
SECTORS REQUIRED PER WORK STATION 
TIHES HAXIHUM NUMBER OF WORK STATIONS 
PLUS ADDITIONAL DtSK SECTORS REQUIRED 
YIELDS MINIMUM DISK SECTORS REQUIRED 

EXECUTION WORKFILE SIZE IN BLOCKS 

RAENTRY PROCEDURE CREATED FOR EXECUTION 
II ATTR NEP-NO,MRTHAX-4 
II REGION SIZE-34 

·11 LOAD OWSXI1 
II FILE NAHE-INVADJ, 
II IF DATAF1-INVADJ DISP-OLD 
II ELSE DISP-NEW,RECORDS-1000 
II FILE NAME-ITEMMST,DISP-OLD 
II RUN 

MINIMUM 
39 

4 
9355 
9511 

101( 

12 
4 

18 
66 

7 

II WSX OBJLIBR-SC217663,0BJMBR-RAENTRY,FMTLIBR-SC217663,FMTMBR-RAENTRI 
II END 

DIAGNOSTIC TEXT 
NOTEO SEV MESSAGE TEXT 
WSU-0320 W LISTED INDICATORS DEFINED BUT NOT REFERENCED. 
wsu-'o325 w LISTED FIELD NAHE DEFINED BUT NOT REFERENCED. 

GENERATION SUCCESSFUL-·-WARNING ERRORS LISTED AE<OVE. 

Figure 15-4 (Part 6 of 8). Listing Printed by Sample Program 1 

15-20 Sample WSU Program 

SC217663 RAENTRY PAGE 0006 

MAXIMUM 
255 

4 
30992 
32012 

32K 

SC217663 RAENTRY PAGE 0007 



SOURCE INPUT SCREEN FORHAT SOURCE SPECIFICATIONS 

RAENTRI - SOURCE HEHBER NAHE 

SINV010 01 NY 
DS000000100110236Y 
DS000000200300426Y 
DSTHENTS 
DS000000300131026Y 
DOPID 00031046Y Y Y 01 
DS000000400151526Y 
DRCDT 00011546Y YN Z04 
DS000000500151726Y 
DS000000600151926Y 
DS000000700252206Y 
DUE 
DS000000800192312Y 

y 
y 

y 

y 
y 

y 
y y 

y 
y 

EXECUTION TIHE OUTPUT BUFFER DESCRIPTION 

FIELD START 
NAHE LENGTH POSITION 

OPID 3 1 
RCDT i 4 

INPUT BUFFER DESCRIPTION 

FIELD START 
NAHE LENGTH POSITION 

OPID 3 i 
RCDT 1 4 

END 

CINTERACTIVE 
CINVENTORY RECEIPTS/ADJUX 

CENTER YOUR ID 

CSELECT FUNCTION 

CRECEIPTS -1 
CADJUSTHENTS -2 
CPRESS REC ADV TO CONTINX 

CCK12 TO END SESSION 

POSITION 

3 
4 

END 
POSITION 

3 
4 

SOURCE INPUT SCREEN FORMAT SOURCE SPECIFICATIONS 

RAENTRI - SOURCE HEHBER NAHE 

SINV020 01 NY 
DS000000900090231Y 
DFUNCTI 00110241 y 
DS000001000200726Y 
DTRAHT 00060-l50Y YS 
DS000001100110926Y 
DITNBR 00060950Y YN 
DS000001200191126Y 
DREFER 00101150Y y 

DS000001300252206Y 
DUE 
DS000001400192312Y 

EXECUTION TIHE OUTPUT BUFFER 

FIELD 
NAHE LENGTH 

FUNCTI 11 
TRAHT 5 
ITNEIR 6 
REFER 10 

INPUT BUFFER DESCRIPTION 

FIELD 
NAHE LENGTH 

TRAHT 5 
ITNEIR 6 
REFER 10 

y 
y 

y 

zos y 
y 

Z06 y 
y 

07 y 

DESCRIPTION 

START 
POSITION 

12 
17 
23 

START 
POSITION 

" 12 

y 

y 

y 

END 

CINVENTORY 

CTRANSACTION QUANTITY 

CITEH NUMBER 

CP.O./HEHD REFERENCE 

CPRESS REC ADV TO CONTINX 

CCK12 TO END SESSION 

POSITION 

11 
16 
22 
32 

END 
POSITION 

5 
11 
21 

Figure 15-4 (Part 7 of 81. Listing Printed by Sample Program 1 

DATE 04/18/80 TIHE 13.48 

DATE 04/18/80 TIHE 13.48 
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SOURCE INPUT SCREEN FORHAT SOURCE SPECIFICATIONS DATE 04/18/80 TIHE 13.48 

RAENTRI - SOURCE HEHBER NAHE 

SINV030 01 NY 
DS000001500090231Y y CINVENTORY 
DFUNCTI 00110241 y y 
DS000001600200726Y y CTRANSACTION QUANTITY 
DTRAHT 00070750Y 
DS000001700110926Y y CITEH NUHBER 
DITNBR 00060950Y 
DS000001800191126Y y CP.O./HEHO REFERENCE 
DREFER 00101150Y 
DS000001900161426Y y CITEM DESCRIPTION 
DITDSC 00271450Y 
DS000002000481715Y y CPLEASE VERIFY ENTRY ANDX 
D ACCEPT, RETRY, OR CANCEL 
DS000002100382206Y CPRESS REC ADV TO ACCEf'TX 
D, CK07 TO RETRY 
DS000002200142312Y CCK 11 TO CANCEL 

EXECUTION TIME OUTPUT BUFFER DESCRIPTION 

FIELD START END 
NAHE LENGTH POSITION POSITION 

FUNCTI 11 11 
TRAHT 7 12 18 
ITNBR 6 19 24 
REFER 10 25 34 
IT DSC 27 35 61 

SC217663- INPUT LIBRARY NAHE DATE 04/18/80 TIME 13.48 

SC217663- OUTPUT LIBRARY NAHE 

RAENTRI - FORMAT LOAD HEHBER NA!1E 

FORMAT INV010 REQUIRES 512 BYTES OF STORAGE 
FORHAT INV020 REQUIRES 512 BYTES OF STORAGE 
FORHAT INVOJO REQUIRES 512 BYTES OF STORAGE 

Figure 15-4 (Part 8 of 81. Listing Printed by Sample Program 1 
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SAMPLE PROGRAM 2: ORDER ENTRY 

This program, ORDWSU, allows a maximum of five 
operators to enter orders concurrently into a transaction 
file named TRANS. Also, operators can review and 
insert records in this file. Three master files are used: 

• CMAST contains customer name and address 
information. 

• SMAST contains ship-to name and address 
information. 

• IMAST contains inventory information. 

CMAST and SMAST are input files; IMAST is an update 
file (its records can be updated by the program). 

Figure 15-5 shows the logic of this program. 

Sample WSU Program 
Sample Program 2: Order Entry 16-23 



Operator enters 
ORDWSU 

IW processing moves 
record identification 
characters into 
the transaction 
file fields 

ORDER ENTRY 

ORDWSU01 

301_ ( ENTER CUSTOMER NUMBBR 

Read record from 
customer master file 

Read record from 
ship information 
master file 

No 
Issue message: 
ENTERED 
NUMBER NOT ON 
CUSTOMER FILE 

Figure 15-5 (Part 1 of 7). Logic of Sample Program 2 

15-24 Sample WSU Program 

This processing occurs when each operator initiates 
ORDWSU. The ORDWSU01 display appears after the 
IW processing completes. 

An operator enters a customer number and then presses 
Field Exit, which causes the processing for the display 
to begin. 

The following describes the results of pressing command 
keys and function keys for this display: 

Key 

WSU Menu command 
key (1) 

Bypass Display 
command key (2) 

Result 

The WSU menu appears. 

WSU message 0703 {Input for 
current display is required) 
appears. 

Resume Entry command WSU message 0702 (Function 
key (3) requested is not valid now) 

appears. 

Insert Mode command 
key (4) 

Page Backward Group 
command key (5) 

Page Forward Group 
command key (6) 

Page Backward Record 
function key (Roll 
Down with Shift) 

Page Forward Record 
function key (Roll Up 
with Shift} 

WSU message 0702 (Function 
requested is not valid now) 
appears. 

Review mode is selected. 
ORDWSU05 appears and 
shows the previous header 
record. WSU message 0708 
(Review mode is active) is on 
the bottom. line of 

ORDWSU05. 

WSU message 0706 (Review 
record is not in transaction 
file chain) appears. 

Review mode is selected. 
ORDWSU07 appears and 
shows the previous record. 
WSU message 0708 (Review 
mode is active) is on the 
bottom line of ORDWSU07. 

WSU message 0706 (Review 
record is not in transaction 
file chain) appears. 



CUSTOMER OOOSOl 
SOLD TO: MC CORMICK INC SHIP TO: 

MATAWAN INDUSTRIAL PARK 
426' S GEORGE ST 23120 

ORDWSU02 

W K MITCHELL CO 
541 SANSOM 
PHI LA., PENN 52972 

~-Message Line 

Write customer 
sold to record 
(type 04) into 
transaction file 

Write customer 
ship to record 
(type 05) into 
transaction file 

Yes 

Figure 15-5 (Part 2 of 7). Logic of Sample Program 2 

This required display shows the customer name and address 
information and ship-to information that has been read 
from the CMAST and SMAST master files. An operator 
enters the customer reference number and the shipping 
instructions and can modify the ship-to information. When 
Enter is pressed, the display's processing begins. 

The following describes the results of pressing command 
keys and function keys for this display: 

Key 

WSU Menu command 
key (1) 

Bypass Display 
command key (2) 

Result 

The WSU menu appears. 

WSU message 0703 (Input for 
current display is required) 
appears. 

Resume Entry command WSU message 0702 (Function 
key (3) requested is not valid now) 

appears. 

Insert Mode command 
key (4) 

Page Backward Group 
command key (5) 

Page Forward Group 
command key (6) 

Page Backward Record 
function key (Roll 
Down with Shift) 

Page Forward Record 
function key (Roll Up 
with Shift) 

WSU message 0702 (Function 
requested is not valid now) 
appears. 

Review mode is selected. 
ORDWSU05 appears and 
shows the previous header 
record. WSU message 0708 
(Review mode is active) is on 
the bottom line of 
ORDWSU05. 

WSU message 0706 (Review 
record is not •n transaction 
file chain) appears. 

Review mode is selected. 
ORDWSU05 appears and 
shows the previous record. 
WSU message 0708 (Review 
mode is active) is on the 
bottom line of ORDWSU05. 

WSU message 0706 (Review 
record is not in transaction 
file chain) appears. 
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ORDWSU03 

ORDIR &NTRY 
CUS'l'OMl!:R 000501 
SOLD T01 MC CORNICK INC SHIP TCh W K Ml'l'CHllU. CO 

MATAWM lNDU8TIUAL PARK §41 SANSOM 
426 I GIOIWI ST 23120 PHU.A. r lllilNN 52972 

eu&T gr NO 61:! VIA AIR 

PAM' NO. l'INISH Q'l'Y PIUCll DISCA llH.:CP 
,.. son :1 24 5,oo HOUH NO, 24 

L Note: This line shows the previous line item 
entered from this order. ... •• 

Read record from 
item master file 

Update quantity 
on hand 

Write updated 
record to i tern 
master file 

Write item record 
(type 06) to 
transaction file 

ooou 00!75 

Yes 

Yes 

No 

Select 
ORDWSUOl 

·issue message: 
ITEM NOT ON 
MASTER FILE 

Note: ORDWSU04 blanks 
the input line and redisplays ----""' 
ORDWSU03. 

Figure 15-5 (Part 3 of 7). Logic of Sample Program 2 

15-26 Sample WSU Program 

This display begins on line 7, which causes the first six lines 
of ORDWSU02 to remain on the display. An operator can 
enter order information (part number, finish, quantity, and 
price). When Field Exit is pressed, the display's processing 
begins. 

The following describes the results of pressing command 
keys and function keys for this display: 

Key 

WSU Menu command 
key (1) 

Bypass Display 
command key (2) 

Result 

The WSU menu appears. 

ORDWSU01 appears. 

Resume Entry command WSU message 0702 (Function 
key (3) requested is not valid now) 

appears. 

Insert Mode command 
key (4) 

Page Backward Group 
command key (5) 

Page Forward Group 
command key (6) 

Page Backward Record . 
function key (Roll 
Down with Shift) 

Page Forward Record 
function key (Roll Up 
with Shift) 

WSU message 0702 (Function 
requested is not valid now) 
appears. 

Review mode is selected. 
ORDWSU05 appears and 
shows the previous header 
record. WSU message 0708 
(Review mode is active) is on 
the bottom line of 
ORDWSU05. 

WSU message 0706 (Review 
record is not in transaction 
file chain) appears. 

Review mode is selected. 
ORDWSU06 or 
ORDWSU07 appears and 
shows the previous record. 
WSU message 0708 (Review 
mode is active) is on the 
bottom line of the display. 

WSU message 0706 (Review 
record is not in transaction 
file chain) appears. 



OADWSU06 

I' OMDllll. INTRY 
i.:!Ul'l'ONlll. 000501 
SOLD 'f01 MC CORMICK INC' 

MATAWAN lNDUITIUAl. PARK 
06 I GIORQI IT 23120 

CUl'I' MP NO !,12 

~...,_Message Line 

' l 
update customer-
reference-number 
in the sold-to 
record (type 04) 

1 
Review operation 
complete message 
is issued 

Figure 15-5 (Part 4 of 7). Logic of Sample Program 2 

"""" 

i...., 

..I 

This display is a review mode display that allows an 
operator to review and update record type 04 (customer 
name and address information) in the transaction file. 

When Enter is pressed, the display's processing begins. If 
Enter is not pressed, the processing for this display does not 
occur. 

The following describes the results of pressing command 
keys and function keys for this display: 

Kay 

WSU Menu command 
key (1) 

Bypass Display 
command key (2) 

Result 

The WSU menu appears. 

This command key has no 
affect. 

Resume Entry command Enter mode is selected. 
key (3) ORDWSU01, ORDWSU02, or 

ORDWSU03 is selected to 
return to the display and 
record from which review 
mode was selected. WSU 
message 0713 (Enter mode is 
active) appears. 

Insert Mode command 
key (4) 

Page Backward Group 
command key (5) 

Page Forward Group 
command key (6) 

Page Backward Record 
function key (Roll 
Down with Shift) 

Page Forward Record 
function key (Roll Up 
with Shift) 

WSU message 0704 _(Insert 
function is not allowed now) 
appears. 

The previous header record is 
shown. 

The next header record is 
shown. 

ORDWSU07 is selected and 
the previous record is shown. 

ORDWSU06 is selected and 
the next record is shown. 
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Preprocessing: 
Read previous 
header record in 
transaction file 

l ORDWSU06 

r 
ORDER ENTRY 

CUSTOMER 000501 
SOLD 'l'(h MC CORMACK INC SHIP '1'0: QARLAND CORPORATION 

MATAWAN INDUSTRIAL PARK 
426 S GEORGE ST 23120 DELBARl'OH NJ 52172 

CUST REF MO 612 VIA AIR 

~--Message Line 

' l 
Update customer-
ship-to record 
(type 05) in 
transaction file 

I 
Review operation 
complete message 
is issued 

Figure 15-5 (Part 5 of 7). Logic of Sample Program 2 

15-28 Sample WSU Progran. 

""' 

......, 

.,I 

This preprocessing reads the previous header record 
(type 04) in the transaction file before the display appears. 
This is done so that customer name and address 
information can be shown on the review display. 

This display is a review mode display that allows an 
operator to review and update record type 05 (ship-to 
information) in the transaction file. 

When Enter is pressed, the display's processing begins. If 
Enter is not pressed, the processing for this display does not_ 
occur . 

The following describes the results of pressing command 
keys and function keys for this display: 

Key 

WSU Menu command 
key (1) 

Bypass Display 
command key (2) 

Result 

The WSU menu appears. 

The previous record is 
displayed. 

Resume Entry command Enter mode is selected. 
key (3) ORDWSU01, ORDWSU02, or 

ORDWSU03 is selected to 
return to the display and 
record from which review 
mode was selected. WSU 
message 0713 (Enter mode is 
active) appears. 

Insert Mode command 
key (4) 

Page Backward Group 
command key (5) 

Page Forward Group 
command key (6) 

Page Backward Record 
function key (Roll 
Down with Shift) 

Page Forward Record 
function key (Roll Up 
with Shift) 

WSU message 0704 (Insert 
function is not allowed now) 
appears. 

ORDWSU05 is selected and 
the previous header record is 
shown. 

ORDWSU05 is selected and 
the next header record is· 
shown. 

ORDWSU05 is selected and 
the previous record is shown. 

ORDWSU07 is selected and 
the next record is shown. 



Read previous 
header record from 
transaction file 

l 
Read record that 
follows this header 
record from 
transaction file 

r 

l 

Read record 
from item master 
file 

I 
CUSTOMER 000501 

Preprocessing 

ORDWSU07 

SOLO TO: MC CORMACK INC SHIP TO: GARLAND CORPORATION 

' 

MATAWAN INDUSTRIAL PARK DELBARTON NJ 52172 
426 S GEORGE ST 2 3120 

COST REF NO 23120 VIA AIR 

PART MD. FINISH QTY PRICE DESCR SHIP 
461 28 15 5 0 75 DOOR PULL 15 

~-Message Line 

l 
Read record from 
item master file 

Update onhand 
quantity 

I 

Update record in 
item master file 

I 

Issue message: 
ITEM NUMBER 
NOT FOUND 

Update item record 
(type 06) in 
transaction file 

l 
Review operation 
complete message 
is issued 

Figure 15-5 (Pan 6of 7). Logic of Sample Program 2 

This preprocessing reads the previous header record 
(type 04) and the record that follows the header record 
(type 05) in the transaction file. This is done so that 
customer name and address information as well as ship-to 
information can be shown on the review display. 

This display is a review mode display that allows an 
operator to review and update record type 06 (order 
information) in the transaction file. 

When Enter is pressed, the display's processing begins. If 
Enter is not pressed, the processing for this display does not 
occur. 

The following describes the results of pressing command 
keys and function keys for this display: 

Key 

WSU Menu command 
key (1) 

Bypass Display 
command key (2) 

Resume Entry command 
key (3) 

Insert Mode command 
key (4) 

Page Backward Grqup 
command key (5) 

Page Forward Group 
command key (6) 

Page Backward Record 
function key (Roll 
Down with Shift) 

Page Forward Record 
function key (Roll Up 
with Shift) 

Result 

The WSU menu appears. 

Th is command key has no 
affect. 

Enter mode is selected. 
ORDWSU01, ORDWSU02, or 
ORDWSU03 is selected to 
return to the display and 
record from which mode was 
selected. WSU message 0713 
(Enter mode is active) 
appears. 

Insert mode is selected. 
ORDWSU08 appears and 
WSU message 0724 (Insert 
mode is active) is on the 
bottom line of this display. 

ORDWSU05 is selected and 
the previous header record is 
shown. 

ORDWSU05 is selected and 
the next header record is 
shown. 

ORDWSU06 or ORDWSU07 
is selected and the previous 
record is shown. 

ORDWSU05 or ORDWSU07 
is selected and the next 
record is shown. 
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ORDER ENTRY 

CUSTOMER 000501 
SOLD TO: MC CORMACK INC SHIP TO; 

MATAWAN INDUSTRIAL PARK 
426 S GEORGE ST 23120 

CUST REF NO 612 VIA 

PARI' NO. FINISrt Q!l'Y PRICE 
461 28 00015 s. 75 

_!221 28 00010 00600 

ORDWSU08 

SHIP 
00015 

~-Message line 

Read record from 
item master file 

Update 
quantity 
on hand 

Write updated 
record to item 
master file 

Write item record 
(type 06) in 
transaction file 

1'110 Issue message: 
ITEM NOT ON 
MASTER FILE 

Figure 15-5 IPart 7 of 7). Logic of Sample Program 2 

16-30 Sample WSO Program 

This display is an insert display that allows an operator to 
insert record type 06 (order information) in the transaction 
file. 

When Enter is pressed, the display's processing begins. This 
processing is the same as ORDWSU03 processing, which is 
used to enter a record in the transaction file. 

The following describes the results of pressing command 
keys and function keys for this display: 

Key 

WSU Menu command 
key (1) 

Bypass Display 
command key (2) 

Result 

The WSU menu appears. 

This command key has no 
effect. 

Resume Entry command Enter mode is selected. 
key (3) ORDWSU01, ORDWSU02, or 

ORDWSU03 is selected to 
return to the display and 
record from which review 
mode was selected. WSU 
rnessage 0713 (Enter mode is 
active) appears. 

Insert Mode command 
key (4) 

Page Backward Group 
command key (5) 

Page Forward Group 
command key (6) 

Page Backward Record 
function key (Roll 
Down with Shift) 

Page Forward Record 
function key (Roll Up 
with Shift) 

WSU message 0702 (Function 
requested is not valid now) 
appears. 

ORDWSU05 is selected and 
the previous header record is 
shown. 

ORDWSU05 is selected and 
the next header record is 
shown. 

ORDWSU07 is selected and 
the previous record is shown. 

ORDWSU07 is selected and 
the next record is shown. 



DATA DICTIONARY FOR SAMPLE PROGRAM 2 

The data dictionary for this sample program is in one 
source member, MSTWSU. This member contains the F 
and I specifications for the three master files and the 
transaction file used by the program. Figure 15-6 shows 
the F and I specifications in the data dictionary. 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21·9092· UM/060" 
Printed in U.S.A. JIM ln1ern1tlonel Butl""91 Mmchinn CorpOllltion 

Program Grapt'iic Card Electr.o Number 

Programmer o ... 
Punching 
Instruction 

Punch 

Control Specifications 

H 
t--

ti a Model 20 fiode o 

~ j ~ 'i 
i ~ ~ i:; = ~ e c.8 

Size to ~ .~ Size to f .. .~ ~ ~;,:; ~ Addren 8_ & .~ ~ ~ i ~ g : I i i ~ ~ £ ~ ~ ! Compile 8 g Execute ci.i j ~ ~Positions~ to Start t!? ~ ~ e8 Jj fj ?' ·;:: ~ Ii E ls ii :E E =~: ~ .. ;,._! ~E ~ i ~ 
E .i.:.....go__ j~ "<II aiS: _; ~i~~8_~.&~!~.f.~~g·~ ... ---- ... ~~ & a~ o~ 0 E~ ~ ~OOm~NE~~~~]~~~ ~~£~~z~ 

Line 

1 2 

Page[Dof_ 

75 76 77 78 79 80 

~~~~3f~ation I I I I I I I 

Refer to the specific System Reference 
Library manual for actual entries. 

3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21 22 '.23 24 25 26 27 28 29 30 31 32 33 34' 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 ~ 54 55 56 67 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

~EI H II II I II III I IIIIIIIIIIIIIIIIIIII 

F 
t-----, 

Filename 

Line 

File Type 

File Designation 

End of File 

Sequence 

File Format 

Block 
Length 

Record 
umgth 

File Description Specifications 

Mode of Processing 

Length of Key Field or 
of Record Address Field 

Record Address Type 

Type of Fite 
Organization 

--' 
Ul 

Nor Additional Area ~ 

0 Overflow Indicator 8 

~e ~·~ 
~ ,e Starting ~ 
:ct" ~ Location w 

Device 
Symbolic 
Device 

K 

Name of 
Label Exit 

Extent Exit 
for DAM 

Storage Index 

Continuation Lines 

Option Entry 

File Addition/Unordered 

Number of Tracks 
for Cylinder Overflow 

Number of Extents 

Tope 

~ 
Condition 

U1-~ 
;;: 
~ 

J456769Wnn~MR~••~~wmn~~~~n~~~M~~~~~~~~~~~~•••n•~ro~~~~~~~~~w~~~~MOO~M~ronn~~ 

0 2 FC~RSI IJ:C 1EJ l.'ilfl_ J. II.JR '1111,! ~ ISK. 
0 3 F s111 A s[I r c F .1 2[8 1 z BR "fl I 3 ~rJ,IBJ 

o 6 F 

Figura 15-6 (Part 1 of 3). Data Dictionary for Sample Program 2 
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II,., lnuirn11ion1I Bu1inen MKhin11 Corpara1ion 
RPG INPUT SPECIFICATIONS 

1-Pro-gra_m _______ -.---------1J Kavlno t--Gr_,._hlc-+--;-lt---t--t--lJ-+--; Card Electro NumbarJ 
Programmer .. J Date j tn1tructlon l(ay l 

1 2 

PagaDJof 

I 
t----i 

& 
{:: 

Fiiename 
or 

Record Name j 
Line ~--o.-.. -~..-1-........i 

SUucture ~D 

i External Field Name 

~ Record Identification Codes -

jig 1 2 3 l . g ~ 
~ ~ From To .g RPG - :ii -IS 
~.· If l Field Name ! if ~ 
~· § ~ '5 I cc OataStn1cture j' ~ 
~ Position ~ !:: ~ Position ~ g ! Position ~ !< i ii g 1 ~ Ji ·2 

l :!!<JO ~l)/j aoh ~T':"m':. Length c c3 :i!~ 

Field Location 

GX21-11094-4 UM!a50' 
Printed In U.S.A. 

75 78 77 78 711 80 

~d~;: .. 1on I I I I I I I 

Field 
Indicators 

Zaro 
Plus Minus or 

Blank 

Name 
3 4 6 6 7 8 9 10 11 12 13 14 16 18 19 20 21 22 23 24 2s 26127 pa 29 30 31 32 33134 36 38 37 38 39 40 41142 43 44 45 46 47 48 49 su s1 s2 53 54 55 58 s1 58 ea 80 91~ 83 64 65 ~ 67 ea es 10 11 n 13 74 

O.L J. CIM c -I 0 1 IC ~SII ~ 
o 2 I 
o 3 I 11 3? CU~M 
o 4 I 3°J: ~ If S~ 
o s I b ~~ CUSIA2 
o s I l 1.!fii IOIZJileiQ 
0 1 IIS AS]I SR 
0 B I 3 
0 9 I 3 Sl-l~N 
1 0 I 3 
1 1 I 5 
1 2 I 
1 3 III l~SI [I< l1 
1 4 I Jlj?, IPAR N 
1 5 I 1'5115 INSH 
1 6 I ')lb bi; ~ESt 
1 7 I 7'1. 
1 B I 1..U.ll 

IIT ~ NS C[g oy 1 ~ (11< 
I 

1 9 

2 0 1 J2 DECI< 
I Pl IR IC 
I J~lQCUSN 
I 
I 'i Ill us 1 
I t: ic ISIA 
I II LO 
I 
I 

EL LL OL 89 89 L9 89 lil9 H £9 Z9 L9 09 6fl 89 L9 99 99 .. 9 £9 1:9 L9 09 6t 8" U• 911' D' K' Eto t'° L.- o.- 6£ 8£ Lt 9£ 9£ K ££ t£ LC 0£ 61: 81: Lt Ill: st .. t EZ ti: Lt OZ 8~ 81 LL 9L U .-1 £~ EL U 01 8 8 L g S .. £ t L 
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SAMPLE PROGRAM 3: MASTER FILE INQUIRY 

This WSU program is named WSUINQRY and allows a 
maximum of three operators to inquire into IMAST, the 
inventory master file used in sample program 2. 

An operator requests the WSU program by entering 
WSUINQRY. The following display appears: 

IHVEHTORY ITEM INQUIRY 

PART HUHBER: _ 
FINISH: 

PRESS ENTER/REC ADV TO CONTINUED 
PRESS CK 1 TO ENO SESSION FROH WSU MENU 

The operator enters the part number and finish of an 
inventory item and presses Enter I Rec Adv. If the item 
is not in the IMAST master file, the operator receives a 
message on the bottom line of DSP01 and can enter 
another part number and finish his session. If the 
newly-entered item is found in IMAST, the following 
display appears: 

INVENTORY ITEH INQUIRY 

PART NUMBER: 8025 
FINISH: 3 

DESCRIPTION: DOOR PULL 
QUANTITY DH HANO: OOOIHS 
PRICE: S.75 

PRESS ENTER/REC ADV TO CONTINUED 
PRESS CK l TO END SESSION FROM WSU MENU 

DSP02 provides a description, onhand quantity, and 
price of the specified item. The operator can press 
Enter I Rec Adv to return to the initial display or can 
press command key 1 to display the WSU menu. The 
operator can end his session from the WSU menu. 

Sample WSU Program 
Sample Program 3: Master File Inquiry 15-45 



DATA DICTIONARY FOR SAMPLE PROGRAM 3 

The data dictionary for sample program 2 is used for 
sample program 3 also. The data dictionary is in a 
source member named MSTWSU in a library named 
MJRLIB. Figure 15-8 shows the F and I specifications 
in the data dictionary. Only the F and I specifications for 
the inventory file, IMAST, are needed. The F and I 
specifications for the other files are ignored. 
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WSU SPECIFICATIONS FOR SAMPLE PROGRAM 3 

The source program for sample program 3 is in a source 
member named WSUINQRY. The WSU source 
specifications in WSUINQRY are as follows: 

IBM WSU J, T, and M Specifications 
• 

Third Edition 

GX21-9252 U/M/050• 
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Notice that a T specification is not required for this 
program. 
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PROCEDURE COMMAND FOR GENERATING THE 
WSU PROGRAM 

The procedure command that generates the WSU 
program is: WSU WSUINQRY 

Sample WSU Program 
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This chapter describes WSU printed messages. (WSU 
displayed messages are described in the Displayed 
Messages Guide.) WSU prints a message for each error 
found during program generation. No operator action is 
required when these errors occur. The messages are for 
the programmer's information. 

Each message in this chapter includes: 

• Program identification code (WSU) 

• A four-digit message identification code (MIC) 

• Message text 

• Severity code: 
- W (~arning) Warning that an abnormal condition 

exists. WSU generation does not stop because of 
a warning, and generation output is produced if no 
terminal errors have occurred. 

- T (Terminal) Indication that an error condition 
exists that requires correction. WSU generation 
does not stop because of the error, but generation 
output is not produced. Terminal errors must be 
corrected and WSU generation must be retried in 
order to produce the generation output. 

An explanation of the message, when included, 
describes the message in more detail (for example, 
action taken by the system, suggested ways to correct 
the error, or where in this manual you can find more 
information about the error). 

WSU-OOOOthroughWSU-0006 

(These messages are WSU displayed messages. 
Refer to the Displayed Messages manual for 
explanations of them.) 

WSU-0007 REGION SIZE ENTRY (POSTIONS 
41-42) MUST BE AN EVEN 
NUMBER. ASSUME NEXT 
HIGHER NUMBER. 

Severity: Warning 

Specification Type: J 

Explanation: Refer to Columns 41-42 (Region Size) in 
Chapter 4, J Specification. 

Chapter 16. WSU Error Messages 

WSU-0008 MISSING OR OUT OF SEQUENCE 
J SPECIFICATION. 

Severity: Terminal 

Specification Type: J 

Explanation: Refer to Chapter 4, J Specification. 

WSU-0009 INVALID FORM TYPE ENTRY 
(POSITION 6) OR SPECIFICATION 
OUT OF SEQUENCE. 

Severity: Terminal 

Specification Type: J, T, M, S, D, or C 

Explanation: The preceding specification is not in the 
correct sequence, or the entry in position 6 is 
incorrect. Entries allowed in position 6 are J, T, 
M, S, D, and C. 

WSU-0010 INVALID PROGRAM MEMBER 
NAME ENTRY (POSITIONS 7-14). 

Severity: Terminal 

Specification Type: J 

Explanation: The program name must be 
left-adjusted and must begin with an alphabetic 
character, which can be followed by zero to seven 
alphameric characters. 

WSU-0011 INVALID FORMAT MEMBER 
NAME ENTRY (POSITIONS 
15-22). 

Severity: Terminal 

Specification Type: J 

Explanation: The format member name must be 
left-adjusted and must begin with an alphabetic 
character, which can be followed by zero to seven 
alphameric characters. 
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WSU-0012 INVALID MESSAGE MEMBER 
NAME ENTRY (POSITIONS 
23-30). 

Severity: Terminal 

Specification Type: J 

Explanation: The message member name must be 
left-adjusted and must begin with an alphabetic 
character, which can be followed by zero to seven 
alphameric characters. 

WSU-0013 INVALID LIBRARY NAME ENTRY 
(POSITIONS 31-38). 

Severity: Terminal 

Specification Type: J 

Explanation: The library name must be left-adjusted 
and must begin with an alphabetic character, 
which can be followed by zero to seven 
alphameric characters. 

WSU-0014 INVALID MAXIMUM NUMBER OF 
WORK STATIONS ENTRY 
(POSITIONS 39-40). MUST BE 
BLANK OR RIGHT-JUSTIFIED 
NUMBER FROM 1 TO 99. 
ASSUME 1. 

Severity: Warning 

Specification Type: J 

Explanation: Refer to Columns 39-40 (Maximum 
Number of Work Stations) in Chapter 4, J 
Specification. 

WSU-0015 INVALID REGION SIZE ENTRY 
(POSITIONS 41-42). MUST BE 
BLANK OR RIGHT-JUSTIFIED 
NUMBER FROM 8 TO 64. 
ASSUME 14. 

Severity: Warning 

Specification Type: J 

Explanation: Refer to Columns 41-42 (Region Size) in 
Chapter 4, J Specification. 
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WSU-0016 INVALID DATE/EDIT ENTRY 
(POSITION 43). MUST BE M, D, 
Y, OR BLANK. ASSUME M. 

Severity: Warning 

Specification Type: J 

Explanation: Refer to Column 43 (Date/Edit) in 
Chapter 4, J Specification. 

WSU-0017 SPECIFIED LIBRARY NAME 
ENTRY (POSITIONS 31-38) NOT 
FOUND. 

Severity: Terminal 

Specification Type: J 

WSU-0018 TOO MANY M SPECIFICATIONS. 
MAXIMUM IS 20. 

Severity: Terminal 

Specification Type: M 

Explanation: Refer to Chapter 6, M Specification. 

WSU-0019 FILE NAME ENTRY (POSITIONS 
7-14) NOT UNIQUE. 

Severity: Terminal 

Specification Type: M 

Explanation: The file name in postions 7-14 is the 
same as the file name on the T specification or 
another M specification in the program. 

WSU-0020 OUT OF SEQUENCE T 
SPECIFICATION. 

Severity: Terminal 

Specification Type: T 

Explanation: A T specification was found after the 
first M, S, D, or C specification. 

WSU-0021 INVALID FILE NAME ENTRY 
(POSITIONS 7-14). 

Severity: Terminal 

Specification Type: M 

Explanation: The file name must be left-adjusted and 
must begin with an alphabetic character, which 
can be followed by zero to seven alphameric 
characters. 



WSU-0022 INVALID LIBRARY NAME ENTRY 
(POSITIONS 15-22). 

Severity: Terminal 

Specification Type: M 

Explanation: The library name must be left-adjusted 
and must begin with an alphabetic character, 
which can be followed by zero to seven 
alphameric characters. 

WSU-0023 INVALID MEMBER NAME ENTRY 
(POSITIONS 23-30). 

Severity: Terminal 

Sepcification Type: M 

Explanation: The member name must be left-adjusted 
and must begin with an alphabetic character, 
which can be followed by zero to seven 
alphameric characters. 

WSU-0024 INVALID CHAIN FIELD NAME 
ENTRY (POSITIONS 31-36, 37-42, 
OR 43-48). ASSUME BLANK. 

Severity: Terminal 

Specification Type: M 

Explanation: Each chain field name must be a 
left-adjusted alphameric field name. 

WSU-0025 INVALID NOT FOUND INDICATOR 
ENTRY (POSITIONS 49-50). 
MUST BE BLANK OR 01 TO 89. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: M 

Explanation: Refer to Columns 49-50 (Not-Found 
Indicator) in Chapter 6, M Specification. 

WSU-0026 INVALID MASTER TRACK INDEX 
ENTRY (POSITIONS 51-54). 
MUST BE BLANK OR 
RIGHT-JUSTIFIED NUMBER. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: M 

Explanation: Refer to Columns 51-54 (Master Track 
Index) in Chapter 6, M Specification. 

WSU-0027 INVALID HEADER RECORD 
IDENTIFYING INDICATOR ENTRY 
(POSITIONS 55-56). MUST BE 
BLANK OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: T 

Explanation: Refer to Columns 55-56 (Header Record 
Identifying Indicator) in Chapter 5, T Specification. 

WSU-0028 INVALID NUMBER OF RECORDS 
ENTRY (POSITIONS 57-60). 
MUST BE BLANK OR 
RIGHT-JUSTIFIED NUMBER 
GREATER THAN 0. ASSUME 
1000. 

Severity: Warning 

Specification Type: T 

Explanation: Refer to Columns 57-60 (Number of 
Records) in Chapter 5, T Specification. 

WSU-0029 CHAIN FIELDS ENTRY 
(POSITIONS 31-48) MUST NOT 
BE BLANK ON M 
SPECIFICATIONS. 

Severity: Terminal 

Specification Type: M 

Explanation: Refer to Columns 31-36, 37-42, 43-48 
(Chain Field Names) in Chapter 6, M Specification. 

WSU-0030 HEADER RECORD IDENTIFYING 
INDICATOR ENTRY (POSITIONS 
55-56) MUST BE BLANK ON M 
SPECIFICATIONS. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: M 

WSU-0031 NUMBER OF RECORDS ENTRY 
(POSITIONS 57-60) MUST BE. 
BLANK ON M SPECIFICATIONS. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: M 
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WSU-0032 TOO MANY T SPECIFICATIONS. 
MAXIMUM IS 1. 

Severity: Terminal 

Specification Type: T 

Explanation: Refer to Chapter 5, T Specification. 

WSU-0033 CHAIN FIELDS ENTRY 
(POSITIONS 31-48) MUST BE 
BLANK ONT SPECIFICATIONS. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: T 

WSU-0034 MASTER TRACK INDEX ENTRY 
(POSITIONS 51-54) MUST BE 
BLANK ON T SPECIFICATIONS. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: T 

WSU-0035 SPECIFIED LIBRARY NAME 
ENTRY (POSITIONS 15-22) NOT 
FOUND. 

Severity: Terminal 

Specification Type: T or M 

WSU-0036 SPECIFIED MEMBER NAME 
ENTRY (POSITIONS 23-30) NOT 
FOUND. 

Severity: Terminal 

Specification Type: T or M 

WSU-0037 FILE NAME ENTRY (POSITIONS 
7-14) NOT UNIQUE IN DATA 
DICTIONARY. 

Severity: Warning 

Specification Type: F 

Explanation: More than one F specification in the 
data dictionary contains the same file name in 
columns 7-14. 
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WSU-0038 MISSING F SPECIFICATION IN 
DATA DICTIONARY FOR 
FILENAME ENTRY (POSITIONS 
7-14). 

Severity: Terminal 

Specification Type: F 

Explanation: An F specification was not found for the 
file name specified in columns 7-14 of the 
preceding T specification or M specification. 

WSU-0039 INVALID FILE TYPE ENTRY 
(POSITION 15). MUST BE I OR U. 

Severity: Terminal 

Specification Type: F 

Explanation: Refer to Column 15 (File Type) in 
Chapter 2, RPG F Specification. 

WSU-0040 INVALID RECORD LENGTH ENTRY 
(POSITIONS 24-27). MUST BE 
RIGHT-JUSTIFIED NUMBER 
FROM 14 TO 4096 FOR 
TRANSACTION FILES. ASSUME 
256. 

Severity: Warning 

Specification Type: F 

Explanation: Refer to Columns 24-27 (Record Length) 
in Chapter 2, RPG F Specification. 

WSU-0041 INVALID RECORD ADDRESS TYPE 
ENTRY (POSITION 31). MUST BE 
A, P, OR BLANK. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: F 

Explanation: Refer to Column 31 (Record Address 
Type) in Chapter 2, RPG F Specification. 

WSU-0042 INVALID TYPE OF FILE 
ORGANIZATION ENTRY 
(POSITION 32). MUST BE I OR 
BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: F 

Explanation: Refer to Column 32 (Type of File 
Organization) in Chapter 2, RPG F Specification. 



WSU-0043 INVALID LENGTH OF KEY FIELD 
ENTRY (POSITIONS 29-30). 
MUST BE RIGHT-JUSTIFIED 
NUMBER GREATER THAN 0. 
ASSUME 3. 

Severity: Terminal 

Specification Type: F 

Explanation: Refer to Columns 29-30 (Length of Key 
Field) in Chapter 2, RPG F Specification. 

WSU-0044 INVALID KEY FIELD STARTING 
LOCATION ENTRY (POSITIONS 
35-38). MUST BE 
RIGHT-JUSTIFIED NUMBER 
FROM 1 TO 4096. ASSUME 1. 

Severity: Terminal 

Specification Type: F 

Explanation: Refer to Columns 35-38 (Key Field 
Starting Location) in Chapter 2, RPG F 
Specification. 

WSU-0045 RECORD ADDRESS TYPE ENTRY 
(POSITION 31) MUST BE BLANK 
FOR DIRECT FILES. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: F 

WSU-0046 KEY FIELD STARTING LOCATION 
ENTRY (POSITIONS 35-38) MUST 
BE BLANK FOR DIRECT FILES. 
ASSUME BLANK. 

Severity: Terminal 

Specification Type: F 

WSU-0047 LENGTH OF KEY FIELD ENTRY 
(POSITIONS 29-30) MUST BE 
BLANK FOR DIRECT FILES. 
ASSUME BLANK. 

Severity: Terminal 

Specification Type: F 

WSU-0048 LENGTH OF KEY FIELD ENTRY 
(POSITIONS 29-30) MUST BE 8 
OR LESS FOR FILES WITH 
PACKED KEYS. ASSUME 3. 

Severity: Terminal 

Specification Type: F 

Explanation: Refer to Columns 29-30 (Length of Key 
Field) in Chapter 2, RPG F Specification. 

WSU-0049 LENGTH OF KEY FIELD ENTRY 
(POSITIONS 29-30) MUST BE 
LESS THAN OR EQUAL TO 29. 
ASSUME 3. 

Severity: Terminal 

Specification Type: F 

Explanation: Refer to Columns 29-30 (Length of Key 
Field) in Chapter 2, RPG F Specification. 

WSU-0050 KEY FIELD STARTING LOCATION 
ENTRY (POSITIONS 35-38) MUST 
BE LESS THAN OR EQUAL TO 
RECORD LENGTH. ASSUME 1. 

Severity: Terminal 

Specification Type: F 

Explanation: Refer to Columns 35-38 (Key Field 
Starting Location) in Chapter 2, RPG F 
Specification. 

WSU-0051 KEY FIELD STARTING LOCATION 
ENTRY (POSITIONS 35-38) PLUS 
LENGTH OF KEY FIELD ENTRY 
(POSITIONS 29-30) EXCEEDS 
RECORD LENGTH. ASSUME 1 
AND 3. 

Severity: Terminal 

Specification Type: F 

Explanation: The key field starting location is 
assumed to be 1 ; the length of the key field is 
assumed to be 3. Refer to Columns 29-30 (Length 
of Key Field) and Columns 35-38 (Key Field 
Starting Location) in Chapter 2, RPG F 
Specification. 
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WSU-0052 DISK 1/0 ERROR IN DATA 
DICTIONARY MEMBER SPECIFIED 
ONT OR M SPECIFICATION. 

Severity: Terminal 

Specification Type: T or M 

WSU-0053 OVERRIDE FIELDS ENTRY 
(POSITIONS 33-34) IS NOT 
BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Blanks are the only acceptable entries in 
positions 33-34. 

WSU-0054 INVALID RECORD LENGTH ENTRY 
(POSITIONS 24-27). MUST BE 
RIGHT-JUSTIFIED NUMBER 
FROM 1 TO 4096 FOR MASTER 
FILES. ASSUME 256. 

Severity: Warning 

Specification Type: F 

Explanation: Refer to Columns 24-27 (Record Length) 
in Chapter 2, RPG F Specification. 

WSU-0055 MISSING I SPECIFICATION IN 
DATA DICTIONARY FOR 
FILENAME ENTRY (POSITIONS 
7-14). 

Severity: Terminal 

Specification Type: F or I 

Explanation: An F specification was found with no 
corresponding I specification (one with a matching 
file name in columns 7-14). 

WSU-0056 INVALID COMBINATION OF FIELD 
TYPE ENTRIES (POSITIONS 
43-58) AND RECORD TYPE 
ENTRIES (POSITIONS 7-42). 
ASSUME FIELD TYPE ENTRIES 
BLANK. 

Severity: Terminal 

Specification Type: 

Explanation: One I specification cannot have entries 
in columns 7-42 and columns 43-58. One group 
of entries must be blank. 
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WSU-0057 DATA DICTIONARY I 
SPECIFICATIONS OUT OF 
SEQUENCE. 

Severity: Terminal 

Specification Type: 

Explanation: A field type I specification (one that uses 
columns 43-58) or an AND/OR I specification was 
found ·before a record type I specification (one that 
uses columns 7-42). 

WSU-0058 MISSING FIELD TYPE I 
SPECIFICATION. 

Severity: Warning 

Specification Type: 

Explanation: A record type I specification (one that 
uses columns 7-42) was found but no field type I 
specifications (ones that use columns 43-58) 
followed. 

WSU-0059 MASTER TRACK INDEX ENTRY 
(POSITIONS 51-54) MUST BE 
BLANK FOR DIRECT FILES. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: M and F 

Explanation: A master track index entry was fauna on 
the previous M specification, but column 32 (Type 
of File Organization) on the F specification was 
not I. 

WSU-0060 TO FIELD LOCATION ENTRY 
(POSITIONS 48-51) EXCEEDS 
RECORD LENGTH. ASSUME 
RECORD LENGTH. 

Severity: Terminal 

Specification Type: 

WSU-0061 AND LINE FOLLOWS LINE WITH 
NO RECORD IDENTIFICATION 
CODES. 

Severity: Terminal 

Specification Type: 

Explanation: The preceding I specification contained 
no record identification codes in columns 21-41. 



WSU-0062 TOO MANY RECORD TYPE 
DEFINING I SPECIFICATIONS. 
MAXIMUM IS 255. 

Severity: Terminal 

Specification Type: 

Explanation: This program uses data dictionaries that 
have too many record type I specifications (entries 
are in columns 7-42). 

WSU-0063 RECORD IDENTIFYING 
INDICATOR ENTRY (POSITIONS 
19-20) BLANK ON RECORD TYPE 
DEFINING I SPECIFICATION. 

Severity: Warning 

Specification Type: 

Explanation: Refer to Columns 19-20 (Record 
Identifying Indicator) in Chapter 3, RPG I 
Specification. 

WSU-006.4 RECORD IDENTIFYING 
INDICATOR ENTRY (POSITIONS 
19-20) MUST BE BLANK ON AND 
CONTINUATION LINE. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: 

WSU-0065 INVALID RECORD IDENTIFYING 
INDICATOR ENTRY (POSITIONS 
19-20). MUST BE 01-89. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 19-20 (Record 
Identifying Indicator) in Chapter 3, RPG I 
Specification. 

WSU-0066 RECORD IDENTIFYING 
INDICATOR ENTRY (POSITIONS 
19-20) NOT UNIQUE FOR THIS 
FILE. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 19-20 (Record 
Identifying Indicator) in Chapter 3, RPG I 
Specification. 

WSU-0067 INVALID POSITION ENTRY 
(POSITIONS 21-24, 28-31, OR 
35-38). MUST BE 
RIGHT-JUSTIFIED NUMBER 
FROM 1 TO 4096 FOR MASTER 
FILES AND 1 TO 4083 FOR 
TRANSACTION FILES. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 21-24, 28-31, 35-38 
(Position) in Chapter 3, RPG I Specification. 

WSU-0068 POSITION ENTRY (POSITIONS 
21-24, 28-31, OR 35-38) 
EXCEEDS RECORD LENGTH FOR 
MASTER FILE OR RECORD 
LENGTH MINUS 13 FOR 
TRANSACTION FILE. ASSUME 
MAXIMUM ACCEPTABLE VALUE. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 21-24, 28-31, 35-38 
(Position) in Chapter 3, RPG I Specification. 

WSU-0069 TOO MANY AND/OR LINES FOR 
RECORD TYPE I SPECIFICATIONS. 
MAXIMUM IS 20. 

Severity: Terminal 

Specification Type: 

Explanation: More than 20 consecutive AND/OR I 
specifications were found. 

WSU-0070 INVALID NOT ENTRY (POSITIONS 
25, 32, OR 39). MUST BE N OR 
BLANK. ASSUME N. 

Severity: Warning 

Specification Type: 

Explanation: Refer to Columns 25, 32, 39 (Not) in 
Chapter 3, RPG I Specification. 
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WSU-0071 INVALID C/Z/D ENTRY 
(POSITION 26, 33, OR 40). MUST 
BE C, Z, OR D. ASSUME C. 

Severity: Warning 

Specification Type: 

Explanation: Refer to Columns 26, 33, 40 (C/Z/D) in 
Chapter 3, RPG I Specification. 

WSU-0072 INVALID P/B/L/R ENTRY 
(POSITION 43). MUST BE P OR B 
OR BLANK. ASSUME BLANK. 

Severity: Terminal 

Specification Type: 

Explanation: If column 43 contains P, WSU expects a 
packed decimal numeric field. If column 43 
contains a B, WSU expects a binary field. For a 
blank entry or an entry other than P or B, WSU 
assumes a zoned decimal numeric field or an 
alphameric field. 

WSU-0073 INVALID FIELD LOCATION ENTRY 
(POSITIONS 44-47 OR 48-51 ). 
ASSUME 1 FOR BOTH. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 44-51 (Field Location) 
in Chapter 3, RPG I Specification. 

WSU-0074 FROM FIELD LOCATION ENTRY 
(POSITIONS 44-47) EXCEEDS TO 
FIELD LOCATION ENTRY 
(POSITIONS 48-51 ). ASSUME TO 
FIELD LOCATION. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 44-51 (Field Location) 
in Chapter 3, RPG I Specification. 
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WSU-0075 INVALID LENGTH OF NUMERIC 
FIELD ENTRY (POSITIONS 44-51). 
MUST BE LESS THAN OR EQUAL 
TO 15. ASSUME 15. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 44-51 (Field Location) 
in Chapter 3, RPG I Specification. 

WSU-0076 INVALID LENGTH OF 
ALPHANUMERIC FIELD ENTRY 
(POSITIONS 44-51 ). MUST BE 
LESS THAN OR EQUAL TO 256. 
ASSUME 256. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 44-51 (Field Location) 
in Chapter 3, RPG I Specification. 

WSU-0077 INVALID LENGTH OF PACKED 
FIELD ENTRY (POSITIONS 44-51 ). 
MUST BE LESS THAN OR EQUAL 
TO 8. ASSUME 8. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Columns 44-51 (Field Location) 
in Chapter 3, RPG I Specification. 

WSU-0078 INVALID DECIMAL POSITIONS 
ENTRY (POSITION 52). MUST BE 
BLANK OR 0-9. ASSUME 0. 

Severity: Warning 

Specification Type: 

Explanation: Refer to Column 52 (Decimal Positions) 
in Chapter 3, RPG I Specification. 

WSU-0079 DECIMAL POSITIONS ENTRY 
(POSITION 52) MUST BE LESS 
THAN OR EQUAL TO FIELD 
LENGTH. ASSUME FIELD 
LENGTH. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Column 52 (Decimal Positions) 
in Chapter 3, RPG I Specification. 



WSU-0080 DECIMAL POSITIONS ENTRY 
(POSITION 52) MUST NOT BE 
BLANK FOR PACKED OR BINARY 
FIELDS. ASSUME 0. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to Column 52 (Decimal Positions) 
in Chapter 3, RPG I Specifications. 

WSU-0081 FIELD NAME ENTRY (POSITIONS 
53-58) MUST NOT BE A 
RESERVED NAME. 

Severity: Terminal 

Specification Type: 

Explanation: The field name in positions 53-58 
cannot be UDATE, UDAY, UMONTH, or UYEAR. 

WSU-0082 INVALID FIELD NAME ENTRY 
(POSITIONS 53-58). 

Severity: Terminal 

Specification Type: 

Explanation: The field name is invalid. A valid field 
name is from 1 to 6 characters long, is 
left-adjusted, its first character is alphabetic, and 
any remaining characters are alphameric. 
Embedded blanks are not allowed. 

WSU-0083 TO FIELD LOCATION ENTRY 
(POSITIONS 48-51) EXCEEDS 
RECORD LENGTH MINUS 13 FOR 
TRANSACTION FILE. ASSUME 
NO WSU DEFINITION FOR THIS 
FIELD. 

Severity: Warning 

Specification Type: 

Explanation: Fields cannot be defined in the last 13 
bytes of transaction file records. These bytes are 
reserved for WSU trailers. 

WSU-0084 FORMAT AND MESSAGE 
MEMBER NAME ENTRIES 
(POSITIONS 15-22 AND 23-30) 
NOT UNIQUE. 

Severity: Terminal 

Specification Type: J 

Explanation: The same name cannot be used for the 
format member (columns 15-22) and message 
member (columns 23-30). 

WSU-0085 INVALID FORMAT NAME ENTRY 
(POSITIONS 7-14). 

Severity: Terminal 

Specification Type: S 

Explanation: The format name must be left-adjusted 
and must begin with an alphabetic character, 
which can be followed by zero to seven 
alphameric characters. 

WSU-0086 INVALID FORMAT ID ENTRY 
(POSITIONS 15-16). MUST BE 
BLANK OR TWO-CHARACTER 
ALPHANUMERIC OTHER THAN 
ES. 

Severity: Terminal 

Specification Type: S 

Explanation: Refer to Columns 15-16 (Format ID) in 
Chapter 7, S Specification. 

WSU-0087 INVALID ENTER MODE 
SEQUENCE START ENTRY 
(POSITION 41 ). MUST BE Y, N, 
OR BLANK. ASSUME N. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 41 (Start) in Chapter 7, 
S Specification. 
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WSU-0088 INVALID ENTER MODE 
SEQUENCE END ENTRY 
(POSITION 42). MUST BE Y, N, 
OR BLANK. ASSUME N. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 42 (End) in Chapter 7, 
S Specification. 

WSU-0089 INVALID ENTER MODE 
SEQUENCE ENTRY REQUIRED 
ENTRY (POSITION 43). MUST BE 
Y, N, OR BLANK. ASSUME N. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 43 (Entry Required) in 
Chapter 7, S Specification. 

WSU-0090 INVALID ENTER MODE 
SEQUENCE REPEAT ENTRY 
(POSITION 44). MUST BE Y, N, 
OR BLANK. ASSUME N. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 44 (Repeat) in Chapter 
7, S Specification. 

WSU-0091 INVALID INSERT MODE RECORD 
IDENTIFYING INDICATOR ENTRY 
(POSITIONS 54-55, 56,-57, OR 
58-59). MUST BE BLANK OR 
01-89. ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 54-55, 56-57, 58-59 
(Insert Mode Record Identifying Indicators) in 
Chapter 7, S Specification. 
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WSU-0092 INVALID REVIEW MODE RECORD 
IDENTIFYING INDICATOR ENTRY 
(POSITIONS 48-49, 50-51, OR 
52-53). MUST BE BLANK OR 
01-89. ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 48-49, 50-51, 52-53 
(Review Mode Record Identifying Indicators) in 
Chapter 7, S Specification. 

WSU-0093 SUPPRESS INPUT ENTRY 
(POSITIONS 35-36) IS NOT 
BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Blanks are the only acceptable entries in 
positions 35-36. 

WSU-0094 INVALID PREPROCESS ENTRY 
(POSITION 47). MUST BE Y, N, 
OR BLANK. ASSUME N. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 47 (Preprocess) in 
Chapter 7, S Specification. 

WSU-0095 INVALID PRIORITY ENTRY 
(POSITION 46). MUST BE BLANK 
OR 0-3. ASSUME 0. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 46 (Priority) in Chapter 
7, S Specification. 

WSU-0096 INVALID LOWER CASE ENTRY 
(POSITION 21). MUST BY Y, N, 
OR BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 21 (Lowercase) in 
Chapter 7, S Specification. 



WSU-0097 INVALID ENABLE FUNCTION 
KEYS ENTRY (POSITION 27) 
MUST BE Y, N, R, OR BLANK. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 27 (Enable Function 
Keys) in Chapter 7, S Specification. 

WSU-0098 INVALID SOUND ALARM ENTRY 
(POSITIONS 25-26). MUST BEY, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 25-26 (Sound Alarm) 
in Chapter 7, S Specification. 

WSU-0099 WSU SOURCE INCOMPLETE. 

Severity: Terminal 

Specification Type: S 

Explanation: The last specification in the source 
program was an S specification. 

WSU-0100 FORMAT ID ENTRY (POSITIONS 
15-16) NOT UNIQUE. 

Severity: Terminal 

Specification Type: S 

Explanation: The format ID on this S specification 
matches the ID of another S specification in the 
program. 

WSU-0101 PROCESSING LEVEL FORMAT 
ENTRIES (POSITIONS 41, 42, 44, 
46, AND 48-59) MUST BE BLANK. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Columns 41 (Start), 42 (End), 44 
(Repeat), 46(Priority), 48-53 (Review Mode Record 
Identifying Indicators), and 54-59 (Insert Mode 
Record Identifying Indicators) must be blank if IJ, 
IW, EW, or EJ is coded in columns 15-16. 

WSU-0102 TOO MANY FORMATS USED IN 
THIS PROGRAM. 

Severity: Terminal 

Specification Type: S 

Explanation: More than 32 S specifications are in the 
program. 

WSU-0103 MISSING START OF SEQUENCE 
ENTRY (POSITION 41 ). ASSUME 
END SEQUENCE ENTRY 
(POSITION 42) BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Using Column 41-42 to Specify 
a Sequence of Displays in Chapter 7, S 
Specification. 

WSU-0104 MISSING END OF SEQUENCE 
ENTRY (POSITION 42). ASSUME 
START SEQUENCE ENTRY 
(POSITION 41) BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Using Columns 41-42 to Specify 
a Sequence of Displays in Chapter 7, S 
Specification. 

WSU-0105 FIRST NON-PROCESSING LEVEL 
FORMAT DOES NOT CONTAIN Y 
IN START SEQUENCE ENTRY 
(POSITION 41). ASSUME Y. 

Severity: Warning 

Specification Type: S 

Explanation: The first display that is not a processing 
level display is not coded as the start of a display 
sequence. 

WSU-0106 INVALID RESET KEYBOARD 
ENTRY (POSITIONS 23-24). 
MUST BE Y, N, OR BLANK. 
ASSUME Y. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 23-24 (Reset 
Keyboard) in Chapter 7, S Specification. 
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WSU-0107 RESET KEYBOARD ENTRY 
(POSITIONS 23-24) MUST NOT 
BEN IF POSITIONS 15-16, 21-22, 
OR 41-59 ARE NON-BLANK OR 
THE FORMAT IS A MEMBER OF A 
SEQUENCE OF FORMATS. 
ASSUME RESET KEYBOARD IS Y. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 23-24 (Reset 
Keyboard) in Chapter 7, S Specification. 

WSU-0108 INVALID START LINE NUMBER 
ENTRY (POSITIONS 17-18). 
MUST BE RIGHT-JUSTIFIED 
NUMBER FROM 1 TO 24 ORV. 
ASSUME 01. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 17-18 (Start Line 
Number) in Chapter 7, S Specification. 

WSU-0109 INVALID NUMBER LINES TO 
CLEAR ENTRY (POSITIONS 
19-20). MUST BE 
RIGHT-JUSTIFIED NUMBER 
FROM 0 TO MAXIMUM NUMBER 
LINES TO CLEAR. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: The number of lines to clear is invalid. 
Clearing begins with the starting line specified in 
columns 17-18 of the S specification. The allowed 
maximum number of lines to clear is 25 minus the 
starting line number. 

WSU-0110 MISSING S SPECIFICATION. 

Severity: Terminal 

Specification Type: S 

Explanation: D specifications require a leading S 
specification. 
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WSU-0111 INVALID FIELD LENGTH ENTRY 
(POSITIONS 15-18). MUST BE 
BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 15-18 (Field Length) in 
Chapter 8, D Specification. 

wsu~o112 MISSING D SPECIFICATION(S). 

Severity: Terminal 

Specification Type: D 

Explanation: Two consecutive S specifications or 
consecutive S and C specifications have been 
found. 

WSU-0113 INVALID PROCESSING LEVEL 
SEQUENCE. 

Severity: Terminal 

Specification Type: S or C 

Explanation: The processing levels on S and/ or C 
specifications are out of order. The correct order 
is: IJ, IW, columns 7-8 blank on C specifications 
or columns 15-16 not a processing level on S 
specifications, ES, EW, EJ, and SR. 

WSU-0114 MORE THAN ~NE FORMAT FOR 
SPECIFIED PROCESSING LEVEL 
ENTRY (POSITIONS 15-16). 

Severity: Terminal 

Specification Type: S 

Explanation: The format ID in positions 15-16 on the 
S specification contains a processing level (IJ, IW, 
EW, EJ) that is the same as a processing level 
specified on a previous S specification or C 
specification in the program. 

WSU-0115 INVALID RPG 11/WSU FIELD 
NAME ENTRY (POSITIONS 7-12). 

Severity: Terminal 

Specification Type: D 

Explanation: Refer to Columns 7-12 (Field Name) in 
Chapter 8, D Specification. 



WSU-0116 INVALID LINE NUMBER ENTRY 
(POSITIONS 19-20). MUST BE 
RIGHT-JUSTIFIED NUMBER 
FROM 1 TO MAXIMUM LINE 
NUMBER. 

Severity: Terminal 

Specification Type: D 

Explanation: Either the line number is not right 
adjusted or the line number exceeds the maximum 
number allowed (for a 1920-character display, 25 
minus the display's starting line number; for a 
960-character display, 13 minus the display's 
starting line number). 

WSU-0117 INVALID HORIZONTAL POSITION 
ENTRY (POSITIONS 21-22). 
MUST BE RIGHT-JUSTIFIED 
NUMBER FROM 1 TO MAXIMUM 
NUMBER OF CHARACTERS ON 
THE LINE. 

Severity: Terminal 

Specification Type: D 

Explanation: Refer to Columns 21-22 (Horizontal 
Position) in Chapter 8, D Specification. 

WSU-0118 INVALID AUTO RECORD 
ADVANCE ENTRY (POSITION 36). 
MUST BE Y, N, OR BLANK. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 36 (Auto Record 
Advance) in Chapter 8, D Specification. 

WSU-0119 INVALID CONTROLLED FIELD 
EXIT ENTRY (POSITION 35). 
MUST BE Y, N, OR BLANK. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 35 (Controlled Field 
Exit) in Chapter 8, D Specification. 

WSU-0120 INVALID MANDATORY ENTER 
ENTRY (POSITION 29). MUST BE 
Y, N, OR BLANK. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 29 (Mandatory Entry) in 
Chapter 8, D Specification. 

WSU-0121 INVALID MANDATORY FILL 
ENTRY (PO?ITION 28). MUST BE 
Y, N, OR BLANK. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 28 (Mandatory Fill) in 
Chapter 8, D Specification. 

WSU-0122 INVALID SELF CHECK ENTRY 
(POSITION 30). MUST BE T, E, 
OR BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 30 (Self Check) in 
Chapter 8, D Specification. 

WSU-0123 INVALID POSITION CURSOR 
ENTRY (POSITIONS 32-33). 
MUST BEY, N, BLANK, OR 
01-89. ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 32-33 (Position 
Cursor) in Chapter 8, D Specification. 

WSU-0124 INVALID HIGH INTENSITY ENTRY 
(POSITIONS 39-40). MUST BE Y, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 39-40 (High Intensity) 
in Chapter 8, D Specification. 
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WSU-0125 INVALID PROTECT FIELD ENTRY 
(POSITIONS 37-38). MUST BE Y, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 37-38 (Protect Field) 
in Chapter 8, D Specification. 

WSU-0126 INVALID NON-DISPLAY ENTRY 
(POSITIONS 43-44). MUST BE Y, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 43-44 (Nondisplay) in 
Chapter 8, D Specification. 

WSU-0127 INVALID BLINK FIELD ENTRY 
(POSITIONS 41-42). MUST BEY, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 41-42 (Blink Field) in 
Chapter 8, D Specification. 

WSU-0128 INVALID REVERSE IMAGE ENTRY 
(POSITIONS 45-46). MUST BE Y, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 45-46 (Reverse Image) 
in Chapter 8, D Specification. 

WSU-0129 INVALID OUTPUT DATA ENTRY 
(POSITIONS 23-24). MUST BE Y, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 23-24 (Output Data) in 
Chapter 8, D Specification. 
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WSU-0130 INVALID EDIT CODE ENTRY 
(POSITION 25). MUST BE J, Y, Z, 
OR BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 25 (Edit Code) in 
Chapter 8, D Specification. 

wsu~0131 INVALID DATA TYPE ENTRY 
(POSITION 27). MUST BE A, B, E, 
F, K, N, S, X, OR BLANK. 
ASSUME BLANK. 

Severity: Terminal 

Specification Type: D 

Explanation: Refer to Column 27 (Data Type) in 
Chapter 8, D Specification. 

WSU-0132 INVALID CONSTANT DATA 
ENTRY (POSITIONS 57-79). 

Severity: Terminal 

Specification Type: D 

Explanation: Either the data in positions 57-79 does 
not match the type specified in position 56 or this 
data is not in the proper format. Possible causes 
of the error are: 

• Position 56 contains an M but positions 57-60 
do not contain a 4-digit MIC. 

• Position 56 contains an M but positions 61-79 
are not blank. 

• Position 56 contains a P but: 
- The data in positions 57-79 is not enclosed 

in apostrophes. 
- The data in positions 57-79 contains a 

beginning apostrophe and no end apostrophe 
or vice versa. 

- The closing apostrophe in columns 57-79 is 
followed by a nonblank character. 

- There is no data between the apostrophes. 



WSU-0133 INVALID CONTINUATION ENTRY. 
MUST BE BLANK FOR A 
COMPLETE SPECIFICATION. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: C or D 

Explanation: Continuation has been specified for a D 

specification and one of the following exists: 

• A MIC is in positions 57-60. 

• A closing apostrophe for a prompt is before 
position 79. 

• The data type in position 56 is F or blank. 

Or continuation has been specified for a C 
specification and one of the following exists: 

• For a COMP operation that has a table, the 
table ends before column 52. 

• For a MSG or IMSG operation, the closing 
apostrophe for the message came before 
column 52 or a MIC was in columns 33-36. 

WSU-0134 INVALID CONTINUATION ENTRY. 
ONLY ONE CONTINUATION 
RECORD ALLOWED. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: C or D 

Explanation: Consecutive continuation lines have been 
found. 

WSU-0135 MISSING OR INVALID 
CONTINUATION SPECIFICATION. 

Severity: Terminal 

Specification Type: C or D 

Explanation: Continuation is specified, but the first 
noncomment specification that follows the 
continued specification is a different type. 

WSU-0136 INVALID STARTING LOCATION 
ENTRY (POSITIONS 19-22). 
MUST NOT BE 0101. 

Severity: Terminal 

Specification Type: D 

Explanation: Refer to Columns 19-22 (Starting 
Location) in Chapter fl, D Specification. 

WSU-0137 INVALID INPUT ALLOWED ENTRY 
(POSITION 26). MUST BEY, N, 
OR BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 26 (Input Allowed) in 
Chapter 8, D Specification. 

WSU-0138 INVALID ADJUST/FILL ENTRY 
(POSITION 31). MUST BEZ, B, 
OR BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 31 (Adjust/Fill) in 
Chapter 8, D Specification. 

WSU-0139 MANDATORY FILL ENTRY 
(POSITION 28) IS Y AND 
ADJUST /FILL ENTRY (POSITION 
31) IS Z OR B. ASSUME BLANK 
FOR ADJUST /FILL. 

Severity: Warning 

Specification Type: D 

WSU-0140 INVALID ENABLE DUP ENTRY 
(POSITION 34). MUST BE BLANK. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

WSU-0141 INVALID UNDERLINE ENTRY 
(POSITIONS 47-48). MUST BEY, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Columns 47-48 (Underline) in 
Chapter 8, D Specification. 
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WSU-0142 INVALID COLUMN SEPARATORS 
ENTRY (POSITION 49). MUST BE 
Y, N, OR BLANK. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 49 (Column Separator) 
in Chapter 8, D Specification. 

WSU-0143 INVALID CONSTANT TYPE ENTRY 
(POSITION 56). MUST BE C, M, P, 
F, D, OR BLANK. ASSUME 
BLANK. 

Severity: Terminal 

Specification Type: D 

Explanation: Refer to• Column 56 (Constant Type) in 
Chapter 8, D Specification. 

WSU-0144 ENTRIES IN POSITIONS 27-38 
MUST BE BLANK WHEN INPUT 
ALLOWED ENTRY (POSITION 26) 
IS NOT Y. ASSUME POSITIONS 
27-38 BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 26 (Input Allowed) in 
Chapter 8, D Specification. 

WSU-0145 OPERATION ENTRY (POSITIONS 
28-32) IS BLANK BUT 
FOLLOWING SPECIFICATION 
DOES NOT CONTAIN AN/OR IN 
POSITIONS 7-8. 

Severity: Terminal 

Specification Type: C 

Explanation: Either the C specifications are out of 
order or this C specification is missing the 
Operation entry. 
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WSU-0146 AN/OR LINE OUT OF SEQUENCE. 
ASSUME PREVIOUS LEVEL. 

Severity: Terminal 

Specification Type: C 

Explanation: A C specification with AN or OR in 
positions 7-8 has no immediately preceding C 
specification or follows a C specification that has 
an operation in positions 28-32. WSU defaults to 
the last processing level found in positions 7-8 of 
the C specifications or determined from positions 
15-16 of the S specification. If the C specification 
in error is not preceded by a C specification or an 
S specification, the processing level is assumed to 
be IJ. 

WSU-0147 TOO MANY CONSECUTIVE 
AN/OR LINES. MAXIMUM IS 6. 

Severity: Terminal 

Specification Type: C 

Explanation: More than seven consecutive AN/OR 
lines have been specified. 

WSU-0148 CONDITIONING INDICATORS 
ENTRY (POSITIONS 9-17) MUST 
NOT BE BLANK ON AN/OR LINE. 

Severity: Terminal 

Specification Type: C 

Explanation: A C specification that contains AN or OR 
in positions 7-8 is blank in positions 9-17. 

WSU-0149 INVALID PROCESSING LEVEL 
ENTRY (POSITIONS 7-8). 
ASSUME PREVIOUS LEVEL. 

Severity: Terminal 

Specification Type: C 

Explanation: Positions 7-8 of the C specification do 
not contain IJ, IW, ES, EW, EJ, AN, OR, SR, or 
blank. 

WSU-0150 MISSING BEGSR OPERATION. 

Severity: Terminal 

Specification Type: C 

Explanation: A C specification with SR in columns 
7-8 is not preceded by a BEGSR operation. 



WSU-0151 MISSING ENDSR OPERATION. 

Severity: Terminc;il 

Specification Type: C 

Explanation: The first C specification in a subroutine 
must contain a BEGSR operation; the last C 
specification in a subroutine must contain an 
ENDSR operation. 

WSU-0152 NOT ENTRY (POSITION 9, 12, OR 
15) MUST BE FOLLOWED BY AN 
INDICATOR. ASSUME NOT 
ENTRY BLANK. 

Severity: Warning 

Specification Type: C 

Explanation: Position 9, 12, or 15 contains an N and 
the next two positions are blank. 

WSU-0153 INVALID NOT ENTRY (POSITION 
9, 12, OR 15). MUST BEN OR 
BLANK. ASSUME N. 

Severity: Warning 

Specification Type: C 

Explanation: Position 9, 12, or 15 is neither N nor 
blank and the following two positions are not 
blank. 

WSU-0154 INVALID NOT ENTRY (POSITION 
9, 12, OR 15). MUST BEN OR 
BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: C 

Explanation: Position 9, 12, or 15 is neither N nor 
blank and the following two positions contain 
blanks. 

WSU-0155 INVALID CONDITIONING 
INDICATOR ENTRY (POSITIONS 
10-11, 13-14, OR 16-17). 
ASSUME BLANK. 

Severity: Warning 

Specification Type: C 

Explanation: Positions 10-11, 13-14, or 16-17 
contain an invalid indicator. Refer to Columns 9-17 
(Indicators) in Chapter 9, C Specification for a list 
of valid indicators. 

WSU-0156 INVALID FACTOR 1 ENTRY 
(POSITIONS 18-27). 

Severity: Terminal 

Specification Type: C 

Explanation: Factor 1 is not a valid name, alphameric 
literal, or numeric literal. Refer to Columns 18-27 
(Factor 1) and Columns 33-42 (Factor 2) in 
Chapter 9, C Specification for a list of valid factor 
1 entries. 

WSU-0157 EMBEDDED BLANK FOUND IN 
KEY MASK FIELD ENTRY 
(POSITIONS 64-79). ENTRIES 
AFTER THE BLANK ARE 
IGNORED. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 64-79 (Key Mask) in 
Chapter 7, S Specification. 

WSU-0158 DUPLICATE KEY MASK ENTRY 
(POSITIONS 64- 79). IGNORE THE 
DUPLICATE ENTRY. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 64-79 (Key Mask) in 
Chapter 7, S Specification. 

WSU-0159 INVALID KEY MASK ENTRY 
(POSITIONS 64-79). INVALID 
ENTRY IS IGNORED. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 64-79 (Key Mask) in 
Chapter 7, S Specification for a description of valid 
entries for the key mask. 
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WSU-0160 INVALID RESULTING INDICATOR 
ENTRY (POSITIONS 54-55, 56-57, 
OR 58-59). ASSUME BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: One of the following has occurred: 

• A resulting indicator is blank or invalid. Refer to 
Columns 54-59 (Resulting Indicators) in Chapter 
9, C Specification for a list of valid indicators. 

• The resulting indicator is not 01-89 for a PUT 
operation. 

• The resulting indicator is AE and the operation 
is neither SETON nor SETOF. 

• The resulting indicator is RC or RS and the 
operation is not SETOF. 

WSU-0161 INVALID FACTOR 2 ENTRY 
(POSITIONS 33-42). 

Severity: Terminal 

Specification Type: C 

Explanation: Factor 2 is not a valid name, alphameric 
literal, or numeric literal. Refer to Columns 18-27 
(Factor 1) and Columns 33-42 (Factor 2) in 
Chapter 9, C Specification for a list of valid factor 
2 entries. 

WSU-0162 NUMBER OF LINES TO CLEAR 
ENTRY (POSITIONS 19-20) 
EXCEEDS MAXIMUM NUMBER 
OF LINES AVAILABLE. 

Severity: Terminal 

Specification Type: S 

Explanation: Positions 19-20 contain a number that is 
greater than the maximum number of lines on the 
display: Refer to Columns 19-20 (Number of Lines 
to Clear) in Chapter 7, S Specification. 
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WSU-0163 ENABLE FUNCTION KEY ENTRY 
(POSITION 27) IS BLANK OR R, 
BUT KEY MASK FIELD ENTRY 
(POSITIONS 64-79) CONTAINS A 
FUNCTION KEY MASK. DEFAULT 
MASKING IS USED. 

Severity: Warning 

Specification Type: S 

Explanation: Positions 64-79 contain a 2 (roll up) or 3 
(roll down), but position 27 is not Y, N, or R. Both 
the roll up and roll down keys are enabled. 

WSU-0164 ENABLE COMMAND KEY ENTRY 
(POSITION 28) IS BLANK OR R, 
BUT KEY MASK FIELD 
(POSITIONS 64-79) CONTAINS A 
COMMAND KEY MASK. 
DEFAULT MASKING IS USED. 

Severity: Warning 

Specification Type: S 

Explanation: Positions 64-79 specify A through N or 
P through Y, but position 28 is not Y, N, or R. All 
of these command keys are enabled. 

WSU-0165 ERASE INPUT FIELDS ENTRY 
(POSITIONS 31-32) IS NOT 
BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Blanks are the only acceptable entries in 
positions 31-32. 

WSU-0166 IDEOGRAPHIC MODE ENTRY 
(POSITION 44) MUST BE Y, N, OR 
BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: J 

Explanation: Refer to Column 44 (Ideographic Mode) 
in Chapter 4, J Specification. 



WSU-0167 INVALID RESULT FIELD ENTRY 
(POSITIONS 43-52). 

Severity: Terminal 

Specification Type: C 

Explanation: The result field is invalid for one of the 
following reasons: 

• The result field contains a name, and: 
- The name begins with *, but is not a 

reserved field name. 
- The name begins with *, but the reserved 

field is not valid for the result field. 
- The name does not begin with *, &, or an 

alphabetic character. 
- The name contains a nonalphameric 

character. 

• The result field contains a literal (The first 
character of the name is an apostrophe, +, -, 
decimal point, comma, or digit) and the 
operation is not RANGE. 

WSU-0168 INVALID RESULT FIELD LENGTH 
ENTRY (POSITIONS 49-51 ). 
MUST BE BLANK OR 
RIGHT-JUSTIFIED NUMBER 
FROM 1 TO 256. ASSUME 
BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to Columns 49-51 (Result Field 
Length) in Chapter 9, C Specification. 

WSU-0169 RESULT FIELD LENGTH ENTRY 
(POSITIONS 49-51) MUST BE 
BLANK IF RESULT FIELD NAME 
ENTRY BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: C 

Explanation: The result field length is specified, but a 
result field name is not specified. 

WSU-0170 DECIMAL POSITION. ENTRY 
(POSITION 52) MUST BE BLANK 
IF RESULT FIELD LENGTH ENTRY 
(POSITIONS 49-51) IS BLANK. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: C 

WSU-0171 INVALID DECIMAL POSITION 
ENTRY (POSITION 52). MUST BE 
BLANK OR 0-9. ASSUME 0. 

Severity: Terminal 

Specification Type: C 

WSU-0172 DECIMAL POSITION ENTRY 
(POSITION 52) MUST BE LESS 
THAN OR EQUAL TO RESULT 
FIELD LENGTH. ASSUME 0. 

Severity: Terminal 

Specification Type: C 

WSU-0173 RESULT FIELD LENGTH 
(POSITIONS 49-51) MUST BE 
LESS THAN OR EQUAL TO 15 
FOR NUMERIC DATA. ASSUME 
15. 

Severity: Terminal 

Specification Type: C 

WSU-0174 INVALID HALF ADJUST ENTRY 
(POSITION 53). MUST BE H OR 
BLANK. ASSUME H. 

Severity: Warning 

Specification Type: C 
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WSU-0175 INVALID OPERATION ENTRY 
(POSITIONS 28-32) OR INVALID 
OPERATION SEQUENCE. 

Severity: Terminal 

Specification Type: C 

Explanation: One of the following has occurred: 

• The operation in positions 28-32 is invalid. 
Refer to Columns 28-32 (Operation) in Chapter 
9, C Specification for a list of valid operations. 

• A PRTY operation is not preceded by a BEGSR 
operation. 

WSU-0176 CONDITIONING INDICATORS 
ENTRIES (POSITIONS 9-17) 
MUST BE BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: Conditioning indicators are not allowed 
for the operation in positions 28-32. 

WSU-0177 MISSING FACTOR 1 ENTRY 
(POSITIONS 18-27). 

Severity: Terminal 

Specification Type: C 

Explanation: Factor 1 is blank, but factor 1 is required 
for the operation in positions 28-32. 

WSU-0178 FACTOR 1 ENTRY (POSITIONS 
18-27)1'111UST BE BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to Columns 18-27 (Factor 1) and 
Columns 33-42 (Factor 2) in Chapter 9, C 
Specification. 

WSU-0179 MISSING FACTOR 2 ENTRY 
(POSITIONS 33-42). 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to Columns 18-27 (Factor 1) and 
Columns 33-42 (Factor 2) in Chapter 9, C 
Specification. 
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WSU-0180 FACTOR 2 ENTRY (POSITIONS 
33-42) MUST BE BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to Columns 18-27 (Factor 1) and 
Columns 33-42 (Factor 2) in Chapter 9, C 
Specification. 

wsu~0181 MISSING RESULT FIELD ENTRY 
(POSITIONS 43-48). 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to Columns 28-32 (Operation) in 
Chapter 9, C Specification for a list of operations 
that require result fields. 

WSU-0182 RESULT FIELD ENTRY 
(POSITIONS 43-48) MUST BE 
BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to Columns 28-32 (Operation) in 
Chapter 9, C Specification for a list of operations 
that do not allow a result field. 

WSU-0183 FIELD LENGTH AND DECIMAL 
POSITION ENTRIES (POSITIONS 
49-52) MUST BE BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to Columns 28-32 (Operation) in 
Chapter 9, C Specification for a list of operations 
and how field length and decimal position entries 
are used with each operation. 



WSU-0184 FORMAT MEMBER NAME 
(POSITIONS 15-22) OR PROGRAM 
LIBRARY MUST BE REDEFINED 
TO PREVENT WSU SOURCE 
DELETION. 

Severity: Terminal 

Specification Type: J 

Explanation: The WSU source prograrh--name must 
not be the same as the format member 11ame 
when the source program and the formatmember 
are in the same library. 

WSU-0185 HALF ADJUST ENTRY (POSITION 
53) MUST BE BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: The half adjust entry in position 33 must 
be blank for the operation in positions 28-32. 

WSU-0186 MISSING RESULTING 
INDICATORS ENTRY (POSITIONS 
54-59). 

Severity: Terminal 

Specification Type: C 

Explanation: At least one resulting indicator is 
required for the operation in positions 28-32. 

WSU-0187 RESULTING INDICATORS ENTRY 
(POSITIONS 54-59) MUST BE 

--- BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: Resulting indicators cannot be used with 
the operation in positions 28-32. 

WSU-0188 IDEOGRAPHIC DATA OR LITERAL 
ON D SPECIFICATION OR 
IDEOGRAPHIC LITERAL ON C 
SPECIFICATION NOT ALLOWED 
IN THIS PROGRAM. 

Severity: Terminal 

Specification Type: C or D 

Explanation: The ideographic mode entry in position 
44 of the J specification must be Y to allow 
ideographic data to be specified on C or D 
specifications. 

WSU-0189 LOW AND EQUAL RESULTING 
INDICATOR ENTRIES (POSITIONS 
56-59) MUST BE BLANK. 

Severity: Warning 

Specification Type: C 

Explanation: Positions 56-59 must be blank for a 
GET,GETNH, GETNR, GETPH, GETPR,orPUT 
operation. 

WSU-0190 PROCESSING LEVEL ENTRY 
(POSITIONS 7-8) MUST NOT BE 
BLANK. ASSUME PREVIOUS 
LEVEL. 

Severity: Terminal 

Specification Type: C 

Explanation: Positions 7-8 of the previous C 
specification contain a valid processing level; 
however, this processing level is blank. WSU 
assumes that the previous processing level is in 
positions 7-8. 

WSU-0191 TOO MANY CHARACTERS IN 
FACTOR 2 ENTRY (POSITIONS 
33-42). MAXIMUM IS 8 
(FILE/FORMAT NAMES) OR 6 
(FIELD/LABEL NAMES). 

Severity: Terminal 

Specification Type: C 

WSU-0192 FIELD NAME IN FACTOR 1 ENTRY 
(POSITIONS 18-27) IS LONGER 
THAN 6 CHARACTERS. 

Severity: Terminal 

Specification Type: c 
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WSU-0193 PROCESSING LEVEL ENTRY 
(POSITIONS 7-8) BLANK BUT 
SPECIFICATION APPEARS 
DURING IJ PROCESSING. 
ASSUME IJ. 

Severity: Terminal 

Specification Type: C 

WSU-0194 INVALID PRIORITY IN FACTOR 2 
ENTRY (POSITIONS 33-42). 
MUST BE 0-3 FOLLOWED BY 
BLANKS. ASSUME 0. 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to PRTY (Priority) in Chapter 9, C 
Specification. 

WSU-0195 INVALID CHARACTER IN FACTOR 
2 ENTRY (POSITION 33). MUST 
BE AN APOSTROPHE OR 0-9. 

Severity: Terminal 

Specification Type: C 

WSU-0196 INVALID MIC IN MESSAGE TEXT 
(POSITIONS 33-53). MUST BE 
FOUR DECIMAL DiGITS 
FOLLOWED BY BLANKS. 

Severity: Terminal 

Specification Type: C 

WSU-0197 SPECIFICATION ENTRY 
CONTAINING LITERAL OR 
CONSTANT DATA ENDED IN 
IDEOGRAPHIC MODE. 

Severity: Terminal 

Specification Type: D or C 

Explanation: A shift-in character is missing at the end 
of a literal or constant. 
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WSU-0198 INVALID LITERAL IN MESSAGE 
TEXT. 

Severity: Terminal 

Specification Type: C 

Explanation: The literal is invalid for one of the 
following reasons: 

• A closing apostrophe is missing. 

• A nonblank character follows the closing 
apostrophe. 

• A closing apostrophe is specified, but 
continuation is indicated in position 53. 

WSU-0199 TOO MANY LITERAL 
CHARACTERS IN MESSAGE TEXT 
STARTING IN FACTOR 2 ENTRY 
(POSITION 33). MAXIMUM IS 64. 

Severity: Terminal 

Specification Type: C 

WSU-0200 INVALID FIELD NAME IN TABLE. 

Severity: Terminal 

Specification Type: C 

Explanation: A field name is invalid for one of the 
following reasons: 

• A name begins with *, but is not a reserved 
field name. 

• A name does not begin with *, &, or an 
alphabetic character. 

• A name contains a nonalphabetic character. 

• A name is longer than six characters. 

WSU-0201 DATA TYPE ENTRY (POSITION 27) 
MUST NOT BE E, F, OR X IF 
IDEOGRAPHIC MODE ENTRY 
(POSITION 44) ON THE J 
SPECIFICATION IS NOT Y. 

Severity: Terminal 

Specification Type: D 

Explanation: Refer to Column 27 (Data Type) in 
Chapter 8, D Specification. 



WSU-0202 INVALID NUMERIC LITERAL IN 
TABLE. 

Severity: Terminal 

Specification Type: C 

Explanation: The table contains an element that 
begins with +, -, decimal point, comma, or 0-9, 
and the element contains a non-numeric digit, a 
sign after the first position, or a second decimal 
point. 

WSU-0203 INVALID ALPHAMERIC LITERAL 
IN TABLE. 

Severity: Terminal 

Specification Type: C 

Explanation: The table contains an element that 
begins with an apostrophe but the closing 
apostrophe is missing or the closing apostrophe is 
not followed by a semicolon (;). 

WSU-0204 FIELD NAME IN TABLE LONGER 
THAN 6 CHARACTERS. 

Severity: Terminal 

Specification Type: C 

WSU-0205 LITERAL IN TABLE LONGER THAN 
10 CHARACTERS. 

Severity: Terminal 

Specification Type: C 

WSU-0206 ALL ELEMENTS OF A TABLE 
MUST BE THE SAME TYPE. 

Severity: Terminal 

Specification Type: C 

Explanation: All elements in a table used with the 
COMP operations must be either field names, 
numeric literals, or alphameric literals. 

WSU-0207 INVALID CHARACTERS AFTER 
LAST ELEMENT IN TABLE OR 
CLOSING APOSTROPHE IN 
MESSAGE TEXT. MUST BE 
BLANK. ASSUME BLANK. 

Severity: Terminal 

Specification Type: C 

Explanation: The error has occurred for one of the 
following reasons: 

• One or more characters appear after the end of 
a table or message. 

• The resulting indicators (positons 54-59) are 
not blank on a continued line of a table or 
message. 

WSU-0208 TABLE INCOMPLETE BUT 
CONTINUATION NOT SPECIFIED. 

Severity: Terminal 

Specification Type: C 

Explanation: The last element of the table ended with 
a semicolon (;), which indicated that more 
elements should follow: however, continuation 
was not specified in position 53. 

WSU-0209 INVALID TABLE OF NUMERIC 
LITERALS. MAXIMUM DIGITS 
PRECEDING DECIMAL POINT 
PLUS MAXIMUM DIGITS 
FOLLOWING DECIMAL POINT 
MUST BE LESS THAN OR EQUAL 
TO 15. 

Severity: Terminal 

Specification Type: C 

WSU-0210 TABLE DATA EXCEEDS 
MAXIMUM SIZE. 

Severity: Terminal 

Specification Type: C 

Explanation: The number and size of the elements in 
the table, after WSU has done the necessary 
padding to make all elements the same length, has 
caused the table to exceed its afowed size. To 
avoid this error, try splitting the table and using 
two COMP operations. 
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WSU-0211 NO TABLE ELEMENT PRECEDES 
DELIMITER. 

Severity: Terminal 

Specification Type: C 

Explanation: Either two semicolons are together or 
the table begins with a semicolon. 

WSU-0212 HIGH RESULTING INDICATOR 
ENTRY (POSITIONS 54-55) MUST 
BE BLANK ON A COMPARE TO A 
TABLE OPERATION. ASSUME 
BLANK. 

Severity: Warning 

Spf!!cification Type: C 

WSU-0215 POSITIONS 9-27 AND/OR 43-59 
MUST BE BLANK FOR PRTY 
OPERATIONS. ASSUME BLANK. 

Severity: Terminal 

Specification Type: C 

WSU-0216 CONDITIONING INDICATOR 
ENTRY (POSITIONS 9-17) 
REQUIRED WHEN OPERATION 
CODE (POSITIONS 28-32) IS 
BLANK. 

Severity: Terminal 

Specification Type: C 

WSU-0220 INVALID RETURN INPUT ENTRY 
(POSITION 22). MUST BE Y, N, 
OR BLANK. ASSUME N. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 22 (Return Input) in 
Chapter 7, S Specification. 
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WSU-0221 INVALID BLINK CURSOR ENTRY 
(POSITIONS 29-30). MUST BE Y, 
N, BLANK, OR 01-89. ASSUME 
BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 29-30 (Blink Cursor) in 
Chapter 7, S Specification. 

WSU-0222 ENABLE COMMAND KEYS ENTRY 
(POSITION 28) IS NOT Y, N, R, 
OR BLANK. ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Column 28 (Enable Command 
Keys) in Chapter 7, S Specification. 

WSU-0223 WSU FUNCTIONS HAVE BEEN 
RESTRICTED BY 
COMMAND/FUNCTION KEY 
MASK ENTRY (POSITIONS 
64-79). 

Severity: Warning 

Specification Type: S 

Explanation: One or more WSU command keys (A-F 
and M-P) or the roll up or roll down function key 
(2 or 3) have been disabled. When these keys are 
disabled, problems may occur during program 
operation. 

WSU-0225 FIELD NAME ENTRY (POSITIONS 
7-14) TOO LONG. POSITIONS 
13-14 MUST BE BLANK. 
ASSUME POSITIONS 13-14 
BLANK. 

Severity: Warning 

Specification Type: D 



WSU-0226 INVALID DATA TYPE ENTRY 
(POSITION 27). MUST BE A. B, E, 
F, K, N, S, X, OR BLANK. 
ASSUMES. 

Severity: Warning 

Specification Type: D 

Explanation: Refer to Column 27 (Data Type) in 
Chapter 8, D Specification. 

WSU-0227 CONSTANT DATA ENTRY 
(POSITIONS 57-79). MUST BE 
BLANK WHEN CONSTANT TYPE 
ENTRY (POSITION 56) IS F OR 
BLANK. ASSUME CONSTANT 
DATA ENTRY (POSITIONS 57-79) 
BLANK. 

Severity: Warning 

Specification Type: D 

WSU-0228 IDEOGRAPHIC CHARACTER IN 
CONSTANT OR PROMPT STARTS 
IN LAST POSITION OF SCREEN 
LINE. 

Severity: Terminal 

Specification: D 

Explanation: An ideographic character requires two 
consecutive positions on a display. Both positions 
must be on the same line. Therefore, an 
ideographic character cannot be in the last position 
of a line and the first position of the next lower 
line. 

WSU-0231 MULTIPLE M SPECIFICATIONS 
FOR SESSION LEVEL OR LOCAL 
DATA AREA. 

Severity: Terminal 

Specification Type: M 

Explanation: Two or more M specifications have been 
coded for a group of session-level fields or a local 
data area. One group of session-level fields and 
one local data area can be defined per WSU 
program. 

WSU-0232 SESSION LEVEL OR LOCAL DATA 
AREAS HAVE OVERLAPPING 
FIELDS. 

Severity: Terminal 

Specification Type: 

Explanation: Field lines for a group of session-level 
fields or local-data-area fields must be coded in 
ascending order with no field overlap. 

WSU-0233 INVALID TYPE AND LEVEL 
ENTRIES ON M SPECIFICATION 
(POSITIONS 63-64). 

Severity: Terminal 

Specification Type: M 

Explanation: Refer to Column 63 (Type) and Column 
64 (Mode) in Chapter 6, M Specification. 

WSU-0234 INVALID ERROR INDICATOR 
ENTRY (POSITIONS 61-62) ON T 
OR M SPECIFICATION. 

Severity: Warning 

Specification Type: T or M 

Explanation: Positions 61-62 of the Tor M 
specification must be an indicator from 01-89. 

WSU-0235 LOCAL FIELDS DEFINITION 
ASSUMES MORE SPACE THAN 
AVAILABLE IN WORK STATION 
LOCAL DATA AREA. 

Severity: Terminal 

Specification Type: 

Explanation: The I specifications in the program's 
data dictionary specify fields that have a total 
length greater than 256 bytes. 

WSU-0236 INVALID LENGTH OF BINARY 
FIELD ENTRY (POSITIONS 44-51 ). 
MUST BE 2 OR 4. ASSUME 2. 

Severity: Terminal 

Specification Type: 

Explanation: Refer to COLUMNS 44-51 (Field 
Location) in Chapter 3, RPG I Specifications. 
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WSU-0237 TYPE AND LEVEL ENTRIES 
(POSITIONS 63-64) MUST BE 
BLANK ONT SPECIFICATIONS. 

Severity: Warning 

Specification Type: T 

Explanation: Type and level entries must be blank on 
T specifications. Assume blank. 

WSU-0238 PACKED OR BINARY FIELD 
SPECIFIED FOR SESSION OR 
LOCAL DATA AREA. 

Severity: Terminal 

Specification Type: 

Explanation: P or B is specified in column 43 of an I 
specification that defines a session-level field or a 
field that is part of a local data area. The entry 
must be blank. 

WSU-0253 (This message is a WSU-displayed 
message. Refer to the Displayed 
Messages manual for its explanation.) 

WSU-0254 WSU GENERATOR COMPILATION 
ERROR ENCOUNTERED DURING 
INITIAL SYNTAX CHECKS. 

Severity: Terminal 

WSU-0255 INVALID HEADER RECORD 
IDENTIFYING INDICATOR ENTRY 
(POSITIONS 55-56). MUST BE A 
TRANSACTION FILE RECORD 
IDENTIFYING INDICATOR. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: T 
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WSU-0256 INVALID INSERT/REVIEW MODE 
RECORD IDENTIFYING 
INDICATOR ENTRY (POSITIONS 
48-59). ASSUME BLANK. 

Severity: Warning 

Specification Type: S 

Explanation: Refer to Columns 48-49; 50-51, 52-53 
(Review Mode Record Identifying Indicators) and 
Columns 54-55, 56-57, 58-59 (Insert Mode 
Record Identifying Indicators) in Chapter 7, S 
Specification. 

WSU-0257 CONSTANT TYPE ENTRY 
(POSITION 56) MUST NOT BE M 
IF FIELD NAME ENTRY 
(POSITIONS 7-12) NOT BLANK. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

WSU-0258 CONSTANT TYPE ENTRY 
(POSITION 56) MUST NOT BE F, 
D, OR C IF FIELD NAME ENTRY 
BLANK. 

Severity: Terminal 

Specification Type: D 

WSU-0259 CONSTANT TYPE ENTRY 
(POSITION 56) MUST BE M OR P 
WHEN FIELD NAME ENTRY 
(POSITIONS 7-12) IS BLANK. 

Severity: Terminal 

Specification Type: D 

WSU-0260 EDIT CODE ENTRY (POSITION 25) 
MUST BE BLANK IF FIELD NAME 
ENTRY (POSITIONS 7-12) IS 
BLANK. ASSUME EDIT CODE 
BLANK. 

Severity: Warning 

Specification Type: D 



WSU-0261 INPUT ALLOWED ENTRY 
(POSITION 26) AND OUTPUT 
DATA ENTRY (POSITIONS 23-24) 
MUST NOT BOTH BE N OR 
BLANK IF FIELD NAME ENTRY 
(POSITIONS 7-12) NOT BLANK. 
ASSUME INPUT FIELD. 

Severity: Warning 

Specification Type: D 

WSU-0262 INPUT ALLOWED ENTRY 
(POSITION 26) AND OUTPUT 
DATA ENTRY (POSITIONS 23-24) 
MUST BOTH BE N OR BLANK IF 
FIELD NAME ENTRY (POSITIONS 
7-12) BLANK. ASSUME 
POSITIONS 23-24 AND 26 
BLANK. 

Severity: Warning 

Specification Type: D 

WSU-0263 NON-DISPLAY ENTRY 
(POSITIONS 43-44) CONFLICTS 
WITH OTHER FIELD DISPLAY 
ATTRIBUTES. ASSUME 
NON-DISPLAY BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: A field cannot be nondisplayed and 
blinked, intensified, or reversed at the same time. 

WSU-0264 ALL C SPECIFICATIONS ARE IN 
SUBROUTINES. 

Severity: Terminal 

Specification Type: C 

Explanation: The program requires one or more C 
specifications that are not part of a subroutine. An 
EXSR operation to execute a subrolltine cannot 
have SR in positions 7-8 and must precede all of 
the subroutines in the program. 

WSU-0265 MVR MUST FOLLOW DIV 
WITHOUT HALF ADJUST. 

Severity: Terminal 

Specification Type: C 

Explanation: The MVR operation can only follow a 
DIV operation for which half adjust is not 
specified. 

WSU-0266 RESULT FIELD ENTRY 
(POSITIONS 43-52) MUST NOT 
BE A LITERAL. 

Severity: Terminal 

Specification Type: C 

WSU-0267 SAME INDICATOR CODED IN ALL 
THREE RESULTING INDICATOR 
POSITIONS. 

Severity: Warning 

Specification Type: C 

Explanation: Since the same indicator is in all three 
resulting indicator positions, this indicator turns on 
each time the operation occurs. 

WSU-0268 EXSR OPERATION CANNOT 
APPEAR IN A SUBROUTINE. 

Severity: Terminal 

Specification Type: C 

WSU-0269 NAME IN FACTOR 2 ENTRY 
(POSITIONS 33-42) MUST BE 
MASTER OR TRANSACTION FILE 
NAME. 

Severity: Terminal 

Specification Type: C 

WSU-0270 RESET KEYBOARD ENTRY 
(POSITIONS 23-24) MUST NOT 
BE N IF FORMAT IS INPUT 
CAPABLE OR HAS ASSOCIATED 
PROCESSING. ASSUME 
KEYBOARD RESET IS Y. 

Severity: Warning 

Specification Type: S 

WSU Error Messages 16-27 



WSU-0271 PREPROCESS ENTRY (POSITION 
47) MUST BE N OR BLANK IF 
FORMAT HAS NO ASSOCIATED 
PROCESSING. ASSUME N. 

Severity: Warning 

Specification Type: S 

WSU-0273 MASTER FILE NAME NOT 
REFERENCED BY A GET 
OPERATION. 

Severity: Warning 

Specification Type: M and C 

Explanation: A master file that has been defined for 
use within the program is not referenced by a GET 
operation. 

WSU-0274 TRANSACTION FILE NAME NOT 
REFERENCED BY A PUT 
OPERATION. 

Severity: Warning 

Specification Type: C 

Explanation: The program contains no PUT operation 
to the transaction file. If transaction output is 
desired, a PUT operation to the transaction file 
must be coded. 

WSU-0275 NO FORMAT NAMES DEFINED. 

Severity: Terminal 

Specification Type: S 

Explanation: A WSU program must define at least 
one display. Define a display with S and D 
specifications or S, D, and C specifications. 

WSU-0276 NOT FOUND INDICATOR NOT 
CODED ON C SPECIFICATION OR 
ONT ORM SPECIFICATION FOR 
FILE NAME IN FACTOR 2. 

Severity: Warning 

Specification Type: C, T, or M 

Explanation: A GET Qperation does not contain a 
not-found indicator in positions 54-55 of the C 
specification or in positions 49-50 of the T 
specification or M specifications for the file named 
in factor 2. When a record-not-found condition 
occurs, a message appears at the display station. 
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WSU-0277 NOT FOUND INDICATOR CODED 
ON C SPECIFICATION DOES NOT 
MATCH THAT ONT ORM 
SPECIFICATION FOR FILE NAME 
IN FACTOR 2. 

Severity: Warning 

Specification Type: C, T, or M 

Explanation: The indicator in positions 54-55 for a 
GET operation does not match the indica~or in 
positions 49-50 of the T specification or M 
specifications for the file named in factor 2. When 
a record-not-found condition occurs for this file, 
the not-found indicator on the C specification 
turns on. 

WSU-0278 RECORD IDENTIFYING 
INDICATOR ENTRY (POSITIONS 
54-55) MUST BE BLANK FOR 
PUT OPERATION WITH MASTER 
FILE NAME IN FACTOR 2. 
IGNORE INDICATOR. 

Severity: Warning 

Specification Type: C 

WSU-0279 INVALID RECORD IDENTIFYING 
INDICATOR ENTRY (POSITIONS 
54-55). MUST BE BLANK OR A 
TRANSACTION FILE RECORD 
IDENTIFYING INDICATOR. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: C or I 

Explanation: A PUT operation with the transaction file 
name in factor 2 has an indicator specified in 
positions 54-55, but this indicator is not a record 
identifying indicator in the transaction file. 

WSU-0280 NAME IN FACTOR 2 ENTRY 
(POSITIONS 33-42) MUST BE 
MASTER FILE NAME FOR GET 
OPERATION. 

Severity: Terminal 

Specification Type: C 



WSU-0281 NAME IN FACTOR 2 ENTRY 
(POSITIONS 33-42) MUST BE 
FORMAT NAME FOR PUTS 
OPERATION. 

Severity: Terminal 

Specification Type: C 

Explanation: Factor 2 of the PUTS operation is not 
defined in positions 7-14 of an S specification. 

WSU-0282 INVALID PUJS OPERATION FOR 
PROCESSING LEVEL FORMAT. 

Severity: Terminal 

Specification Type: C 

Explanation: A PUTS operation can reference a 
processing level (IJ, IW, EW, or EJ,) display only 
if: 

• The processing level C specification is the same 
as the processing level of the display and 

• Preprocessing is specified for the display 

WSU-0283 NAME IN FACTOR 2 ENTRY 
(POSITIONS 33-42) MUST BE 
TRANSACTION FILE NAME FOR 
GETNR, GETPR. GETNH, OR 
GETPH OPERATIONS. 

Severity: Terminal 

Specification Type: C 

WSU-0284 NO PRIMARY FORMAT 
SEQUENCE SPECIFIED. 

Severity: Terminal 

Specification Type: S 

Explanation: Refer to Using Columns 41-42 to Specify 
a Sequence of Displays in Chapter 7, S 
Specification. 

WSU-0285 FORMAT NAME ENTRY 
(POSITIONS 7-14) NOT UNIQUE. 

Severity: Terminal 

Specification Type: S 

Explanation: Refer to Format Name in Chapter 7, S 
Specification. 

WSU-0286 FORMAT SEQUENCE STARTED 
BUT NOT ENDED. ASSUME END 
ENTRY (POSITION 42) IS Y. 

Severity: Warning 

Specification Type: S 

Explanation: An S specification with a Y in position 
41 has no corresponding S specification with a Y 
in position 42. A Y is assumed in position 42 of 
the s specification that is indicated by the error. 

WSU-0287 TRANSACTION FILE RETRIEVAL 
INVALID FOR A PROGRAM 
WITHOUT A TRANSACTION FILE. 

Severity: Terminal 

Specification Type: None 

Explanation: A GETNR, GETPR, GETNH, or GETPH 
operation has been coded for a program that does 
not specify a transaction file. 

WSU-0288 FACTOR 1 ENTRY (POSITIONS 
18-27) MUST NOT BE A LITERAL. 

Severity: Terminal 

Specification Type: C 

WSU-0289 FACTOR 2 ENTRY (POSITIONS 
33-42) MUST NOT BE A LITERAL. 

Severity: Terminal 

Specification Type: C 

WSU-0290 RETURN INPUT ENTRY (POSITION 
22) MUST BE N IF FORMAT NOT 
INPUT CAPABLE. ASSUME N. 

Severity: Warning 

Specification Type: S 

WSU-0291 ENTRY REQUIRED ENTRY 
(POSITION 43) IS Y BUT FORMAT 
IS NOT INPUT CAPABLE. 

Severity: Warning 

Specification Type: S 
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WSU-0292 GETPH OR GETNH OPERATION 
SPECIFIED IN OPERATION ENTRY 
(POSITIONS 28-33) BUT 
TRANSACTION FILE DOES NOT 
HAVE HEADER RECORDS. 

Severity: Terminal 

Specification Type: C 

Explanation: GETPH and/or GETNH operation 
specified, but the transaction file has no header 
records (Columns 55-56 of the T specification are 
blank). 

WSU-0293 HIGH INTENSITY, REVERSE 
IMAGE, AND UNDERLINE 
ENTRIES (POSITIONS 39-40, 
45-46, AND 47-48) MUST NOT 
ALL BE V OR THE SAME 
INDICATOR. 

Severity: Terminal 

Specification Type: D 

Explanation: Any two of the three attributes may be 
specified for the same field at the same time. 

WSU-0294 OUTPUT DATA ENTRY 
(POSITIONS 23-24) MUST BE N 
OR BLANK WHEN CONSTANT 
TYPE ENTRY (POSITION 56) IS M, 
D, OR C. ASSUME OUTPUT 

· DATA BLANK. 

Severity: Warning 

Specification Type: D 

WSU-0295 POSITION CURSOR ENTRY 
(POSITIONS 32-33) MUST NOT 
BE Y FOR MORE THAN ONE 
FIELD PER FORMAT. 

Severity: Terminal 

Specification Type: D 
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WSU-0296 THIS FORMAT SPECIFIES DATA 
ON A LINE THAT IS NOT 
CLEARED. 

Severity: Warning 

Specification Type: D 

Explanation: A field has been positioned (via the line 
number entry on a D specification) on a line that 
will not be cleared when the display is shown. If 
the data overlays an attribute byte on the 
uncleared line, the program ends abnormally. 

WSU-0297 FACTOR 2 ENTRY (POSITIONS 
33-42) MUST BE INDEXED 
MASTER FILE NAME FOR PUTN 
OPERATIONS. 

Severity: Terminal 

Specificatirm Type: C 

WSU-0298 RECORD TYPE SPECIFIED ON A 
PUTN OPERATION IS NOT 
DEFINED AS A RECORD TYPE 
FOR THE FILE. 

Severity: Terminal 

Specification Type: C 

Explanation: The indicator coded in positions 54-55 
of a PUTN operation is not a valid record type for 
the file named in factor 2. 

WSU-0320 LISTED INDICATORS DEFINED 
BUT NOT REFERENCED. 

Severity: Warning 

Specification Type: I, T, M, or C 

Explanation: The indicators listed are neither tested 
by WSU nor used to condition processing on an S, 
D, or C specification. In the program, these 
indicators are associated with a not-found 
condition, explicitly set on or set off, associated 
with a record type, or used as resulting indicators. 



WSU-0321 LISTED INDICATORS 
REFERENCED BUT NOT DEFINED. 

Severity: Warning 

Specification Type: I, T, M, or C 

Explanation: The indicators listed are used to 
condition processing on an S, D, or C 
specification, however the indicators are not: 

• Associated with a not-found condition 

• Explicitlv set on or set off 

• Associated with a record type 

• Used as a resulting indicator 

• Set by WSU 

WSU-0324 DERIVED LENGTH FOR MIC 
CONSTANT MUST BE GREATER 
THAN OR EQUAL TO 6. 
ASSUME 0. 

Severity: Terminal 

Specification Type: D 

Explanation: The minimum allowed length of a 
message is 6 characters. 

WSU-0325 LISTED FIELD NAME DEFINED 
BUT NOT REFERENCED. 

Severity: Warning 

Specification Type: I, M, D, or C 

Explanation: The field is defined on an I specification 
for a master file, but this field is not referenced on 
an M, D, or C specification. 

WSU-0326 LISTED FIELD NAME DEFINED ON 
MULTIPLE I OR C SPECIFICATION 
WITH CONFLICTING 
CHARACTERISTICS OR FORMAT. 
ASSUME DEFINITIO~ IN NAME 
TABLES. 

Severity: Warning 

Specification Type: I or C 

WSU-0327 LISTED FIELD NAME 
REFERENCED BUT NOT DEFINED 

Severity: Terminal 

Specification Type: I, M, D, or C 

Explanation: A field name on an M, D, or C 

specification was not defined by an I specification 
or C specification. 

WSU-0328 FACTOR 1 ENTRY (POSITIONS 
18-27) FOR DEBUG OPERATION 
CODE MUST HAVE A FIELD 
LENGTH OF 8 OR FEWER 
POSITIONS. 

Severity: Terminal 

Specification Type: C 

WSU-0350 CHAIN FIELD NAME ENTRY 
(POSITIONS 31-36, 37-42, OR 
43-48) MUST NOT BE A 
PROGRAM LABEL NAME. 

Severity: Terminal 

Specification Type: M 

Explanation: A chain field name in positions 31-48 
cannot be the same as a label in the program. 
Program labels are factor 1 of a TAG, BEGSR, OR 
ENDSR operation and factor 2 of a GOTO or 
EXSR operation. 

WSU-0351 LENGTH FOR CHAIN FIELD NAME 
ENTRY (POSITIONS 31-48) MUST 
BE LESS THAN OR EQUAL TO 6 
FOR DIRECT FILES. 

Severity: Terminal 

Specification Type: M 

WSU-0352 SUM OF LENGTHS FOR CHAIN 
FIELD NAME ENTRIES 
(POSITIONS 31-48) MUST EQUAL 
LENGTH OF KEY FIELD. 

Severity: Terminal 

Specification Type: M or F 

Explanation: The sum of the lengths of chain fields 
specified on the M specification must equal the 
length of the key field specified on the F 
specification. 
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WSU-0353 CHAIN FIELD NAME (POSITIONS 
31-48) MUST BE NUMERIC FOR 
DIRECT FILES OR FILES WITH 
PACKED KEYS. 

Severity: Terminal 

Specification Type: M 

WSU-0354 TOO MANY CHAIN FIELD NAME 
(POSITIONS 31-48). MAXIMUM 
IS 1 FOR DIRECT FILES OR FILES 
WITH PACKED KEYS. 

Severity: Terminal 

Specification Type: M 

WSU-0355 FIELD OVERLAPS A FIELD 
PREVIOUSLY SPECIFIED IN THIS 
FORMAT. 

Severity: Terminal 

Specification Type: D 

Explanation: Refer to Guidelines for Planning a Display 
in Chapter 8, D Specification. 

WSU-0356 TOO MANY FIELDS DEFINED FOR 
A FORMAT. MAXIMUM IS 256. 

Severity: Terminal 

Specification Type: D 

Explanation: Refer to Guidelines for Planning a Display 
in Chapter 8, D Specification. 

WSU-0357 EDIT CODE ENTRY (POSITION 25) 
MUST NOT BE Y FOR SPECIFIED 
FIELD NAME ENTRY (POSITIONS 
7-14). ASSUME EDIT CODE 
ENTRY BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: When a Y edit code is used, the field 
named in positions 7-12 must contain at least 
three digits and must contain no more than six 
digits. Also this field cannot have decimal 
positions. 
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WSU-0358 EDIT CODE ENTRY (POSITION 25) 
MUST BE BLANK FOR 
ALPHANUMERIC OR INPUT 
FIELDS. ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

Explanation: Edit codes are valid only for numeric 
output fields. 

WSU-0359 FIELD NAME ENTRY (POSITIONS 
7-14) MUST NOT BE PROGRAM 
LABEL. 

Severity: Terminal 

Specification Type: D 

Explanation: The field name in positions 7-14 cannot 
be the same as a label in the program. Program 
labels are factor 1 of a TAG, BEGSR, or ENDSR 
operation and factor 2 of a GOTO or EXSR 
operation. 

WSU-0360 FIELD IN A TABLE MUST BE ALL 
NUMERIC OR ALL 
ALPHANUMERIC. 

Severity: Terminal 

Specification Type: C 

WSU-0361 FIELDS OF A COMP OR RANGE 
OPERATION MUST BE ALL 
NUMERIC OR ALL 
ALPHANUMERIC. 

Severity: Terminal 

Specification Type: C 

WSU-0362 DATA TYPE ENTRY (POSITION 27) 
IS S BUT SPECIFIED FIELD NAME 
ENTRY (POSITIONS 7-12) IS 
LONGER THAN 15 CHARACTERS. 

Severity: Terminal 

Specification Type: D 

Explanation: Signed-numeric input fields must be 15 
digits or less. 



WSU-0363 RESULT FIELD ENTRY 
(POSITIONS 43-48) MUST BE 
ALPHANUMERIC. 

Severity: Terminal 

Specification Type: C 

Explanation: *BLANK can. be used in factor 2 of a 
MOVE operation to set only alphameric result 
fields to blanks. 

WSU-0364 PROGRAM LABEL IN FACTOR 2 
ENTRY (POSITIONS 33-42) MUST 
BE DEFINED IN SAME C 
SPECIFICATION GROUP. 

Severity: Terminal 

Specification Type: C 

Explanation: A GOTO operation references a label on 
a TAG operation that is not in the same set of 
P.rocessrng. 

WSU-0365 FACTOR 2 ENTRY (POSITIONS 
33-42) MUST BE TAG OR ENDSR 
PROGRAM LABEL FOR GOTO 
OPERATIONS. 

Severity: Terminal 

Specification Type: C 

Explanation: Factor 2 of a GOTO operation must be 
factor 1 of a TAG or ENDSR operation within the 
same set of processing. 

WSU-0366 FACTOR 2 ENTRY (POSITIONS 
33-42) MUST BE BEGSR 
PROGRAM LABEL FOR EXSR 
OPERATIONS. 

Severity: Terminal 

Specification Type: C 

Explanation: Factor 2 of an EXSA operation must be 
factor 1 of a BEGSA operation. 

WSU-0367 FACTOR 1 ENTRY (POSITIONS 
18-27) MUST BE NUMERIC. 

Severity: Terminal 

Specification Type: C 

Explanation: Arithmetic operations require numeric 
fields in factor 1, factor 2, and the result field. 
Factor 1 is not numeric. 

WSU-0368 FACTOR 2 ENTRY (POSITIONS 
33-42) MUST BE NUMERIC. 

Severity: Terminal 

Specification Type: C 

Explanation: Arithmetic operations require numeric 
fields in factor 1, factor 2, and the result field. 
Factor 2 is not numeric. 

WSU-0369 RESULT FIELD ENTRY 
(POSITIONS 43-48) MUST BE 
NUMERIC. 

Severity: Terminal 

Specification Type: C 

Explanation: Arithmetic operations require numeric 
fields in factor 1, factor 2, and the result field. The 
result field is not numeric. 

WSU-0370 FACTOR 1 ENTRY (POSITIONS 
18-27) MUST NOT BE A 
PROGRAM LABEL. 

Severity: Terminal 

Specification Type: C 

Explanation:' Factor 1 can be a program label for only 
the TAG, BEGSR, and ENDSA operations. 

WSU-0371 FACTOR 2 ENTRY (POSITIONS 
33-42) MUST NOT BE A 
PROGRAM LABEL. 

Severity: Terminal 

Specification Type: C 

Explanation: Factor 2 can be a program label for only 
the GOTO and EXSA operations. 

WSU-0372 RESULT FIELD ENTRY 
(POSITIONS 43-48) MUST NOT 
BE A PROGRAM LABEL. 

Severity: Terminal 

Specification Type: C 

Explanation: The result field cannot be a program 
label. Program labels can only be factor 1 of a 
TAG, BEGSA, or ENDSA operation and factor 2 of 
a GOTO or EXSR operation. 
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WSU-0373 FIELD EXTENDS OFF LAST 
SCREEN LINE. 

Severity: Terminal 

Specification Type: C 

Explanation: A field has overlapped to the bottom line 
of a display. 

WSU-0374 FIRST FIELD IN A TABLE IS A 
PROGRAM LABEL. ASSUME 
NUMERIC FIELDS IN TABLE. 

Severity: Terminal 

Specification Type: C 

WSU-0375 SELF-CHECK ENTRY (POSITION 
30) MUST BE BLANK FOR 
ALPHANUMERIC FIELDS. 
ASSUME BLANK. 

Severity: Warning 

Specification Type: D 

WSU-0376 RESULT FIELD ENTRY 
(POSITIONS 43-51) FOR TIME 
OPERATION CODE MUST BE 
EITHER 6 OR 12 CHARACTERS 
WITH ZERO DECIMAL 
POSITIONS. 

Severity: Terminal 

Specification Type: C 

Explanation: Refer to the description of the TIME 
operation code in Columns 28-32 (Operation) in 
Chapter 9, C Specification. 

WSU-0377 ODD LENGTH CONFLICTS WITH 
DATA TYPE FOR X FOR SCREEN FIELD. 

Severity: Terminal 

Specification Type: D 

Explanation: Data type F or X in column 27 of the D 
specification can be specified only for even-length 
fields. 
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WSU-0395 WORK STATION LOCAL DATA 
AREA FIELDS MUST BE DEFINED 
AS ALL MODE LEVEL OR ALL 
SESSION LEVEL, NOT MIXED. 

Severity: Terminal 

Specification Type: M or I 

WSU-0396 TOTAL SIZE OF FIELDS EXCEEDS 
64 K. 

Severity: Terminal 

Explanation: The total size of all fields referenced in 
the program exceeds 64 K. These fields are listed 
under Workstation Level Data Field Names Used 
in the list printed during program generation. 
Either reduce the size of fields or reduce the 
number of fields used in the program. 

WSU-0397 MINIMUM REGION REQUIRED 
FOR EXECUTION EXCEEDS 64 K. 

Severity: Terminal 

Explanation: The minimum region size required for the 
program exceeds 64 K. Either reduce the size of 
fields or reduce the number of fields used in the 
program. These fields are listed under Workstation 
Level Data Field Names Used in the list printed 
during program generation. 

WSU-0398 MAXIMUM REGION SIZE CAN 
NOT EXCEED 64 K DUE TO 
SYSTEM RESTRICTIONS. 

Severity: Warning 

Specification Type: None 

Explanation: The WSU execution program is capable 
of occupying a region greater than 64 K, but the 
largest region available is 64 K. 



WSU-0399 MINIMUM REGION REQUIRED 
FOR EXECUTION EXCEEDS 
REGION SIZE SPECIFIED. 
GENERATED PROCEDURE 
ASSUMES LARGER VALUE. 

Severity: Warning 

Specification Type: J 

Explanation: The minimum region size that has been 
calculated for execution is greater than the region 
size specified in positions 41 -42 of the J 
specification (or the default region size if positions 
41-42 are blank). WSU places the minimum 
region size into the generated WSU procedure. 
You can use the procedure as is or reduce the size 
of the program so that it fits in this region and 
regenerate the program. 

WSU -0480 (This message is a WSU displayed 
message. Refer to the Displayed 
Messages manual for an explanation of 
it.) 

WSU-0497 UNABLE TO CONTINUE 
EXTENDED DIAGNOSTICS 

Severity: Terminal 

Explanation: Extended diagnostics cannot be 
completed because of terminal errors found in the 
program. Correct these terminal errors and 
regenerate the program. 

WSU-0510 WSU COMMON DATA AREA AND 
DYNAMIC TABLES OUT OF 
SYNC. 

Severity: Terminal 

Explanation: A system error has occurred. Contact 
IBM for programming support. 

WSU-0511 WSU COMMON DATA AREA AND 
WORKFILE OUT OF SYNC. 

Severity: Terminal 

Explanation: A system error has occurred. Contact 
IBM for programming support. 

WSU -0600 and higher 

(These messages are WSU displayed messages. 
Refer to the Displayed Messages manual for 
explanations of them.) 
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Chapter 17. 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 process WSU transaction files and 
non-WSU files (but not immediate access files). A 
WSU transaction file is a direct file that differs from a 
normal file on System/34 in the following ways: 

• A WSU transaction file has control records and data 
records. Control records consist of one job control 
record, one or more work session control records, 
and one or more blank chain end records. One work 
session control record exists for each chain of data 
records entered from the display station. One blank 
chain end record is required for each job and work 
session control record. 

Job Control T 

• All data records and control records in a WSU file 
contain 13 bytes of trailer information at the end ol 
the record. See Appendix B for the information 
contained in the trailers. 

Trailers contain information that WSU uses to logically 
chain records together for each distinct work session. 
WSU allows logical insertion and deletion of records 
within each chain and prevents more than one display 
station at a time from accessing records that are entered 
for a session. 

Work Session Control T Work Session Control T 

Header T 

8 13·byto ,,,;i., 

• 
• 
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Data 

T 

• 
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• 
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The following procedures request functions of the 
Extract/Create utility and Transaction File 
Create/Recover utility. You can use the indicated 
procedure command to request that procedure. 

Procedure 
Procedure Command Utilities Called 

Rebuild REBLD #TXEX 

Extract EXTRACT #TXEX 

wsu WSUTXEX $COPY and #TXEX 
Extract 

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

wsu 
Recover 

WSUTXRV #TXCR 

Each procedure command has a help display that you 
can use to help you enter the command parameters. 

This chapter describes each procedure, its major 
functions, command statement format, command 
parameters, and help display. Examples of using each 
procedure are also provided. 

TYPICAL USES OF.THE WSU PROCEDURES 

You can use the Rebuild, Extract, WSU Extract, WSU 
Create, and WSU Recover procedures to do functions 
that you did in .previous System/34 releases with SSP 
procedures or with the SUBR22 subroutine in RPG II. 
The following examples describe some typical uses of 
these WSU procedures: 

Prepare a WSU Transaction File for use by a 
Non-WSU Program 

You can prepare a WSU transaction file for use by a 
non-WSU program in any of these ways: 

• Use the WSU Extract procedure or RPG subroutine 
SUBR22 to extract records in logical order from the 
WSU transaction file. 

• Use the Extract or the WSU Extract procedure to 
extract only data records from the WSU transaction 
file. 

• Use the WSU Extract procedure to copy the WSU 
transaction file and remove trailers from its records. 

Change File Organization 

The Rebuild procedure can copy and change the 
organization of a file. If the index was put in when the 
WSU transaction file was built, this allows you to 
change a file of data records extracted from a WSU 
transaction file into an indexed or sequential file. 

Remove Blank Records 

The Extract procedure or WSU Extract procedure .::an 
extract and print nonblank records from a WSU 
transaction file. Also, the Extract procedure can select 
and copy a limited number of records from a WSU 
transaction file. These functions are useful for removing 
blank records that WSU requires in its transaction files 
and increasing the number of records in the file that are 
available. 
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Create One Record Chain from Several Record 
Chains 

The WSU Extract procedure and the WSU Create 
procedure can extract one or more record chains, 
recreate a WSU transaction file from them, and assign 
the same display station ID to all of the records in the 
new file. WSU only allows a display station to review 
records for the session that is currently active for the 
display station. Therefore, these procedures are useful 
when you need an efficient way to view multiple chains 
from one display station. 

Note: To temporarily change a transaction file to assign 
the same display station ID to all the records requires 
that the file provide extra space for a new trailer for the 
extracted records. The display station ID is assigned in 
the new trailer. Because of the longer record length, a 
different WSU program is required to review the 
records. The extra space can be removed from the 
records when the changed transaction file is no longer 
needed, which results in a file that can be processed (or 
recreated for processing) by the original WSU program. 

Print Relative Record Numbers 

The WSU Extract procedure can select and print records 
for a work session in logical order. The relative number 
of each record is printed. The WSU menu allows an 
operator to review a record by entering its relative 
record number. Using the Extract procedure to print a 
list of relative record numbers can help the operator 
know what relative numbers to specify on the WSU 
menu. 

Create a WSU File from a Non-WSU File 

The WSU Create procedure can create a WSU 
transaction file from a non-WSU file. This function is 
useful if initial data entry is done using a non-WSU 
program and you want to convert the file to a WSU 
transaction file so that it can be maintained interactively 
by a WSU program. 

Reorder or Exclude Record Chains 

The logical order of the session chains in a WSU file is 
the order in which the work session control records are 
in the file. The WSU Extract and WSU Create 
procedures are useful for putting the session chains in 
another order (for example, by display station 
ID-W1 ,W2, ... ) or for excluding unwanted chains. The 
WSU Extract procedure can extract session chains in a 
specified order (collecting the records into a single file) 
and the WSU Create procedure can recreate a WSU 
transaction file from them. 

Concatenate Multiple Transaction Files 

The WSU Extract procedure can collect records from 
multiple WSU transaction files into a single file and from 
them the WSU Create procedure can recreate one WSU 
Transaction file on the disk. A WSU program can create 
multiple files, for example, if it is run on more than one 
System/34 or if it is run on different days on the same 
System/34. The WSU Extract and WSU Create 
procedures are used to put the data back into one file. 

Reclaim or Remove Partially Inserted Records 

The WSU Recover procedure can reclaim or remove 
partially inserted records from a WSU transaction file. 
Records that were being inserted when the WSU 
program ended abnormally become partially inserted 
because the pointers in their trailers are not correct. 
These records can cause errors when WSU tries to 
reuse them as blank chain records. The WSU Recover 
procedure is useful for reclaiming or removing those 
records before they confuse an operator. 

Remove Partially Inserted and Logically Deleted 
Records 

The WSU Recover procedure or the WSU Extract 
procedure in conjunction with the WSU Create 
procedure can be used to delete partially inserted and 
logically deleted (unchained) records from a WSU 
transaction file. Partially inserted and logically deleted 
records should be removed from a WSU file to improve 
program performance. When there are no partially 
inserted or logically deleted records in a file, WSU can 
access a record that is requested by the relative record 
number if the record has the current work session ID in 
the trailer. Otherwise, WSU must scan the session 
chain for the selected record to ensure that access can 

be allowed. 
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Recover a WSU Transaction File 

The WSU Recover procedure can recover a WSU 
transaction file. A transaction file in need of recovery 
can have the following symptoms: 

• The WSU program that uses it cannot be initialized. 

• A work s-ession cannot be resumed. 

• A new work session cannot begin. 

• Data records cannot be added from a current work 
session. 

• The job or a session ends abnormally when an 
unidentified record is encountered. 

REBUILD PROCEDURE (REBLD) 

Major Functions 

The Rebuild procedure can be used to rebuild a disk file 
(but not an immediate access file). Rebuilding is done 
as records are copied from the input file on disk to an 
output file on disk. Any of the following types of 
rebuilding can be requested: 

• Create a sequential file from an indexed, sequential, 
or direct file. 

• Create a direct file from an indexed, sequential, or 
direct file. 

• Create an indexed file from an indexed, sequential, or 
direct file. 

• Copy records from an indexed input file in key 
sequence. 

• Copy only those records that contain data from the 
input file. 

• Change the amount of disk space (number of records) 
that is allocated for the output file. 
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• Specify a longer record length and extend each 
record with blanks. 

• Specify a shorter record length and truncate each 
record. 

The Rebuild procedure calls the Extract/ Rebuild (#TXEX) 
utility. 

Command Statement Format 

REBLD input file label, output file label, Eiumber of records] 

j!oconi !<moth] • UJ. [k•v pos;t;on] , [k•v longth 

r;: EORG] f'include-not-equa1 character' J 
LR ' (~nclude-not-equal hexadecimal value 



Parameters 

input file label: Specifies the label of the input file. 

output file label: Specifies, the label of the output file. 
This file must not be on disk when the REBLD 
command is entered. The output file is given a 
temporary retention. 

number of records: Specifies the number of records that 
are allocated for the output file. If the number of 
records is not specified, the default used for this 
parameter is either the number of records actually used 
in the input file (if the S/l/D parameter is specified) or 
the number of blocks or records originally allocated for 
the input file (if the S/l/D parameter is nvt specified). 

record length: Specifies the record length for the output 
file. If this record length is longer than the records in 
the input file, records are extended and padded with 
blanks when they are copied to the output file. If this 
record length is shorter than the records in the input file, 
records are truncated to this length when they are 
copied to the output file. 

If the record length is not specified, the default used for 
this parameter is the record length of the input file. 

S/l/D: S specifies that a sequential output file will be 
created from the input file, I specifies that an indexed 
output file will be created from the input file, and D 
specifies that a direct output file will be created from 
the input file. 

If this parameter is omitted, the organization of the input 
file is assumed for the output file. 

key position: Specifies the position of the leftmost byte 
of the key field in each record in the output file. Each 
output record must contain a unique key value at this 
position. The position must not exceed 999. If a key 
position is omitted, the key position in the input file is 
the default value. 

key length: Specifies the length of the key field in each 
record of the output file. The length can be from 1 to 
29, however the rightmost byte of the key field cannot 
extend beyond the end of the output record. If a key 
length is omitted, the length of the key in the input file 
is the default value. 

Note: The position and length parameters are ignored 
under the following conditions: 

• The S/l/D parameter is S, D, or blank. 

• The. position is specified but the length is blank. 

• The length is specified but the position is blank. 

If I is specified for the S/l/D parameter, if the position 
and length are blank, and if the input file is indexed, 
then the key position and key length in the output file 
are the same as the key position and key length in the 
input file. If the input file is not an indexed file, or if the 
rightmost byte of the key field is in the truncated portion 
of shortened records, an error message is displayed. 

REORG: Specifies that the input file records are read 
sequentially by key. This parameter can be used only for 
an indexed input file. 

'include-not-equal character': Specifies one character 
enclosed in apostrophes. Input records that contain this 
character in every position of the record are excluded 
from the output file. 

include-not-equal hexadecimal value: Specifies the 
hexadecimal representation of one character. This value 
must begin with X and must not be enclosed in 
apostrophes. Input records that contain this hexadecimal 
value in every position of the record are excluded from 
the output file. For example, X40 can be used to 
exclude blank records from the output file. 

Note: In a direct file, no records are considered unused. 
If blank records are to be treated as unused, they must 
be excluded using X40. 
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Help Display 

REBLO PROCEDURE OPTIONAL-( OJ 

Rebuilds an .,dsting disk fil•. 

Label Of The Input Fi le •••••• , ••••••••• , •••••• , • • • • • • • • • • • • • • • ... 

Lab.l Of The Output Fi le ••• , •••• , , , •••••••••• , ••••• , ••• , ••• , •. 

Number Of Records To Allocate (1 .. 8000000> •••••• ••••••••••• •••• COJ 

Record· Length tl-4096) •••••••••••••·••••••••••••••••••••••·••• IOJ 

output File Type (S/I/01 •• . •••••••• ••••• ••••••• ••••••••••• •••• (OJ 

Starting Position Of The Key U-999) ••••••••••, •••••••••• ••••• (0) 

Length Of The Key ( 1-291 •··•·•• ••••••• ·•••••••••••••• .,,,, ,,,, IOJ 

To Copy Records In Key Order, Enter REORG •• ••• •••••••••••••••• <OJ 

Char•cter String For Rmcords Toh Omitted ('C'/Xhhl ••·••••••• (OJ 

Examples 

• Increase the length of records in a direct transaction 
file name TRAN from 80 positions to 82 positions. 
Assume that space has been provided in TRAN to 
allow for the longer record length. 

REBLD TRAN,TRANX .. 82,D 

• Transfer records from a file named TRAN to a new 
file named NTRAN and change the file organization 
from direct to sequential. 

REBLD TRAN,NTRAN .. ,S 

• Create an indexed file (TRANl1) from the nonblank 
records in a direct file (TRAND). The key field is a 
sequence number in positions 73-79 in TRAND. The 
key field must contain unique values, but the keys do 
not have to be in ascending sequence. If blank 
records are copied to an indexed file, duplicate key 
errors occur. 

REBLD TRAND,TRANl1,,,l,73,7 .. X40 

• Copy records in key sequence from one indexed file 
(TRANl1), which has a considerable amount of 
unused space, to a new indexed file (TRANl2). 
TRANl2 should be large enough to contain only the 
a~tual number of records in TRAN11. 

REBLD TRANl1,TRANl2,,,l,,,REORG 

• Create a sequential file (TRANS) from an indexed file 
(TRANl2). Records are copied in key sequence and 
the key field at the end of each record (positions 
66-71) is dropped when the record is copied. 

REBLD TRANl2,TRANS,,65,S,,,REORG 
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EXTRACT PROCEDURE (EXTRACT) 

Major Function 

The Extract procedure can be used to extract records 
from a disk file (but not an immediate access file) 
according to user-specified selecti'on criteria. Records 
can be printed, displayed, or placed in a disk file. The 
output file is a sequential file. 

The Extract procedure calls the #TXEX utility. 

Command Statement Format 

OUTPTX - INCLUDE [ J [T] 
EXTRACT ;oput fil• lob•I, ~~6utf;I• lob•I , ~ , [;,MIT ]. 

f'character string' ] r;: :-, L hexadecimal value , Lmaximum number of records..J 

Parameters 

input file label: The label of the disk input file from 
which records are extracted. Records are processed in 
physical order. 

OUTPTX: Extracted records are printed or displayed on 
the system list device. For a direct file or sequential file, 
each extracted record is preceded by the relative record 
number it has in the input file. For an indexed file, each 
extracted record is preceded by the key it has in the 
input file. 

The hexadecimal representation of the characters in the 
records is shown as follows: 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 4 2 3 o~~ ~ 
"-~~~----~~~~ 

The hexadecimal repre· 
sentation of character W 
is E6, for example. 

These hexadecimal values do not have printable 
characters. 

EQ 

NE 

LT 
GE 

GT 
LE 

, ~earch position] , 
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If a display station is the system list device, the records 
are displayed one at a time. The operator can use 
command key 2 to page backward through the set of 
extractable record~. The extract operation is not 
terminated when all the records have been displayed; 
display of the current extractable record is repeated 
when the operator requests backward or forward paging 
and there is no previous or next extractable record. If 
the input file is shared with a program that is adding or 
updating records, the operator using the Extract 
procedure can mo.nitor changes that are made in the set 
of extractable records. 

IGC: Extracted records contain ideographic characters 
that are to be printed or displayed on the current syslist 
device. If your System/34 does not have ideographic 
support, IGC is ignored and OUTPTX is assumed. If the 
current syslist device does not support ideographic 
characters, a message is displayed and you can select 
option 0 to continue processing as though OUTPTX had 
been specified for this parameter. 

Note: If the OUTPTX/output-file-label/IGC parameter 
is blank, extracted records are treated as if OUTPTX had 
been specified. If a printer is the system list device, the 
hexadecimal representation is shown only for unprintable 
characters. The previous example would be printed as 
follows: 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 4 

w 2 3 
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output file label: The label of the disk output file that 
contains the extracted records. This file must not exist 
when the command is entered. 

T /P/J/S: T specifies temporary retention of the output 
file, P specifies permanent retention of the output file, J 
specifies retention of the output file for the duration of 
the job, and S specifies retention of the file for the 
duration of the job step. An entry of S means that 
subsequent job steps will not be able to use the file. 

Note: If a retention is specified and the output file label 
is omitted, the retention is used to allocate the input file, 
which allows a temporary input file to be displayed and 
then scratched. 

INCLUDE: Specifies that those records that meet the 
selection criteria are extracted from the file. 

OMIT: Specifies that those records that meet the 
selection criteria are not extracted from the file. 



EQ, NE, LT, GE, GT, LE: Specifies the type of 
comparison for the selection criteria: 

EQ The character string or hexadecimal value in 
the record equals the specified character string 
or hexadecimal value. 

NE The character string or hexadecimal value in 
the record does not equal the specified 
character string or hexadecimal value. 

LT The character string or hexadecimal value in 
the record is less than the specified character 
string or hexadecimal value. 

GE The character string or hexadecimal value in 
the record is greater than or equal to the 
specified character string or hexadecimal 
value. 

GT The character string or hexadecimal value in 
the record is greater than the specified 
character string or hexadecimal value. 

LE The character string or hexadecimal value in 
the record is less than or equal to the 
specified character string or hexadecimal 
value. 

search position: Specifies the leftmost record position, 
to be compared with either the leftmost character in the 
character string or the leftmost hexadecimal character in 
the hexadecimal value. The maximum position is 4096; 
however, it must not exceed the record length. 

If the search position value is zero or blank, it indicates 
a floating search position. The first comparison is made 
at record position one, the next comparison is made at 
record position two, and so on until the search condition 
is satisfied or until there are no more input record 
positions to test. 

If you specify INCLUDE, NE, 0, X40, all records that do 
not contain all blanks are extracted from the record set. 
Records that contain all blanks are not extracted from 
the file. 

If you specify OMIT, EQ, 0, X40, any records that 
contain blank characters are not extracted from the file. 

'character string': The character string parameter 
consists of one to six characters that are enclosed in 
apostrophes. It is compared with the contents of each 
record at a specified or floating search position. The 
character string cannot have embedded blanks, commas, 
hyphens (-), or single apostrophes. 

hexadecimal value: The hexadecimal value parameter 
consists of the hexadecimal representation of one to 
three characters. It is compared with the contents of 
each record at a specified or floating search position in 
each record, if the search position parameter is zero or 
blank. The hexadecimal value must begin with X and 
must not be enclosed in apostrophes. For example, 
X40, is a valid hexadecimal value. 

Note: If the character string/hexadecimal value 
parameter is omitted and a search position is specified, 
the default used for each record is the contents in the 
search position. The search position is the first and only 
position searched in each record. 

If the character string/hexadecimal value parameter is 
omitted and the search position is zero or blank, a 
floating search is done. The default used for each 
record is the contents of the first record position. 

maximum number of records: Specifies the maximum 
number of records that can be extracted. If this 
parameter is omitted, the number of records used in the 
input file is the maximum number of records. This 
parameter is ignored if the extracted records are 
displayed. 

This parameter must be specified if the retention of the 
input file is specified as S or J. Otherwise, the system 
issues error message SYS-4120. 
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Help Display 

EXTRACT PROCEDURE OPTIONAL-( OJ 

Select;vely. extracts records from • 
disk file on the basis of content. 

Input Fi le Label • • • • • • • • • • • • • • • • • • • • . • • • • • • . • • • • • • • • • • • • • • • • • • .. 

Output File Label, OUTPTX, IGC, or blank •••• , • , ••••••••• , • , ••• 

Retention Type <PIT/J/SJ •••••••••••••••••••••••••.•••••••••••• 

Rec::ord Extraction Hoda CINCLUDE/OMITJ •• , ••• , •••••• , • , ....... , • 

Comparison Typa lEQ/NE/LT/GE/GT/LEl ,, •••• , •••••••• , ••••••· •••• 

Starting Position Of Character String to, 1-40961 ............ . 

Character String I 'cccccc'/Xhhhhhhl ••••••••••••••••••••••••••• 

Ha>dmum Number Of Records ( 1-8000000) • , •••••••• , , ••••••••••••• 

Examples 

IOI 

IOI 

COi 

tDI 

<DI 

(01 

CDJ 

• From a file named TRAN, extract and print those 
records that reference an item named SOAP. The 
records.are printed in physical, sequential order. 

EXTRACT TRAN,,,,,,'SOAP' 

• · From a transaction file named TRAN, print or display 
the hexadecimal representation of records that have a 
W3 display station identifier in positions 69-70. 

EXTRACT TRAN,OUTPTX,,,E0,69,'W3' 

• Select as many as 25 records from a disk file named 
TRAN and place them in a new disk file named 
NTRAN. The selection criteria is that the quantity in 
positions two through four must be greater than 500. 

EXTRACT 
TRAN,NTRAN,T,INCLUDE,GT,2,'500',25 

• Display all records in a file named TRAN that have 
not been logically deleted. A user program has 
placed the character D in the first position of a record 
to denote logical deletion. 

EXTRACT TRAN,,,OMIT,EO, 1,'D' 

• Print all data records in a direct file named DFILE. 
Records that have not been updated since the file 
was allocated are blank and should be excluded. 

EXTRACT DFILE,,,INCLUDE,NE,,X40 

• Display all detail records in a WSU transaction file 
named DFILE. Detail records are indicated by the 
hexadecimal value f6 in the last position, position 71, 
of the trailer. 

EXTRACT DFILE,,,OMIT,NE, 71,XF6 
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WSU EXTRACT PROCEDURE (WSUTXEX) 

Major Functions 

The WSU Extract procedure can be used to extract 
records from a WSU transaction file or a non-WSU file 
(but not an immediate access file). The difference 
between these two types of files is that the WSU file 
has control records, data records, and 13-bytes of trailer 
information in each recor-d. The non-WSU file- may or 
may not have control records and trailers, but the file is 
not usable by a WSU program. 

The WSU Extract procedure can specify that one or all 
work session chains are extracted from a WSU file in 
logical order, that one or all work session chains are 
extracted from a WSU file in physical order, or that all 
data-containing records are extracted. 

Extracted records can be printed, displayed, put in a 
disk file, put in a new diskette file, or added to an 
existing diskette file. 

If extracted records are put in a disk or diskette file, the 
output record length can be shortened to exclude trailer 
information. Also, the number of records allocated for 
the output file can be reduced to allow for exclusion of 
control records. 

The WSU Extract procedure calls the Disk Copy I Display 
Utility ($COPY) and the Extract/Rebuild Utility (#TXEX). 

Notes: 
1. The WSU Extract procedure can be used to do the 

functions provided by SUBRi2, a subroutine of RPG. 
2. If logically deleted (unchained) records exist in the 

file, the chain should be extracted in logical order 
because unchained records cannot be identified and 
cannot otherwise be excluded. 
The transaction file is created as a direct file; after a 
copy it becomes a sequential file. 



Command Statement Format 

• For extracting records from a WSU transaction file or 
a non-WSU file and copying them to a new disk file, 
displaying them, or printing them: 

WSUTXEX input file label, [j,'] , mu , [A1~L l 

~output file label, [number of records] , [record length]. 
OUTPTX 
GC 

• For extracting records from a WSU transaction file or 
a non-WSU file and copying them to a new diskette 
file: 

rR5] (ALL] W5UTXEX input file label, [F1], L~~ _, ~ , 
output file label,[number of records] ,[record length], 

vol-id f .L ] 
l_retention days ' 

51 
52 
S3 
M1.nn 
M2.nn 

• For extracting records from a WSU transaction file or 
a non-WSU file and adding them to an existing 
diskette file: 

WSUTXEX Input me label,[Ftl. [~~] , [~~LJ , 
output file label,[number of records] ,[record length], 

51 
S2 

vol-id.ADD, S3 
M1.nn 
M2.nn 
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Parameters 

input file label: Specifies the label of the input file. 

F 1: Specifies that the input file is a disk file. 

11: Specifies that the input file is a diskette file. This 
file must not be on disk when the WSUTXEX command 
is entered. 

RS: Specifies that header and detail records are copied 
in logical order from a WSU transaction file. Unchained 
records are not copied. 

RC: Specifies that header and detail records are copied 
in physical order from a WSU transaction file or a 
non-WSU file. 

CR: Specifies that all records that contain at least one 
non-blank position are copied in physical order from a 
non-WSU file. 

ALL: Specifies that all header and detail records are 
copied. 

id: Specifies that only those header and detail records 
identified with this session chain identifier are copied. 

output file label: Specifies the label of the disk output 
file that contains the extracted records. This file must 
not exist when the WSUTXEX command is entered. The 
output file is allocated as a sequential file with a 
temporary retention. 
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OUTPTX: Specifies that extracted records are printed or 
displayed on the system list device. Each extracted 
record is preceded by the relative record number it has 
in the input file. The hexadecimal representation of the 
characters in the records is shown as follows: 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 4 2 3 o~~ ~ 
'-----------------' 

The hexadecimal repre-
sentation of character W 
is ES, for example. 

These hexadecimal values do not have printable 
characters. 

If a display station is the system list device, the records 
are displayed one at a time. 

The number of extracted records is shown at the end of 
the listing or the display. 

Note: If the OUTPTX/output-file-label IGC parameter is 
blank, extracted records are treated as if OUTPTX has 
been specified. If a printer is the system list device, the 
hexadecimal representation is shown only for unprintable 
characters. The previous example would be printed as 
follows: 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 4 

w 2 3 

IGC: Extracted records contain ideographic characters 
that are to be printed or displayed on the current system 
list device. If your System/34 does not have 
ideographic support, IGC is ignored and OUTPTX is 
assumed. If the current system list device does not 
support ideographic characters, a message is displayed 
and you can select option 0 to continue processing as 
though OUTPTX had been specified for this parameter. 

number of records: Specifies the number of records that 
are allocated on disk for the output file. If a number of 
records is not specified, the default used for this 
parameter is the number of records actually used in the 
input file. 

The number of records must be specified when 
extracting records from a file whose retention is S or J. 



record length: Specifies the record length for the output 
file. If this length is longer than the records in the input 
file, records are extended and padded with blanks when 
they are copied to the output file. If this length is 
shorter than the records in the input file, records are 
truncated to this length when they are copied to the 
output file. 

If a record length is not specified, the default used for 
this parameter is the record length of the input file. 

For example, to remove trailers from a WSU transaction 
file, the record length specified for the output file should 
be 13 positions shorter than the input file record length. 

vol-id: Specifies the volume ID of the diskette on which 
the output file is copied. If a vol-id is specified, the 
output-file-label parameter is the name of a new or 
existing diskette file to which records are copied from 
an intermediate disk output file. 

retention days: Specifies the length of the retention 
period (0 to 999 days) for the diskette file. If this 
parameter is omitted, the default value is 1 day. The 
record length and type of organization of the 
intermediate output file on disk (sequential) are used for 
the new diskette output file. 

ADD: Specifies that the output-file-label parameter 
names an existing diskette file to which records are 
added. The record length of the diskette file must 
match the record length of the intermediate disk output 
file. 

Sl, S2, or S3: Identifies the diskette slot that contains 
the first diskette to be used for output. If a parameter is 
not specified, S1 is assumed. 

Ml.nn or M2.nn: Identifies the magazine location that 
contains the first diskette to be used for output. M1 
indicates the first magazine. and M2 indicates the 
second magazine. nn is a decimal value from 01 
through 10 that identifies the location of the diskette in 
the magazine. 

Help Display 

WSUTXIEX PROCEDURE OPTIONAL-( 0 I 

E>ctr•cb a logical WSU vi•w of records in • fib. 

Input Fil• L•bel • , ...•.•..• , , , , , •• , .• , , •••••... , .••• , ..•...... 

Input File Unit IFl/IlJ ....................................... (01 

Option IASIRC/CR) , ••••••••••••••••• , ••••••••••••••• , ••••••• , •• IOI 

SeHion IdentUi•r IALVNorkat•tion-idl ••..•••• ,,, •••••••··••• (OJ 

Output File Label, OUTP1X1 IGC1 or b!.nk •.. , • , , , •• , , • , • , ,, . , • , 

Nu.tler Of Records To Allocate 11-8000000) •• , • , , , , , ..•••.•••.• , 

IOI 

IOI 

Record L9ngth ( 1-4096 J , •• , , •• , , ••••••••••••••••••••••• , , • • • • • • C 0 I 

If Extracting Records To Diskette, Ent•,. YolUllle ID , , , • , , . , , ..• IOI 

New Fil• R•t•ntion Days Or ADD ••••.• , ............... , • , • , , .. .. IOI 

Dhk•tt• FH• location 1Sl/S2/Sl/11l.nr\IH2.MI ................ . IOI 

Examples 

• Print all data records in the WSU transaction file 
TRANFOO for session WO, including those records 
that the operator cannot review in the WO chain of 
records. Print records in physical order and show the 
hexadecimal representation of only unprintable 
characters. 

WSUTXEX TRANFOO,F1,RC,WO 

• Print the chain of data records in WSU transaction 
file TRANF01 for session W1. Print records in logical 
order and precede each record with the relative 
record number it has in the input file. Show the 
hexadecimal representation of each character whether 
it is printable or not printable. 

WSUTXEX TRANF01,F1,RS,W1,0UTPTX 

• Extract all data records in the WSU transaction file 
TRAN F02 for session W2 and copy them to a new 
diskette file, TRANFD2. The volume ID of the 
diskette is PRIV97. No more than 30 records are 
extracted. 

WSUTXEX TRANF02,F1,RS,W2,TRANFD2, 
30.,PRIV97 

Note: Control records are not copied to the diskette file, 
however the trailer remains in each data record. 
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• Extract as many as 30 data records in the WSU 
transaction file TRANF02 for session W3, and copy 
them to an old diskette file, TRANFD2. The diskette 
volume ID is PRIV97. 

WSUTXEX TRAN F02, F1, RS, W3, TRAN FD2, 
30,,PRIV97,ADD 

This example and the previous example show how 
you can collect work session chains in any order on a 
diskette. Any chains can be excluded from the 
diskette. These examples could also be modified to 
collect work session chains from two or more WSU 
transaction files or to concatenate a work session 
chain that is in two or more WSU transaction files. 

• Add all nonblank records from a non-WSU direct file, 
STDDIRC, to an old diskette file, TRANFD2. The 
diskette volume ID is PRIV97. 

WSUTXEX STDDIRC,,CR,,TRANFD2,,,PRIV97,ADD 

• Copy records from a WSU transaction file, 
TRAN F018, to a new diskette file, TRAN Fl 18. The 
diskette is in slot S2 and its volume ID is PRIV97. 
The file is retained for 7 days. Records are copied in 
logical order, control records are removed, and 
trailers (in positions 59-71) are removed from the 
data records. 

WSUTXEX TRAN F018,, RS.ALL, 
TRANFl18,,58,PRIV97,7,S2 

WSU CREATE PROCEDURE (WSUTXCR) 

Major Functions 

The WSU Create procedure can be used to create a 
WSU transaction file from a non-WSU file (but not 
from an immediate access file). An output record length 
that allows for the addition of a trailer to each record 
can be specified. A number of records that allows for 
the addition of control records to the output file can be 
specified. A display station ID can be assigned to all of 
the output records. Also, a WSU program that 
processes the newly created file can be specified. 

The WSU Create procedure can be used to recreate a 
WSU transaction file from an existing WSU transaction 
file. This recreation can be done: 

• To remove unrecognized records or to allow another 
WSU program to use a subset of the file. 

• To allow a specified display station to access all the 
chains as a single chain. 

• To allocate additional or fewer records for the file. 

• To recover inserted records that were lost when the 
WSU program ended abnormally. These records can 
be recovered, but they will not be in the originally 
intended chain positions. If the session chain has 
changed since the records were lost, these records 
might not be recoverable. 

For either creating or recreating a WSU transaction file, 
the input file can be on disk or diskette and the output 
file is always a direct, disk file. 

The WSU Create procedure calls the Disk Copy/Display 
. Utility ($COPY), the Extract/Rebuild Utility (#TXEX), and 
the Transaction File Create/Recover Utility (#TXCR). 

You can use the WSUTXRV procedure to recover or 
remove any records that are logically deleted or partially 
inserted into a file. 

Extract/Create Utility and Transaction File Create/Recover Utility 
17-14 WSU Create Procedure (WSUTXCR) 



Command Statement Format 

wsurxcR '"•"' '"' ''""'· [~:] {:H [ A'~L J. 
output file label, [number of records] , [record length] , 

[
library name] 

[program name], #LIBRARY , 

Parameters 

S1 
S2 
S3 
M1.nn 
M2.nn 

input file label: Specifies the label of the input file. 

F 1: Specifies that the input file is on disk. 

11: Specifies that the input file is on diskette. The input 
file must not exist on disk when the WSUTXCR 
command is entered. 

CR: Specifies that a WSU transaction file is to be 
created from records extracted from a non-WSU file. 
All the records that contain at least one non-blank 
position are copied in physical order from the input file 
to the output file. Blank records are added to the file in 
the relative record positions the control records will 
occupy later. 

RC: Specifies that a WSU transaction file is recreated 

from WSU transaction file or a non-WSU file. All 
control, header, and detail records are copied in physical 
order from the input file to the output file. 

RS: Specifies that a WSU transaction file is recreated 
from a WSU transaction file. All header and detail 
records are copied in logical order from the input file to 
the output file. 

ALL: Indicates that the session ID in each input record 
is copied unchanged to the output record. The ID is 
assumed to be in the next-to-last 2 bytes in the input 
record. 

id: Indicates the session ID that is placed in the trailer 
of each output record. 

output file label: Specifies the label of the disk output 
file. This file must not exist when the WSUTXCR 
command is entered. 

number of records: Specifies the number of records that 
are allocated for the output file. If the number of 
records is not specified, the default used for this 
parameter is the number of records actually used in the 
input file. When a WSU transaction file is created from 
a non-WSU file, the output file requires more records 
than the input file to allow storage for a job control 
record, a work session control record for each record 
chain, and a blank record at the logical end of each 
record chain. 

record length: Specifies the record length for the output 
file. If CR (create WSU transaction file) is specified, the 
record length parameter should allow for the 13 byte 
trailer at the end of each record in the output file. If the 
record length parameter is omitted, the default length 
used is the input record length. 
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program name: Specifies the name of a generated WSU 
program that processes the newly created or recreated 
WSU transaction file. Information in this WSU program 
is used to identify header records and detail data 
records in the file and logically chain them together. The 
named WSU program should not contain any set of 
tests for identifying a record type in which the tests 
could be satisfied by a record containing blanks in the 
user data portion of the record. 

WSU can be specified as the program name. This 
would be done if the WSU program for which the 
transaction file is being created is not available (for 
example, it has not yet been compiled) or if blank 
records in the file would· be erroneously identified as 
data records for a defined record type. If WSU is 
specified as the program name, all non-blank detail 
records in the output file are identified as detail data 
records. 

If the program name is omitted, a trailer must be 
present in each input record because the last byte of the 
trailer is used to identify header records and detail 
records. A header record contains hexadecimal F7 in the 
last byte of its trailer. A detail record contains 
hexadecimal F6 in the last byte of its trailer. 

library name: Specifies the name of the library that 
contains the generated WSU program. The library name 
parameter can be specified only if the program name is 
specified. If a library name is omitted when a program 
name is specified, the default library is #LIBRARY. The 
library name is ignored if WSU is specified as the 
program name. 

#LIBRARY: The generated WSU program is in the 
system library, #LIBRARY. 

Sl, S2, or S3: Identifies the diskette slot that contains 
the first diskette to be used for input. If a parameter is 
not specified, S1 is assumed. 

Ml.nn or M2.nn: Identifies the magazine location that 
contains the first diskette to be used for input. M1 
indicates the first magazine and M2 indicates the 
second magazine. nn is a decimal value from 01 
through 10 that identifies the location of the diskette in 
the magazine. 
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Help Display 

WSUTXCA PROCEDURE OPTIONALnf 0 J 

Cre•tH/recl"HtH • transactton file for • WSU progr••· 

Input Filo Lobel ............................................. .. 

Input Filo Unit Cfl/Ill ........................................ IOI 

Option fCRIRCI ••••••••••••••••••••••••••••••••••'•••••••••••••• COJ 

S•Hion ldanttfter lALL/work1t•tlon-tdJ . , , , •. , , , ,, . , . , ... , , .•. , (0) 

Output Filo Lobo! • .. .. .. .. .. .. .. • .. .. • .. .. .. .. .. • .. .. • .. .. • .. .. I 0 I 

Nullber Of Record• To Allocate ll-8000000 I ..... , , . , • , .. , . , , . , , , , (OJ 

Record Length c 1-4096 J •• , ••••••••••••• , ••••• , •••••••••••••••••• 

NI .. Of a.ner•t•d WSU Progr•• • , •• , •.••.• , ••..•..•. , ..••• , •. , • , . 

Pr-ogr•• Libr1ry . , ................... , ..... , , . , .....•.... , . , ... . 

COl 

COi 

10) 

Diakette File LoGation (51/S2/S3/Hl.Mlrt2.m) .................. UI 

Examples 

• Create a WSU transaction file, TRANF02, from a 
non-WSU diskette file, TRANFD2. Extend the output 
record length to allow room for trailers in positions 
59-71. Increase the number of records to 5000 when 
the output file is created. A WSU program named 
WSUFT02 processes the output file. 

WSUTXCR TRANFD2,11,CR,ALL,TRANF02, 
5000,71,WSUFT02 

Because ALL is specified, each input file record is 
assumed to have a session ID in the next-to-last two 
bytes in each record. This ID is preserved when 
records are copied. 

• Create a WSU transaction file, TRANF018, from a 
non-WSU diskette file, TRANFl18. Extend the output 
record length to allow room for trailers in positions 
59-71. Assign all records to session WO, allocate 
1000 records for the output file, and allow WSU 
program WSUFT018 to process the file. 

WSUTXCR TRANFl18,11,CR,WO,TRANF018, 
1000, 71,WSUFT018 



• Recreate a WSU transaction file so that another 
WSU program and a specified display station can use 
it. The WSU file to be recreated is TRANF01. This 
file was previously extracted using the WSUTXEX 
procedure to make the physical and logical order of 
the records in the file the same. The new file name 
is TRANF018, and display station W1 and WSU 
program WSUFT018 in library WSUTEST are able to 
use it. 

WSUTXCR TRANF01 .. RC,W1,TRANF018.,, 
WSU FT018, WSUTEST 

If this example were modified to use a second set of 
appended trailers, a new TRANF01 file could be 
recreated for the original sessions from any updated 
TRAN F018 records. 

• Recreate a WSU transaction file in order to recover 
inserted records that cannot be reclaimed because 
the session was used after the WSU program ended 
abnormally. The file to be recreated is TRAN F018 
and the new WSU file is TRANFR18. 

WSUTXCR TRANF018 .. RC,ALL,TRANFR18 

WSU RECOVER PROCEDURE (WSUTXRV) 

Major Function 

The WSU Recover procedure can be used to recover a 
transaction file that is causing program execution 
problems. Unidentified records are removed from the 
file and blanks are placed in the locations that they 
occupied. (Unidentified records are those records that 
do not match any of the record types that the WSU 
program recognizes.) 

In addition to recovering a file, the WSU Recover 
procedure can be used to reclaim or remove partially 
inserted or logically deleted records. These records can 
be in the file after the WSU program or a WSU session 
ends abnormally during insert mode. 

The WSU Recover procedure calls the Transaction File 
Create/Recover (#TXCR) utility. 

Programming Notes 

The following symptoms can indicate a transaction file 
in need of recovery: 

• The WSU program ends abnormally during its 
initiation. 

• The WSU program ends abnormally when a new 
session begins. 

• A WSU session ends abnormally during its initiation. 

• A WSU session ends abnormally when the WSU 
program tries to add a record to the transaction file. 

• A WSU session ends abnormally when the WSU 
program reads an unidentified record. 

• An operator can review an inserted record from the 
WSU menu but he cannot page to the record. 

• While reviewing his chain of records, an operator 
encounters a record that WSU cannot display. 

Extract/Create Utility and Transaction File Create/Recover Utility 
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Command Statement Format 

WSUTXRV file label, 
RECLAIM 
REMOVE 
RECOVER 

r. rlibrary name10 
, L.:rogram name, #LIBRARY J 

Parameters 

file label: The label of the WSU transaction file that will 
be recovered. 

RECLAIM: Reclaim partially inserted records. Operators 
are able to page to records after the records have been 
reclaimed. 

REMOVE: Remove partially inserted and logically deleted 
records from the transaction file. 

Note: If neither RECLAIM nor REMOVE is specified, any 
partially inserted or logically deleted records remain 
partially inserted or logically deleted in the transaction 
file. 

RECOVER: Restore the control records so no flag 
indicates records have been deleted. (No change is 
made to the data records.) 

program name: The name of a generated WSU program. 
This program is used to determine the record types that 
are valid in the transaction file and to determine which 
record type is the header record type. Records that do 
not match a valid record type are removed from the 
transaction file. If the program name is omitted but the 
library name parameter is specified, the program name 
is prompted for by the system. 

library name: The name of the library that contains the 
generated WSU program. If the library name is omitted 
when the program name is specified, #LIBRARY is the 
default library. 

#LIBRARY: The generated WSU program is in the 
system library, #LIBRARY. 

Extract/Create Utility and Transaction File Create/Recover Utility 
17-18 Command Statement Format 

Help Display 

WSUTXRV PROCEDURE 

Recovers a transaction file that is 
c;iusing program execuHon problems. 

Label Of The Tr;insaction File ..••••..••..••••.•.•••..•••• , •.•.. 

To Process Partially Inserted Records, 

OPTIONAL-( 0} 

Enter RECLAIM Or REHOVE ••••• , , • , ••••••••••••••••••• , •• , , , • , • • ( O) 

Name Of The Generated Pr-ogram , .•• , •• , •••.•••• , , .•• , •.•• , •••• , • • ' IOI 

Progriilm Library Name ••• , • , . , ••• , , ••• , ••••••••• , • , •.••••. , •••••• 101 

Examples 

• Reclaim all partially inserted records in a transaction 
file named TRANF02. 

WSUTXRV TRANF02,RECLAIM 

• Delete records from a transaction file named 
TRANF03 that do not match the record types 
described in a WSU program named PGM03. The 
WSU program is in a user library named LI 803. 

WSUTXRV TRANF03,,PGM03,LIB03 

• Recover a transaction file named TRANF04 and 
remove partially inserted and logically deleted records 
from it. 

WSUTXRV TRANF04,REMOVE 



Appendix A. Summary of Specification Entries 

File Description Specification 

Columns Name Entry Explanation 

1-2 Page Page number Numbers each coding form. 

3-5 Line Line number Numbers a specification line. 

6 Form type F Identifies this as a file description specification. 

7 * Identifies this line as a comment line. 

7-14 File name File name Required entry that names a transaction file or master file. 

15 File type Input file. 

u Update file. 

Other WSU ignores these entries, issues a terminal error message, and 
does not produce an execution program. 

16-23 WSU ignores these columns. 

24-27 Record length 1 ton Length (in bytes) of records in the file. For a transaction file, 
this entry includes 13 bytes for the trailer. This entry can be 
from 1 to 4096 bytes long for a master file and can be from 14 
to 4096 bytes long for a transaction file. 

Blank WSU assumes 256. 

28 WSU ignores this column. 

29-30 Length of key field 1 ton Length (in bytes) of record keys. The maximum length, n, is 8 
for packed keys and 29 for all other keys. 

Blank Columns 29-30 must be blank for a direct file. 

Other WSU assumes 3, issues a terminal error message, and does not 
generate a program. 

31 Record address type p Indexed file with packed decimal keys. 

A Indexed file with alphameric record keys. 

Other WSU assumes A. 

32 Type of file Indexed file organization. 
organization Other Assume a direct file organization. 

33-34 WSU ignores these columns. 

Summary of Specification Entries A-1 



File Description Specification (continued) 

Columns Name 

35-38 Key field starting 
location 

Entry 

1 ton 

Other 

Explanation 

Starting position of the key in each record of an indexed master 
file. This entry must be right-adjusted and must be less than or 
equal to record length. The key's starting location plus the key's 
length minus one cannot exceed the record length. 

WSU assumes 1, issues a terminal error, and does not generate 
a program. 

Note: This entry must be blank for a direct file. 

39-80 WSU ignores entries in these columns. 

A-2 Summary of Specification Entries 



Input Specification 

Columns Name Entry 

1-2 Page Page number 

3-5 Line Line number 

6 Form type 

7 * 

7-14 File name File name 

14-16 OR/AND AND or OR 

Other 

17-18 

19-20 Record identifying 01-89 
indicator 

21-41 Record identification 
codes 

21-24, Position 1 ton 
28-31, or 
35-39 

Blank 

25, 32, Not (N) N 
or 39 

Blank 

Other 

Explanation 

Numbers each coding form. 

Numbers a specification line. 

Identifies this as an input specification. 

Identifies this line as a comment line. 

Specifies a name for a transaction file, master file, group of 
session-level fields, or local data area. The file name can be 
from one to eight characters long, must be left-adjusted, and 
must begin with an alphabetic character. 

Enter AND in columns 14-16 on the next line of the input 
specifications sheet if you need more than three record 
identification codes to identify the record. Enter OR in columns 
14-15 if either one of the codes can be present to identify the 
record. You can code a maximum of 20 AND or OR lines in any 
combination to describe the record identifying code. 

WSU ignores entries oter than AND or OR. 

WSU ignores these columns. 

Assigns an indicator to a record type. 

Note: Columns 21-41 are divided into three fields that are 
described separately: (1) columns 21-27, (2) columns 28-34, 
and (3) columns 35-41. An AND relationship exists between 
these three fields. Each of these fields has four subentries: 
Position, Not, C/Z/D, and Character. 

Location in the record of the record identification character. The 
maximum enterable position, n, is the length of the records for a 
master file and the length of the records minus 13 for a 
transaction file. 

Record identification code not specified. 

The specified position in the record does not contain the 
character in column 27, 34, or 41. 

The specified position in the record does contain the character 
in column 27, 34, or 41. 

Assume N. 

Summary of Specification Entries A-3 



Input Specification (continued) 

Columns Name 

26, 33, 
or 40 

27, 34, 
or 41 

42 

43 

44-47 
and 
48-51 

52 

53-58 

59-80 

C/Z/D 

Character 

P/B/L/R 

Field location 

Decimal positions 

Field name 

A-4 Summary of Specification Entries 

Entry 

c 

z 

D 

Other 

p 

B 

L/R 

Blank 

Other 

1 ton 

0-9 

Blank 

Other 

Field name 

Explanation 

Entire character in column 27, 34, or 41 is the record 
identification character. 

Zone portion of character in column 27, 34, or 41 is the record 
identification character. 

Digit portion of character in column 27, 34, or 41 is the record 
identification character. 

Assume C. 

Any alphabetic character, special character, or digit used as the 
record identification character. 

WSU ignores this column. 

Packed decimal numeric field. 

Binary field. 

Issue a warning message and do no further checking of the 
specification entries. 

Zoned decimal numeric field, or alphameric field. 

Issue a terminal error message and assume blank. 

Two right-adjusted numbers that identify the beginning of a 
field (From in columns 44-47) a.nd the end of a field (To in 
columns 48-51) in the input record. These entries are identical 
for a 1-position field. The maximum entry, n, is the length of 
the record. For the transaction file, fields can neither begin nor 
end in the last 13 bytes of the record. 

Number of decimal positions to the right of the decimal point in 
the numeric field named in columns 53-58. This column must 
contain an entry for numeric fields. 

Field named in columns 53-58 is an alphameric field. 

Assume 0. 

Field name for each field defined in columns 44-52. Field 
names r:nust be 1 to 6 characters long and must be left 
adjusted. 

WSU ignores these columns. 



J Specification 

Columns Name 

1-5 Sequence number 

6 

7 

7-14 

15-22 

23-30 

31-38 

39-40 

41-42 

43 

44 

45-80 

Form type 

Execution program 
name 

Format member 
name 

Message member 
name 

Library name 

Maximum number of 
work stations 

Region size 

Date/Edit 

Ideographic mode 

Entry 

Line number 

J 

* 

Program name 
and procedure 
name 

Format member 
name 

Message 
member name 

Library name 

1 ton 

Other 

8 to 32 

Other 

Mor blank 

D 
y 

y 

N 

Other 

Blank 

Explanation 

Numbers a specification line. 

Identifies this as a J specification. 

Identifies this line as a comment line. 

This required entry specifies the name of the execution program 
and WSU generated procedure. 

This required entry specifies the name of the load member in 
which display screen formats are stored. The format member 
name must not be the same as the message member name. 
Also, the format member name must not be the same as the 
WSU source program name when the format member and the 
source program are in the same library. 

Name of your message member (if any) used by your program. 
The message member name must not be the same as the 
format member name. 

Name of the library that will contain output from WSU program 
generation. If you specify your own message member, it must 
be in this library. 

Maximum number of work stations that can concurrently use the 
WSU program. 

Assume 01. 

Amount of main storage (in 2 K-byte increments) in which the 
WSU program runs. The region size should be an even number 
(right-adjusted) from 8 to 32. 

Assume the minimum region size in which the program can 
execute. 

Format of edited program date is month/day/year. 

Format of edited program date is day/month/year. 

Format of edited program date is year/month/day. 
This entry also affects how WSU edits a numeric output field 
when a J edit code is in column 25 of the D specification. 

This WSU program can be run only from a display station that 
is in ideographic mode. 

This WSU program cannot be run from a display station that is 
in ideographic mode. 

Assume N. 

These columns are reserved. WSU ignores entries in them. 
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T Specification 

Columns Name 
1-5 Sequence number 

6 

7 

7-14 

15-22 

23-30 

31-48 

49-50 

51-54 

55-56 

57-60 

Form type 

File name 

Library name 

Member name 

Not-found indicator 

Header record 
identifying indicator 

Number of records 

61-62 · Error indicator 

63 

64 

65-80 

A-6 Summary of Specification Entries 

Entry 

Line number 

T 

* 

File name 

Explanation 
Numbers a specification line. 

Identifies this as a T specification. 

Identifies this as a comment line. 

This entry is required and specifies the name of the transaction 
file. This name· matches the name in columns 7-14 of the F and 
I specifications for the transaction file. The transaction file name 
cannot match a master file name in this program. 

Library name Name of the library that contains the F and I specifications for 
the transaction file. 

Member name Name of the source member that contains the F and I 
specifications for the transaction file. 

01-89 

01-89 

Blank 

1-9999 

Blank 

01-89 

Blank 

Other 

Not allowed on a T specification. 

Indicator that turns on when WSU cannot determine the record 
type of the record read from the transaction file or when WSU 
tries to read beyond the logical end of a chain of records in the 
transaction file. 

Not allowed on a T specification. 

Record identifying indicator coded on the I specification for the 
header record in the transaction file. 

Assume no grouping by header record and detail records. 

Number of records that operators can enter in the transaction 
file. 

Allocate storage for 1000 records for the transaction file. 

Indicator that turns on when an input/ output error occurs for a 
transaction file operation (GETNH, GETNR, GETPH, GETPR, or 
PUT) or when a record-not-found condition occurs for the 
transaction file and an indicator has not been coded in columns 
49-50 (not-found indicator) of the T specificaion. 

No error indicator is specified for the transaction file. 

WSU issues a warning message during program generation and 
assumes blank. 

Not allowed on a T specification. 

Not allowe.d on a T specification. 

These columns are reserved. 



M Specification 

Columns Name Entry Explanation 
1-5 Sequence number Line number Numbers specifications lines. 

6 Form type M Identifies this as an M specification. 

7 * Identifies this as a comment line. 

7-14 File name File name Name of a master file, group of session-level fields, or local 
data area. 

15-22 Library name Library name Name of the library that contains the source member named in 
columns 23-30. 

23-30 Member name Member name Name of the source member that contains the F and I 
specifications for the master file, the I specifications for the 
group of session-level fields, or the I specifications for the local 
data area. 

31-36, Chain field names One, two, or Fields that WSU combines (in the order you code them) to form 
37-42, three field the key field in the master file. This field is used to access 
43-48 names records (via GET and PUT operations) in a master file. 

49-50 Not-found indicator 01-89 Indicator that turns on when WSU cannot determine the type of 
the record read from the master file or when there is no record 
that has the specified key. 

51-54 Master track index Number of Main storage used to maintain a master track index in main 
bytes storage. This entry is valid only for an indexed file. 

55-60 Not allowed on M specifications. 

61-62 Error indicator 01-89 Indicator that turns on when an input/ output error occurs during 
a file operation (GET, PUT, or PUTN) for a master file or when a 
record-not-found condition occurs for the master file and an 
indicator has not been coded in columns 49-50 of the M 
specification. 

Blank No error indicator is specified for the master file. 

Other WSU issues a warning message during program generation and 
assumes blank. 

63 Type u Indicates use of the local data area. 

F Indicates use of a group of fields. 

Blank Indicates use of a master file. 

Other WSU issues a terminal-error message and does not generate a 
program because of the error. 

Summary of Specification Entries A-7 



M Specification (continued) 

Columns Name 

64 Level 

65-80 

A-8 Summary of Specification Entries 

Entry 

s 

Blank 

Other 

Explanation 

If column 63 is U, indicates session-level local-data-area fields. 

If column 63 is F, indicates a group of session-level fields. 

If column 63 is blank, WSU issues a terminal-error message 
and does not generate a program because of the error. 

If column 63 is U, indicates mode-level local-data-area fields. 

If column 63 is F, WSU issues a terminal-error message and 
does not generate a program because of the error. 

If column 63 is blank, indicates that the master file fields are 
mode level. 

WSU issues a terminal-error message and does not generate a 
program because of the error. 

Not allowed on M specification. 



S Specification 

Columns Name Entry Explanation 
1-5 Sequence number Line number Numbers a specification line. 

6 Form type s Identifies this as an S specification. 

7 * Identifies this line as a comment line. 

7-14 Format name Display screen This entry is required and specifies the name of the display 
format name scr~en format that WSU creates from these S and D 

specifications. 

15-16 Format ID IJ, IW, EW, EJ Indicates the processing level for which the display automatically 
appears. 

Format ID Two alphameric characters (other than IJ, IW, EW, ES or EJ) 
that operators can enter to select this display from the WSU 
menu. 

Blank Operators cannot select this display by entering a format ID on 
the WSU menu. 

17-18 Start line number 1 ton Number of the line at which the display begins. 

v Variable starting line number. 

Other Assume 1. 

19-20 Number of lines 0 ton Number of lines to clear, including and following the starting 
to clear line. 

21 Lowercase y While operators press Shift, all alphabetic characters are entered 
in uppercase. Without Shift, all alphabetic characters are 
entered in lowercase. 

N All alphabetic characters are entered in uppercase. 

Other Assume N. 

22 Return input y Input fields on this display transmit to the execution program, 
even if the operator enters no data. 

N Input fields do not transmit to the execution program unless the 
operator enters data in one or more of the fields. Then all input 
fields transmit to the program. 

Other Assume N. 

23-24 Reset keyboard y Allow processing for this display. 

N Do not allow processing for this display. 

Other Assume Y. 

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. 

Summary of Specification Entries A-9 



S Specification (continued) 

Columns Name Entry Explanation 
27 Enable function keys y Enable the function keys specified in columns 64-79 

N Disable the function keys specified in columns 64-79. 

R Use the function key mask that the previous display used. 

Blank Enable the Roll Up and Roll Down keys. 
Other Issue a warning message and assume blank. 

28 Enable command keys y Enable the command keys specified in columns 64-79. 

N Disable the command keys specified in columns 64-79. 

R Use the command key mask that the previous display used. 
Blank Enable all command keys. 

Other Issue a warning message and assume blank. 

29-30 Blink cursor y The cursor blinks when this display appears. 

N The cursor does not blink. 

01-89 The cursor blinks only if the specified indicator is on. 

Other Assume N. 

31-32 Erase input fields Blank Columns 31-32 should be blank. WSU ignores these columns. 

33-34 Override fields Blank Columns 33-34 should be blank. WSU ignores these columns. 

35-36 Suppress input Blank Columns 35-36 should be blank. WSU ignores these columns. 

37-40 Reserved Blank Columns 37-40 should be blank. WSU ignores these columns. 

41* Start y This display is the first in a primary sequence or secondary 
sequence of displays. 

N This display is not the first in a primary sequence or secondary 
sequence of displays. 

Other Assume Y if this dispaly is the first display (other than IJ or IW). 
Assume N if this display is not the first display (other than IW). 

42* End y This display is the last in a primary sequence or secondary 
sequence of displays. 

N This display is not the last in a primary sequence of secondary 
sequence of displays. 

Other Assume N. 

43* Entry required y This display has at least one input field. The operators cannot 
bypass this display. 

N Operators can bypass.this display. 

Other Assume N. 

44* Repeat y Repeat this display. 

N Do not repeat this display. 

Other Assume N. 

*Applies to enter mode sequence only. 

A-10 Summary of Specification Entries 



S Specification (continued) 

Columns Name Entry Explanation 
45 Reserved Blank Column 45 should be blank. WSU ignores this column. 

46 Priority 0, 1, 2, or 3 Relative expected frequence of this display, where 3 indicates 
most frequently used and 0 indicates least frequently used. 

Other Assume 0. 

47 Pre process y Begin by executing the C specifications for this display rather 
than showing the display. 

N Do not preprocess this display. 
Other Assume N. 

48-53 Review mode record One, two, or Type of transaction file records that the operators can review 
identifying indicators three indicators with this display. 

(01-89) 

Blank This display cannot be selected by operators to review records. 

54-59 Insert mode record One, two, or Types of transaction file records after which operators can insert 
identifying indicators three indicators records with this display. 

(01-89) 

Blank This display cannot be selected by operators to insert records. 

60-63 Reserved Blank Columns 60-63 should be blank. WSU ignores these columns. 

64-79 Key mask Mask Identifies the command keys and function keys that are enabled 
or disabled when this display appears. 

80 Reserved Blank Column 80 should be. blank. WSU ignores this column. 

Summary of Specification Entries A-11 



D Specification 

Columns Name 
1-5 Sequence number 

6 Form type 

7 

7-12 Field name 

13-14 Reserved 

15-18 Field length 

19-20 Line number 

21-22 Horizontal position 

23-24 Output data 

25 Edit code 

26 Input allowed 

A-12 Summary of Specification Entries 

Entry 

Line number 

D 

* 

Field name 

Blank 

Blank 

Blank 

1 to n 

1-80 

y 

N 

01-89 

Other 

J 

y 

z 
Other 

y 

N 

Other 

Explanation 

Numbers a specification line. 

Identifies this as a D specification. 

Identifies this line as a comment line. 

Name of an input fieldJ output field, or output/input field. 

This D specification line defines only constant data. 

Columns 13 and 14 must be blank. 

Columns 15-18 must be blank. 

Relative line number on which data appears. The actual line 
number is Start Line Number (columns 17-18 on the S 
specification) plus this line number, minus one. 

Position of the data within a line. Columns 19-22 cannot be 
0101. If this D specification line names a field and a prompt, 
this entry specifies the beginning position of the prompt. 

Display data from field named in columns 7-12. 

Do not display data from the field named in columns 7-12. 

Display data from the field named in columns 7-12 only if the 
specified indicator is on. 

Assume N. 

Insert commas, decimal points, and a minus sign (for a negative 
field) in the numeric output field .. 

Omit leading zeros and insert slashes (/) for each pair of digits 
in the numeric output field. 

Suppress leading zeros from the numeric output field. 

Do not edit. 

The field named in columns 7-12 is an input field. 

This D specification lines does not describe an input field. 
Columns 27-38 must be blank. 

Assume N. 



D Specification (continued) 

Columns Name Entry Explanation 

27 Data type A Operators can enter only alphabetic data in the input field. 

B Operators can enter only alphameric data in the input field. 

E Operators can enter alphanumeric (A/N) and Katakana 
characters or ideographic characters, but not both. The field is 
initially filled with zeros. 

F Operators can enter alphanumeric (A/ N) and Katakana 
characters or ideographic characters, but not both. The field is 
ini~ially filled with ideographic nulls (shift out, followed by zeros, 
followed by shift in). 

K Operators can enter Katakana characters in the input field. 

N Operators can enter only numeric data, commas, a period, a plus 
sign, and a minus sign in the input field. 

5 Operators can enter positive or negative decimal numbers in the 
input field. WSU places the sign in the zone portion of the last 
position in the field. 

x Operators can enter only ideographic data in the field. 

Other Assume B for an alphameric field; assume 5 for a numeric field. 

28 Mandatory fill y Operators must key all or key none of the input field. 

N Operators can key all, none, or part of the input field. 

Other Assume N. 

29 Mandatory entry y Operators must enter at least one character or blank in the input 
field. 

N Operators can bypass the input field. 

Other Assume N. 

30 Self check T The input field is a modulus 10 self-check field. 

E The input field is a modulus 11 self-check field. 

Other The input field is not a self-check field. 

31 Adjust/fill z Right adjust and zero fill. 

B Right adjust and blank fill. 

Other Adjust/fill is not done for the field. 

32-33 Position cursor y Cursor is at the beginning of the input field when this display 
appears. 

N Cursor is not at the beginning of the input field. 

01-89 Cursor is at the beginning of the input field only if the specified 
indicator is on. 

Other Assume N. 

34 Reserved Blank Column 34 should be blank. WSU ignores any entry in this 
column. 

Summary of Specification Entries A-13 



D Specification (continued) 

Columns Name Entry Explanation 

35 Controlled field exit y Operators must advance the cursor to the next field with a field 
exit key (Enter, Field Adv, Field Exit, Field+, Field-, Field 
Backspace, Home, or Erase Input). 

N Cursor automatically skips to the next unprotected field when 
operators fill the last position of the field, unless adjust/fill is 
specified for the field. 

Other Assume Y if adjust/fill is specified for the field. Assume N if 
adjust/fill is not specified for the field. 

36 Auto record advance y All input fields on this display automatically enter when: 

• Operators enter the last character of the input field, or 
• The cursor is in the input field and operators press Field Exit, 

Field+, or Field-. 

N Automatic record advance does not occur for this field. 

Other Assume N. 

37-38 Protect field y The cursor skips the field. Operators cannot enter data in a 
protected field. 

N The cursor does not skip the field. This field allows operator 
input. 

01-89 The cursor skips the field only if the specified indicator is on. 

Other Assume N for an input field; assume Y for an output-only field. 

39-40 High intensity y Intensify the data. 

N Do not intensify the data. 

01-89 Intensify the data only if the specified indicator is on. 

Other Assume N. 

41-42 Blink field y Blink the field. 

N Do not blink the field. 

01-89 Blink the field only if the specified indicator is on. 

Other Assume N. 

43-44 Nondisplay y Do not display the data. 

N Display the data. 

01-89 If the specified indicator is on, do not display the data. 

Other Assume N. 

45-46 Reverse image y Reverse the data image (dark characters on a light green 
background). 

N Do not reverse the data image (characters are light green on a 
dark background). 

01-89 Reverse the data image only if the specified indicator is on. 

Other Assume N. 

47-48 Underline y Underline the data. 

N Do not underline the data. 

01-89 Underline the data only if the specified indicator is on. 

Other Assume N. 
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D Specification (continued) 

Columns Name Entry Explanation 
49 Column separator y Separate (precede) each position of the data with a vertical line 

(I). 

N Do not use column separators. 

Other Assume N. 

50-55 Reserved Blank Columns 50-55 should be blank. 

56 and Constant type (in c Columns 57-79 specify a constant initial value for the input field 
57-79 column 56) named in columns 7-12. 

D Columns 57-79 specify a constant initial value for the input field 
named in columns 7-12, and the field's name is used as the 
prompt for the field. 

p Columns 57-79 specify a prompt that appears in the position 
specified in columns 19-22. 

F The field name in columns 7-12 becomes the prompt for the 
field. 

M Columns 57-60 specify a four-digit MIC that references a 
prompt in your message member. 

Blank Assume no constant data. 

80 Continuation Non-blank Allows continuation of constant data to columns 7-79 of the 
character following line. Column 56 must contain C, P, or D. 

Summary of Specification Entries A-15 



C Specification 

Colu.mns Name 
1-5 Sequence number 

6 Form type 

7 

7-8 Processing level 

9-17 Indicators 

18-27 Factor 1 

28-32 Operation 

33-42 Factor 2 

A-16 Summary of Specification Entries 

Entry Explanation 
Line number Numbers a specification line. 

c 

* 

IJ 
IW 

ES 

EW 

EJ 

Blank 

SR 

AN.OR 

Identifies this as a C specification. 

Identifies this line as a comment line. 

Operation occurs only during job-initiation processing level. 

Operation occurs only during work-session-initiation processing 
level. 
Operation occurs only during end-of-sequence-set processing 
level. 
Operation occurs only during end-of-work-session processing 
level. 
Operation occurs only during end-of-job-session processing 
level. 
Operation for the display defined by the S and D specifications 
that precede these C specifications, or operation in a subroutine. 

Operation is in a subroutine. 
lndcators specified on this line are in either an AND relationship 
or in an OR relationship with indicators on the preceding line. A 
maximum of seven AN, OR, or mixed AN or OR lines are 
allowed to condition an operation. 

Indicators Columns 9-17 are used to assign indicators that specify 
(blank, AE, conditions for doing an operation. From one to three indicators 
CG, DL. EJ, can be coded on one line in columns 10-11, 13-14, and 16-17. 
ES, EW, IJ, IN, If an indicator must be off before the operation is done, code an 
IW, JA-JN, N before the indicator in column 9, 12, or 15. By coding an AN 
JP-JY, or OR entry in columns 7-8, more than three indicators can be 
KG-KL, used to condition a single operation. Refer to Chapter 11, 
KO-KY, RC, Indicators for an explanation of the indicators. 
RP, RS, RV, 
SA-SN, 
SP-SY, 
U1-U8, 01-89) 

Operation 
code 

Figure 9-3 in Chapter 9 summarizes the entries that are allowed 
in factor 1. 

Figure 9-5 in Chapter 9 summarizes the operation codes. 

Figure 9-3 in Chapter 9 summarizes the entries that are allowed 
in factor 2. 



C Specification (continued) 

Columns Name 
33-53 

43-48 Result field 

43-52 

49-51 Result field length 

52 Decimal Positions 

53 Half adjust 

j 
I 

Entry Explanation 
Message text For a MSG or IMSG operation, you can code message text 

enclosed in apostrophes. You can continue message text to 
columns 7-52 of the next line if you code a nonblank character 
i~ column 53. 

Table of 
values 

Field name 

Literal 

1 to n 

, 
Blank 

Other 

0-9 

Blank 

Other 

Blank 

H 

Other 

For a COMP operation, you can code a table of values (field 
names or literals). Separate table elements with a semicolon. 

Note: You can continue a table to columns 7-52 of the next line 
if you code a nonblank character in column 53. 

Name of the field that will contain the results of the operation 
coded in columns 28-32. 

For a RANGE operation, numeric literal (up to 10 digits), an 
alphameric literal (up to eight characters), or the name of a field 
upon which the operation is done. 

Result field length. Maximum length of a numeric result field is 
15 digits; maximum length of an alphameric result field is 256 
characters. The entry must be right adjusted. 

Field is defined elsewhere in this program or on the I 
specifications in this program's data dictionary. 

Assume blank. 

Number of positions to the right of the decimal in a numeric 
result field. 

Alphameric result field or numeric result field defined by an I 
specification or C specification elsewhere in the program. 

Assume zero if the field length in columns 49-51 is not blank; 
assume blank if the field length is blank. 

Do not half adjust (round) the contents of the result field. 

Half adjust (round) the contents of the result field. Half adjust is 
allowed with all arithmetic operations except MVR. 

Note: You can code a nonblank character in column 53 to 
continue message text of an MSG or IMSG operation or a table 
of a COMP operation to columns 7-52 of the following C 
specification. 

Assume H. 
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C Specification (continued) 

Columns Name 
54-59 Resulting indicator 

60-80 Comments 

A-18 Summary of Specification Entries 

Entry 
AE, EJ, 
ES, EW, 
JA-JN, 
JP-JY, 
KG-KL, 
KO-KY 
RC, RS, 
SA-SN 
SP-SY, 
U1-U8, 
01-89 

Explanation 
Columns 54-59 are used: 

• To indicate the results of an arithmetic operation or the 

results of a GET, COMP or RANGE operation. 
• To specify which indicator to set on or to set off for MSG, 

IMSG, SETON, or SETOF. 

• To indicate the results of an arithmetic operation or the 
results of a GET, COMP, or RANGE operation. 

• To specify which indicators to set on or set off for MSG, 
IMSG, SETON, or SETOF. 

• To specify a record identifying indicator for a PUT operation. 

Refer to Figure 9-18 in Chapter 9 for further information. 

Information that helps document the WSU program. 



Figure 8-1 shows the contents of the 13-byte trailers in 
the transaction file's job control, work session control, 
and data records. All pointers in the transaction file are 
2-byte, binary relative record numbers (relative to zero). 
If the transaction file is read in an RPG II program 
without using the RPG II subroutine, SUBR22, add one 
to each pointer to obtain an actual relative record 
number. · 

Appendix B. Contents of Trailers 

Contents of Trailers B-1 



( User 

) Portion 

Job Control 
Record 

Work Session 
Control Record 

Data Record 

13-Byte Trailer 

Field 1 Field 2 Field 3 Field 4 Field 5 Field 6 Field 7 
(2 bytes) (2 bytes) (2 bytes) (2 bytes) (2 bytes) (2 bytes) ( 1 byte) 

User Portion: Not used (X'40's) 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Field 6: 

Field 7: 

Largest relative record number allocated in the file 

Point (relative record number) to the first work session control record (X'0001 ') 

Not used (X'OOOO') 

Not used (X'OOOO') 

Not used (X'OOOO') 

Not used (X'OOOO') 

X'F1' - Previous execution of this job ended normally 
X'F2' - Previous execution of this job ended abnormally or the job is running 
X' 40' - No job control record present. This file is a new file. 

User Portion: Not used (X'40's) 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Field 6: 

Field 7: 

Largest relative record number allocated in this work session chain 

Pointer to the next work session control record 

Pointer to the last logical header record in this chain 

Pointer to the last logical record in this chain 

Pointer to the first logical data record in the work session chain 

Identifier for this work session 

X' F3' - Work session ended normally 
X'F4' - Work session ended abnormally or work session is running 
X'F5' - Work session was restarted after ending abnormally. The file might contain 

unchained records entered for the session. Deleting a record changes it to F3. 
X' 40' - End of work session control record chain 

User Portion: User data 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Field 6: 

Field 7: 

X'OOOO' Record can be reclaimed if it is not chained to the previous record but it can be 
validly chained to the previous record 
X'FFOO' Record cannot be reclaimed 

Not used (X'OOOO') 

Pointer to the previous header record. Field 3 is X'OOOO' for the first record in the file or 
for files that have no header records 

Pointer to the previous record in the work session chain. Field 4 is X'OOOO' for the first 
data record in a chain 

Pointer to the next record in a work session chain. For the last record, field 5 points to a 
blank record 

Display station identifier for this work session 

X'F6' - This record is a detail data record 
X' FT - This record is a header data record 
X'40' - This is the last data record in the chain of data records. 

Figure B-1. Trailer Contents 

B-2 Contents of Trailers 



*BLANK: A reserved field that can be used with the 
MOVE operation to set a result field to blanks. 

*ERROR: A reserved field that contains a 4-digit 
indication of errors that occur for transaction file 
operations and master file operations. 

*RLNO: A reserved field that is initialized to the largest 
reserved relative record number in the transaction file. 
When a record is added to the transaction file, *RLNO 
contains the relative record number of the next record to 
be added to the file. 

*RLRN: A reserved field that contains either the relative 
record number that an operator specified on the WSU 
menu or the most recent value that the program placed 
in this field. 

*RLRR: A reserved field that contains the relative 
record number for the most recent successful operator 
review GET performed on the transaction file. 

*RLRU: A reserved field that contains the relative 
record number for the most recent successful C 
specification GET operation performed on the 
transaction file. 

*SLNO: A reserved field that contains the variable 
starting line number for a display. 

*USID: A reserved field that contains either the session 
ID entered by the operator on the WSU menu or the 
session ID from the trailer of either a WSU file data 
record or a WSU file header record after an 1/0 
operation for a review request has been performed on 
the transaction file. 

*WSID: A reserved field that contains the symbolic 
display station identifier. 

abnormal termination: The termination of a WSU 
program's execution without ES, EW, or EJ processing. 

accept-sequence-error indicator (AE): An indicator 
that allows operators to bypass required displays. 

active work session: A work session for which 
operators are running programs. 

Glossary 

AE: Accept-sequence-error indicator. 

alphabetic character: Any one of the letters A through 
Z, or one of the special characters #. $, and @. 

alphabetic field: One or more alphabetic characters of 
related information in a record. 

alphameric character: An alphabetic character, or one 
of the digits 0 through 9. 

alphameric field: One or more alphameric characters of 
related information in a record. Any character that can 
be entered from the keyboard is valid in an alphameric 
field. 

alphanumeric (A/NI: Consisting of both letters and 
numbers and often other symbols (such as punctuation 
marks and mathematic symbols). Contrast with 
ideographic. 

alphanumeric character: A character that requires 1 
byte of storage. Contrast with ideographic character. 

AN line: A means of coding more than three 
conditioning indicators for an operation on the C 
specification. 

AND line: A means of coding more than three record 
identification codes for a record type on the I 
specification. 

audible alarm: A buzzing signal at the display station 
that is intended to direct the operator's attention to the 
display. 

A/N: Alphanumeric. 

base number: The part of a self-check field from 
which WSU calculates a self-check digit. 

blank: ( 1) The storage equivalent of hexadecimal 40. 
(2) The space on a document caused by the absence of 
a printed or written character. 

C (calculation) specification: A means of specifying 
processing for a display, processing level, or subroutine. 

Glossary G-1 



CG: Current group indicator. 

chain fields: Fields that form a single field that WSU 
uses (as the record key) to access records in a master 
file. 

column separator: Vertical line that precedes a position 
of a field on a display. This line does not occupy a 
position on the display. An example of a field with 
column separators is: I A I BI C. 

command key indicator (KG-KL, KO-KV): An indicator 
that is set on when an operator presses the 
corresponding command key. 

command keys: The keys on the top row of the 
display station keyboard that are used with the Cmd 
function key to request functions. 

conditioning indicator: An indicator used to control 
when calculations are done or which attributes apply to 
a format or format field. 

constant: A data item that does not change during the 
execution of a program. This item represents itself and 
is actually used in processing rather than being a field 
name representing the data. Constants can be coded on 
D and C specifications. 

continuation line: The second line that completes a D 
or C specification line. 

current-group-indicator (CG): An indicator that signals 
whether the displayed record is from the same order set 
as the previously entered record. 

D (display data) specification: The means of coding 
fields, prompts, cons~ants and messages to appear on a 
display. Also, the means of specifying attributes of 
display data (for example, blinking data or underlined 
data). 

data dictionary: RPG II file description and input 
specifications that describe the records and fields in the 
transaction file and any master files. 

default prompt: A field name from a D specification 
used to prompt for the field's contents. 

delete mode indicator: An indicator that signals that 
the transaction file record selected by the operator for 
review is to be logically deleted when the processing 
cycle ends. 

G-2 

detail record: A record that contains the daily activities 
or transactions of a business. For example, the items on 
a customer order are typically stored in detail records. 
Contrast with header record. 

direct file: A disk file in which records are assigned 
specific record positions. Regardless of the order in 
which records are put in a direct file, they always 
occupy the assigned position in the file. 

display: (Noun) A visual presentation of data. Appears 
when a display screen format executes. (Verb) To 
present an image on the display screen. 

display layout sheet: A preprinted form used to 
illustrate which fields appear on a display and where 
those fields appear. Also, a form on which to list valid 
command keys for the display. 

display name (also format name or display screen 
format name): The name of the display screen format 
generated by WSU from a set of S and D specifications. 
Code the display name in columns 7-14 of the S 
specification. 

display station field: Field for which WSU maintains 
one copy for each display station attached to the 
program. You define these fields on I specifications or 
in result fields on C specifications. 

display station field name: A name that begins with 
an alphabetic character, and contains zero to seven 
additional alphar.neric characters. 

display station indicators: Indicators for which WSU 
maintains a separate copy for each display station that 
uses a program. 

DL indicator: Delete mode indicator. 

edit code: A character indicating that editing (for 
example, zero suppression and decimal point insertion) 
should be done according to a predefined pattern. 

EJ indicator: End-of-job indicator. 

end-of-job indicator (EJ}: Indicator that signals when 
the last operator specifies end-of-work-session on the 
WSU menu. 

end-of-job processing level: Processing level that 
occurs once per job after EW processing completes for 
the last display station or when the program sets the EJ 
indicator on. 



end-of-sequence-set indicator (ES): Indicator that 
signals each time (except the first) when the first display 
in the primary sequence set is next to appear. 

end-of-sequence-set processing level: Processing 
level that occurs after the processing of the last display 
in the primary sequence ends. 

end-of-work-session indicator (EW): The indicator that 
signals when an operator specifies end-of-work-session 
on the WSU menu. 

end-of-work-session processing level: The processing 
level that occurs each time a work station operator 
specifies end-of-work-session on the WSU menu or 
when the program sets the EW or EJ indicator on. 

enter mode: The operating status of WSU during 
which operators can add records to their chain of 
records in the transaction file. 

ES indicator: End-of-sequence-set indicator. 

EW indicator: End-of-work-session indicator. 

external indicators (U1-U8): Eight indicators that are 
normally set by the SWITCH statement before job 
execution. These indicators can be tested and changed 
during execution. 

F (file description) specification: The RPG II 
specification that describes the physical characteristics 
(for example, record length) of a file. 

factor: A field name, constant. literal, subroutine name, 
label, display name, or file name used in an operation on 
a C specification. 

field area: An area in main storage that contains all of 
the fields defined in a WSU program. 

first level message number: A message member in 
which each record contains up to 75 bytes of te~t. 

format ID: Two alphameric characters other than IJ, 
IW, EW, EJ, or ES that can be coded in columns 15-16 
of an S specification. Operators can key this ID on the 
WSU menu to select the display. 

format member: A load member that contains as many 
as 32 display screen formats generated from S and D 
specifications in your program. 

function keys: Special keys on the keyboard used to 
request specific system functions. 

half adjust: The process of adding 5 (-5 for a negative 
field) to the number at the right of the last decimal 
position specified for the field. 

header record: A record that contains relatively 
permanent information. For example, customer name 
and customer address are fields typically found in a 
header record. Contrast with detail record. 

I (input specification): The RPG II specification that 
specifies the record type(s) in a file and the field names 
and field attributes (length, field location, and decimal 
positions). 

ideographic: Consisting of both pictograms and 
graphics and often other types of symbols. 

ideographic character (IGC): A pictogram or graphic 
that requires 2 bytes of storage. Contrast alphanumeric 
character. See also IGC. 

ideographic mode: A display station operating mode 
that an operator requests by specifying Y for the IGC 
prompt on the sign on display. 

IGC: See ideographic character. 

indicator: (1) A 2-digit or 2-character entry on the 
specification forms used to tell when certain operations 
are to be performed. (2) An internal switch used by the 
program to remember when a certain event occurs. 

IJ indicator: Job-initiation indicator. 

IN indicator: Insert-mode indicator. 

indexed file: A file in which the position of each record 
is recorded in a separate portion of the file called an 
index. The index contains an index key and disk address 
for each record in the file. 

input field: A field (area on the display) in which 
operators key data. Input fields are blank on the display, 
and can be preceded by a prompt. 

insert mode: The operating status of WSU during 
which operators can logically insert records in the 
transaction file. 

insert-mode indicator (IN): The indicator that signals 
that the operator is running WSU in insert mode. 
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IW indicator: Work-session-initiation indicator. 

J (job) specification: The first specification in a WSU 
source program. The J specification provides job 
information that WSU uses to generate a procedure. 

JA-JN and JP-JV indicators: Job indicators. 

job: Execution of a single copy of a WSU execution 
program. Jobs can have multiple operators entering 
data at the same time. 

job control record: The first record in the transaction 
file. The trailer in this record points to the first work 
station control record and the logical end of the file. 
Also, the trailer indicates if the previous job execution 
ended normally. 

job field name: A name that begins with & followed by 
an alphabetic character and zero to four additional 
alphameric characters. Embedded blanks are not 
allowed. 

job indicators: Indicators for which WSU maintains one 
copy for all display stations running a job. The job 
indicators are EJ, IJ, JA-JN, and JP-JV. 

job-initiation indicator (IJ): The indicator that signals 
when the first operator signs on. 

job initiation processing level: The processing level 
that occurs only once per job when the first operator 
signs on. 

job level field: A field in a WSU program that remains 
in the field area in main storage. This field is available 
to any active display station that is using the WSU 
program. Contrast with session level and mode level 
fields. 

K bytes: 1024 bytes. 

Katakana: A native Japanese character set that is used 
to represent the different Japanese sounds. 

KG-KL and KO-KV indicators: Command key 
indicators. 

. label (also program label): The name used in factor 1 
of a TAG or ENDSR operation. 

left-adjust: To move the contents of a field or entry on 
a specification to the leftmost end. 

G-4 

line number: The entry on RPG II F specifications and I 
specifications used to number specification lines. WSU 
prints but ignores line numbers. 

literal: A symbol or quantity in a source program that is 
data itself, rather than a reference to data. You can 
code literals on D specifications and C specifications. 

local data area: A 256-byte area on disk that can be 
used to pass information to a WSU program. A 
separate local data area exists for each display station 
that uses a WSU program. 

M (master file) specification: The means of coding 
information about each master file required in the WSU 
program. 

mandatory entry: A field attribute on the D 
specification that indicates an operator must key at least 
one character into the field. 

mandatory fill: A field attribute on the D specification 
that indicates an operaior must key all or none of the 
field. 

master file: A collection of permanent information; for 
example, a customer address file. Master files are often 
processed along with a transaction file by a WSU 
program. 

master track index: The table containing entries for 
tracks in the index portion of a file. Each entry contains 
a track address of the lowest key field from the next 
track in the file index. 

message text: A series of words or symbols stored in 
a message member and referenced by a MIC that is 
intended to convey information. For example, PRESS 
ENTER TO CONTINUE. 

MIC (message identification code): A four-digit 
number that identifies a record in a message member. 

mode indicator: An indicator that is set off when the 
operating mode changes. Contrast with session 
indicator and job indicator. 

mode level field: A field in a WSU program that has 
its value saved and is then cleared when the operating 
mode changes. Contrast with session level and job level 
fields. 



nonsequenced display: A display that is not in a 
sequence. Columns 41-42 of its S specification are 
blank. 

not-found indicator: Indicator that is set on when the 
type of a record cannot be determined, when an attempt 
has been made to read beyond the end of a chain of 
records, or when the record with the specified key 
cannot be found. 

operation code: A word or abbreviation specified on a 
C specification to identify an operation, such as SUB for 
subtraction or ADD for addition. 

OR line: (1) A means of coding more than three record 
identification codes for a record type on the I 
specification. (2) A means of coding more than three 
conditioning indicators for an operation on the C 
specification. 

order set: A group of records consisting of one header 
record followed by one or more detail records. 

output field: A field on a display that operators see but 
cannot modify. Output fields can have a constant value 
or the value of the contents of the field. 

output/input field: A field on a display whose contents 
operators initially see (initial contents can be a constant 
or the current value of the field) and that the operators 
can update. The contents of an output/input field 
transmit to a program as input when operators enter the 
display. 

packed decimal format: Each byte within a field 
represents two numeric digits except the -rightmost byte, 
which contains one digit in bits 0 through 3 and the sign 
in bits 4 through 7. For all other bytes, bits 0 through 3 
represent one digit; bits 4 through 7 represent one digit. 
For example, the decimal value +123 is 0001 0010 0011 
1111. Contrast with zoned decimal format. 

packed key: An index key in packed decimal format. 

page number: An entry on RPG ii F specifications and 
I specifications used to number the pages. WSU prints 
but ignores page numbers. 

preprocessing: Processing for a display that occurs 
when the display is selected before the display is 
shown. A PUTS from within the preprocessing is 
required if the display is to appear. 

primary display sequence: The first set of displays 
coded in a source program. The first display in the 
primary sequence appears immediately after IW 
processing. The primary display sequence repeats 
indefinitely until operators specify a display outside of 
the sequence or until a PUTS operation shows a display 
outside of the primary sequence. ES processing occurs 
after the last display in the primary sequence completes. 

priority: Expected frequency of use. Assign priority to a 
display screen(s) and subroutines to attain better WSU 
performance. High priority displays/subroutines are 
expected to be used most frequently. Low priority 
displays I subroutines are expected to be used 
infrequently. 

processing level: The consecutive steps or stages that 
occur in the WSU program cycle. The processing levels 
are: job initiation, work session initiation, end of 
sequence set, end of work session, and end of job. 

processing level display: A display that appears when 
the associated processing level occurs. You can specify 
one processing level display for each of the following 
processing levels: job initiation, work session initiation, 
end of work session, and end of job. 

processing level indicator: The indicator (IJ, IW, ES, 
EW, or EJ) that WSU turns on automatically when the 
processing level begins, or that you can set on to cause 
any processing for that level to occur (ES, EW, EJ only). 

program date: The date associated with a program. 
The program data is specified by a DATE OCL 
statement or the DATE procedure used between the 
LOAD and RUN OCL statements for the program. If a 
program date is not specified, the program date is the 
same as the session date. 

protected field: A field on a display in which operators 
cannot key data. 

RC indicator: Recovery-of-work-session indicator. 

record identification code: Character placed (or not 
placed) in a record which can be combined with other 
record identification codes to identify a record type. 

record identifying indicator: An indicator that 
identifies the type of record being processed. 
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record type The classification of records in a file. 
Records are classified according to a specific field or 
fields within each record. Records of the same type 
have the same fields in the same order and identical 
record identification codes. -

recovery-of-work-session indicator (RC): The indicator 
that signals when an operator restarts a work session 
after abnormal termination. 

relative record number: A number that specifies the 
location of a record in relation to the beginning of a 
chain of records. 

repeated-display indicator (RP): The indicator that 
signals when a display reappears due to an MSG 
operation, 

reserved fields: Special fields provided by WSU. 
These fields are UDATE, UDAY, UMONTH, UYEAR, 
*BLANK, *ERROR, *RLRN, *RLRU, *RLRR, *RLNO, 
*SLNO, *USID, and *WSID. 

resulting indicator: An indicator that signifies whether 
the result of a calculation is plus, minus, or zero; 
whether a field is greater than, less than, or equal to 
another field; whether an element of a table was found; 
or whether a field is within a range of values. 

resume-work-session indicator (RS): The indicator 
that signals when an operator resumes operating WSU 
after all operators successfully ended their work 
sessions. 

review mode: The operating status of WSU during 
which operators can selectively display transaction file 
records or can page from one transaction file record to 
another. 

review mode indicator (RV): The indicator that signals 
that the operator is running WSU in review mode. This 
indicator is also on in insert mode. 

right-adjust: To move the contents of a field or entry 
on a specification to the rightmost end. 

RP indicator: Repeated-display indicator .. 

RS indicator: Resume-work-session indicator. 

RV indicator: Review-mode indicator. 

S (display i.creen) specification: The means of 
defining and describing attributes for a display. 

G-6 

SA-SN and SP-SY: Session indicators. 

secondary display sequence: A display sequence that 
physically follows the primary display sequence in a 
WSU source program. Either the operator or program 
must select this sequence; WSU does not automatically 
select it. 

sequence checking: Checking done by WSU in enter 
mode only to ensure that operators use displays in the 
order you intended (coded) them to be used. For 
example, WSU checks that operators do not bypass 
required displays. 

sequence errors: Errors caused by operators trying to 
bypass required displays or ES processing. 

sequence number: A five-digit entry on WSU 
specifications that allows you to number the 
specifications. WSU prints but ignores sequence 
numbers. 

sequence set: One or more displays that appear in the 
order that you code S and D specifications. You 
indicate the first and last display on the S specifications. 
You can code one or more sequence sets. The first set 
is called the primary sequence. 

sequenced display: A display within a sequence. 

session date: The date associated with a session. The 
session data is specified by a DATE OCL statement or 
DATE procedure used before the first program is run 
from the display station, or by the SET procedure or the 
$SETCF utility program. If the session data is not 
specified, the session date is the same as the system 
date. 

session indicator: An indicator that retains its setting 
when the operating mode changes. Contrast with mode 
indic~tor and job indicator. 

session level field: A field in a WSU program that 
retains its value when the operating mode changes. 
Contrast with mode level field and job level field. 

shift-in (S/I) control character: A character that 
indicates the end of a string of ideographic characters. 
The shift-in control character is represented by hex OF. 
Contrast with shift-out (S/O) control character. 



shift-out (S/0) control character: A character that 
indicates the start of a string of ideographic characters. 
The shift-out control character is represented by hex OE. 
Contrast with shift-in (S/I) control character. 

special characters: A character other than a digit, a 
letter. or #. $, and @. For example, *, +, and % are 
special characters. 

statement number: The number that WSU assigns to 
each specification. Comments, continued lines, F 
specifications, and unrecognized or out-of-sequence 
specifications are not assigned statement numbers. 

system date: The date assigned by the system 
operator during the initial program load. 

T (transaction file) specification: The means of coding 
information about the transaction file used in the WSU 
program. 

trailer: Thirteen bytes of control information that WSU 
adds to the end of each record in the transaction file. 

transaction: An item of business. Customer orders and 
customer invoices are examples of transactions. 

UDATE: A reserved field that contains the program 
date. 

UDAY: A reserved field that contains the program 
date's day. 

UMONTH: A reserved field that contains the program 
date's month. 

unprotected field: A field on a display in which 
operators can key data. 

UY EAR: A reserved field that contains the program 
date's year. 

U1-U8 indicators: External indicators. 

work file: An area on disk that is reserved for 
temporary storage of data being processed. 

work session: Time during which an operator is using 
a WSU program. A work session begins when the 
operator initiates the procedure generated for the 
program. The work session ends normally when the 
operator specifies EW on the WSU menu or when the 
program sets the EW or EJ indicator on. 

work session control record: The first record in each 
work station's chain of records in the transaction file. 
The trailer in this record points to the next work session 
control record, the first data record in the chain, and the 
last data record added to the chain. 

work-session-initiation indicator (IW): The indicator 
that signals when an operator initiates a WSU program. 

work-session-initiation processing level: The 
processing level that occurs once when each operator 
initiates a WSU program. For the first work station 
operator, work station initiation begins when job 
initiation ends. 

WSU command statement: A command statement 
that begins the WSU generation to produce a WSU 
program, a procedure to call the program, display screen 
formats, and a listing of source statements and 
diagnostic data. 

WSU menu: A display selected via the WSU Menu 
command key that allows operators to select a display 
by entering a format ID, review a record by entering a 
relative record number, or end a work session by 
entering EW. 

WSU generated procedure: OCL that is generated 
from J specification entries. This procedure loads and 
runs a WSU program for the first operator that calls the 
procedure. Subsequent operators attach to the same 
copy of the program. 

WSU program: The MAT program produced by WSU 
generation. Operators initiate this program via the 
procedure generated from J specification entries. One 
WSU program can be used by multiple operators 
concurrently, and different WSU programs can be used 
by multiple operators concurrently. zero suppress: The 
elimination of preceding zeros in a number. For 
example, 00057 becomes 57 when zeros are 
suppressed. 

zoned decimal format: Representation of a decimal 
value by 1 byte per digit. Bits 0-3 of the rightmost byte 
represent the sign; bits 0-3 of all other bytes represent 
the zone portion; bits 4-7 of all bytes represent the 
numeric portion. For example, the decimal value +123 is 
represented as 1111 0001 1111 0010 1111 0011. 
Contrast with packed decimal format. 

Glossary G-7 
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$SFGR information listed during 
generation 1-38 

storage used 1-34 
•BLANK reserved field 13-10 
•t:RROR reserved field 5-4. 13-8 
•ALNO reserved field 1-9, 13-7 
•ALAN reserved field 13-9 
•ALAR. with batch edit 12-4 
•RLRU 13-9 
•SLNO reserved field 7-3, 13-8 
•us10 13-10 
*WSID reserved field 13-10 
#TXCR utility 17-1 
#rxi:x utility 17 -1 

accept-sequence-error (AE) indicator 
accept-sequence-error command key 
ADD operation 9-10 
adding factors 1 and 2 9-10 
adding records to master file 9-31 
adjust/fill entry 8-16 
AE! (accept-sequence-error) indicator 
aid display, WSU 14-8 

· alarm entry 7-5 
alphameric entry coding rule 1-28 
alphameric field 

length 3-12 
specifying 3-12 

alphameric record key 2-4 
AN entry 9-3 
ANO/OR 

cbded example 3-7 
I specification entry 3-3 

AND relationship 3-7, 9-4 
arithmetic operations 9-9 
ATTR OCL statement 13-3 
auto-re<:ord-advance entry 8-17 

base number 13-10 
batch edit with *RLRR 12-4 
BEGSR (begin subroutine) operation 
binary field 3-8 
binary format 3-1 O 
blank records, removing 17-2 
blink-cursor entry 7-7 

11-5 
14·6 

11-5 

9-11 

blink-field entry 8-18 
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Index 

blocks, specifying number of 1-30 
branching operations 9-9, 9-15, 9-20 
bypass display command key 1 -17, 14-3 

C specification 
coding form 9-2 
description 1-27 
summary of entries A-16 

C/Z/D entry 3-5 
calculating region size 13-4 
capabilities, WSU 1-1 
catchall indicator 3-4 
CG (current-group) indicator 11-5 
chain-field-names entry 6-3 
chaining transaction files 17-3 
changing alphameric data to numeric 
data 9-23, 9-25 

changing display sequences 1 -17 
changing file organization 17-2 
character entry 3-5 
clearing lines on a display 7-4 
coding 

alphameric entry rules 1-28 
common entries 1-24 
displays 1-27 
processing levels 1-27 
rules 1-24 
subroutines 1 -27 

column separators 8-8. 8-18 
color attributes 8-18.2, 8-18.3 
color control 8-18.2 
command-key (KG-KL, KO-KY) 
indicators 11 -5, 11 -9 

command keys 
delete 14-2 
description 14·2 
disabling 7-6 
enabling 7-6 
key mask 7-13 
resume review 12-4 
user 14-1, 14-3 

command statement 
EXTRACT 17-7 
REBLD 17-4 
wsu 1-30 
WSUTXCR 17-15 
WSUTXEX 17-11 
WSUTXRV 17-19 

comments 1-28, 9-42 
common entries 1 - 28 

Index X-1 



communications, effect of 
interactive 13-12 

COMP (comj:>are) operation 
description 9-11 
factor 1 to field or literal 9-11. 
factor 1 to table 9-13 
use of columns 33-53 9-13, 9-44 

··competing and testing operations 9-9 
concatenating transaction files 17-3 
constant data 8-7, 8-21 

constant values 8-7 
description 8-7 
prompts 8•7 

constant initial value 8•7 
constant-type entry 8-19 
continuation 

constant data 8-21 
table 9-13 

control record 
contents 17-1 
job B-2, 1-8 
removing 1-10 
work session 1-8 
work station B.,. 2 

creating 
record chains 17·3 
WSU file 17·3 

current display station 1 - 1 1 
current-group (CG) indicator 11 ·5 
cursor 

blink 7-7 
movement 8-8 
position 8-8, 8-16 

cycle 
basic WSU 1-13 
display sequence 1 -14 
enter mode 1-17 
WSU program 1-18 

0 specification 
adjust/fill 8•16 
attribute combinations 8-18.1 
auto record advance 8-17 
blink field 8-18 
coding form 8-2 
column descriptions 8-3 
column separators 8-18.1 
constant data 8-19 
controlled field exit 8-17 
data type 8-13 
description 1 - 26 
edit code 8-1 2 
field length 8-1 1 
field name 8-11 
high intensity 8·18 
horizontal position 8-12 

X-2 

D specification (continued) 
input atlowed 8-12 
line continuetion 8-21 
line r:iumber 8:-11 
mandatory entry s-15 
mandatory fill ·8-15 
nondisplay 8• 18 
output data . 8· 12 
13osition cul'$or 9 .. 16 
prot&et field IH 7 
revettle image 8• 18 
self check 8-1 15 
starting · 1ocation 8-11 
summary of entries A-12 
underline 8·18.1 

data area, local 1 • 11 
data. dictionary 

description 1 -19 
library na.me 5-1, 6-1 

·member name 15-1. 6-1 
sam.ples 1 !5-5, 15·31 

data-type entry 8-12 
data, constant 8-6, B-11 
data, output s-12 
date/edit 

entry 4-4 
using with edit-code entry 8-12 

date fields 
UDAtE 13-7 
UDAV 13-7 
UMONTH 13•7 
UVEAA 13-7 

date format, program 4-4 
DEBUG operat•on 9-14 
debugging WSU program!! 9 .. 14 
decimal positiohs 

C specification entry 9-42 
I s1>ecification entry 3•8 

delete-capable file 13-12 
delete command key 12-~ 
delete consid6ration11 13-12 
delete indicator 11-1, 11-5 
delete mode 

how operators select 12• 12 
indicator uised 12• 12 
returning to enter mode 12• 12 

diagnostic 
listing 1 -3.6 
message 9-27 

digit, character groupihg by 3•6 
direct master file, sample F and I 
specifications 3-1 $ 

disable function keys 7-6 
displsy 

assigning p~ioi'ify 7-10, 13·2 
clearing line8 1-4 · 
dlagnostic message .(MSG) 
operation 9•27, 9•44 

tilnter mode/review mode 12·8 
entry required 1-9 



display (continued) 
format member name 4-1 
identifier 7-3 
information message (IMSG) 
operation 9-20, 9-41 

layout sheet 8-9 
nonsequenced 1-15, 7-8 
number of lines to clear 7-4 
operator entry 8-3 
planning 8-7 
preprocessed 7-10, 13-1 
processing level 9-3 
repeated 7-9 
review mode 12-8 
selecting by ID 14-7 
selection identifier 14-7 
separate enter mode and review 
mode 12-7 

sequence 1-14, 7-7 
modification 1-17 
primary 1-15 
secondary 1-15 

show a display (PUTS) operation 9-32 
specifying sequence 7-9 
starting line number 7-4 
WSU aid 14-8 
1920-character 7-1 
960-character 7-1 

display data specification 1-26 
display screen format (see display) 
display station field 1-11 
display station identifier 1-8 
display station local data area 1 -11 
DIV (divide) operation 9-14 
dividing factors 1 and 2 9-14 
DL indicator 9-3, 11-5 

edit-code entry 8-12 
EJ (end-of-job) 

display 1-17, 7-3 
indicator 11 -5 
processing level 1-17, 9-3 

enable-command-keys entry 7-6 
enable-function-keys entry 7-6 
end entry 7-7 
end-of-job 

display 1-17, 7-3 
indicator (EJ) 7-3, 11-5 
processing level 1-17, 9-3 

end-of-sequence-set 
indicator (ES) 11-8 
processing level 1-17, 9-3 

end-of-work-session 
display 1-17, 7-3 
indicator (EW) 11-8 
processing level 1-17, 9-3 

ending subroutine 9-14 
ENDSR (end subroutine) operation 9-14 
enter mode 

command keys 14-1 
display sequence 1 -17 
end sequence entries 7-7 
function keys 14-5 
program cycle 1 -17 
resuming after review mode 12-10 
sequence entries 7-7 
start sequence entries 7-7 

entry-required entry 7-8 
erase input fields 7-7 
error detection 9-14 
error indicator entry 

on M specification 6-4 
on T specification 5-4 

error message, WSU generated 2-3, 16-1 
ES (end-of-sequence-set) 

indicator 11 -8 
processing level 1-17, 9-3 

EW (end-of-work-session) 
display 1-17, 7-3 
how done 14-6 
indicator 11-8 
processing level 1-17, 9-3 

execute-subroutine (EXSR) operation 9-15 
execution priority, subroutine 9-29 
execution program name 4-1 
EXSR (execute-subroutine) operation 9-15 
extend file considerations 13-12 
external (U1-U8) indicators 9-4, 11-11 
EXTRACT 

command 17-7 
examples 17-10 
help display 17-10 
parameters 17-7 
procedure 17-7 

extract/ create utility 17-1 

F specification 
coding form 2-2 
master file entries 2-1 
samples 3-13 
storing in a data dictionary 1-19 
summary of entries A-1 
trailer in record length 2-3 
transaction file entries 2-1 

factor 1 
adding to factor 2 9-10 
entry 9-5 
operations 9-7 

factor 2 
adding to factor 1 9-10 
adding to zero fields 9-40 
comparing with result field 9-38 

Index X-3 
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factor 2 (continued) 
entry 9-5 
moving part or all 9·25 
multiplying 9-29 
operations 9-7 
subtracting from zero fields 9-40 

features of WSU 1 ·5 
field 

adjust/fill 8-16 
area WSU uses 1 -11 
attributes 

color 8-18.2 
input field 8·3 
invalid combinations 8·18.1 
output/input field 8-6 

auto record advance 8-17 
binary 3·12 
blink 8-18 
changing alphameric to 
numeric 9-23, 9-25 

changing numeric to 
alphameric 9-23, 9-25 

column separators 8-18 
controlled exit 8-17 
date 13-7 
display station 1 -11 

levels 1-11 
edited 8-8, 8-12 
erase input 7-7 
horizontal position 8-12 
input 8-3 
intensified 8-18 
length 

C specification entry 9-41 
D specification entry 8-11 
maximum 3-12 

line number 8-11 
location entry 3·-12 
mandatory entry 8-15 
mandatory fill 8-15 
mode level (see mode level field) 
name 

D specification entry 8-11 
I specification entry 3-8 

nondisplayed 8-18 
numeric 8-13 
operator entry 8-3 
output 8-5 
output/input 9;.5 
overlapping 3-12 
override 7-7 
protected 8-17 
reserved 13-7 
result 9-41 
reverse image 8-18 
self-check 8• 15 

calculating 13-10 
column entry 8-15 
description 8-15 
specifying 8-15 

session level (see session level field) 

X·4 

field (continued) 

file 

signed numeric 8-13 
underlined 8-18.1 
unprotected 8-17 

delete-capable 13-12 
description specification (see F 
specification) 

extend 13-12 
master (see master file) 
name 

F specification entry 2•3 
I specification entry 3-3 
M specification entry 6-1 
master file 2-3, 3-3. 6-1 
T specification entry 5-1 
transaction file 2-3, 3-3. 5-1 

organization entry 2-4 
processing capabilities 17-1 
recovering 1 -10 
reorganizing 1 7-2, 17-4 
size, changing 17-2 
transaction (see transaction file) 
type entry 

master file 2-3 
transaction file 2-3 

type, changing 17-2 
form-type 1-28 
format 

library requirement 4-1 
member-name entry 4-1 
name entry 7-3 

format ID 7-3 
from entry 3-12 
full COior screen display format 8·18.3 
function keys, WSU 

description 14-5 
disabling 7-6 
enabling 7-6 
specifying in key mask 7-13 

generated program 
error messages 16-1 
listing 1-36 
name of output library 1-34 
output 1-34 
starting 1-30 

GET (get-a-master-file-record) 
operation 1-9, 6-3, 9-15 

G ETN H (get· the-next-header-record) 
operation 1-9, 5-3, 9-16 

GETNR (get-the-next-record) 
operation 1-9, 5-3, 9-17 

GETPH (get-the-previous-header-record) 
operation 1-9, 5-3, 9-18 

GETPR (get-the-previous-record) 
operation 1-9, 5-3, 9-19 



GOTO operation 
description 9-20 
guidelines for planning displays 8-7 
in a subroutine 10-2 
naming branch lines 9-40 

half-adjust entry 9-43 
HALT parameter in WSU command 1-30 
header-record-identifying-indicator 
entry 5-3 

help display 
EXTRACT 17-10 
REBLD 17-6 
WSUTXCR 17-15 
WSUTXEX 17-13 
WSUTXRV 17-18 

help screens, user-defined 13-13 
high-intensity entry 8-18 
horizontal-position entry 8-11 

I specification 
coding form 3-2 
entries required by WSU 3-1 
field lines 3-1 
master file entries 3-1 
purpose 3-1 
record-type-lines 3-1 
sample 3-2 
storing in a data dictionary 1-19 
summary of entries A-3 
transaction file entries 3-1 

identification characters for records 3-7 
identifier 

display station 1-8 
header record 5-3 
work session 1-8 

ideographic mode 4-4 
IJ (job-initiation) 

display 1-17, 7-3 
indicator 11-8 
processing level 1-17, 9-3 

IMSG operation 
description 9-22 
use of columns 33-53 9-44 

IN (insert-mode) indicator 11-9 
indexed master file 

key field starting location 2-4 
key length 2-4 
record length 2-3 
sample F and I specifications 3-15 

indicators 
AE (accept sequence error) 9-3, 11-5 
catchall 3-4 
CG (current group) 9-11, 11-5 
DL (delete) 9-3, 11-5 
EJ (end-of-job processing 
level) 1-17, 7-3, 11-5 

entry 9-3 
error 5-4, 6-4 
ES (end-of-sequence-set processing 
level) 1-17, 9-3. 11-8 

EW (end-of-work-session processing 
level) 1-17, 7-3, 9-3, 11-8 

grouping with OR or AN 9-4 
IJ (job initiation processing 
level) 1-17, 9-3, 11-8 

IN (insert mode) 9-3. 11-9 
initial settings 11 -4 
IW (work session initiation processing 
level) 1-17, 7-3, 9-3, 11-9 

JA-JN, JP-JV (job) 9-3, 11-9 
job 11-3, 11-9 
KG-KL, KQ-KY (command key) 9-3, 11-9 
mode level 11 -4 
processing level 11-2 
RC (recovery of work session) 9-3, 11-10 
record identifying 3-3, 7-12 
resulting 9-44 
RP (repeated display) 9-3, 11-10 
RS (resume work session) 9-3, 11-11 
RV (review mode) 9-3, 11-11 
SA-SN, SP-SY 9-4, 11-11 
session level 11-3 
setting on and off 9-9 
SR 9-3 
U 1-ua (external) 9-4. 11-11 
where to code 11-6 
01-89 (display station) 9-4, 11-12 

information message 9-22 
input 

field 
adjust/fill 8-16 
attributes 8-3 
auto record advance 8-17 
controlled field exit 8-17 
cursor position 8-16 
D specification entries 8-3 
data types 8-12 
description 8-3 
mandatory entry 8-15 
mandatory fill 8-15 
maximum number 8-4 
return entries 7-5 
self check 8-15 

suppress 7-7 
input-allowed entry 8-12 
input and output operations 9-10 

specifying an error indicator 5-4. 6-4 
input job queue 1-31 
input/output error indicator 5-4, 6-4 

Index X-5 
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input specification (see I specification) 
insert mode 

command keys 14-1 
description 12-8 
example 12-10 
function keys 14-5 
how operator selects 12-9 
indicator \IN) 11-9 
inserting a group of records 12-9 
record identifying indicators 7-12 
selecting 12-9 
specifying an insert-capable 
display 7-12 

insert-mode command key 14-3 
interactive communications feature 
issuing PUTS in processing levels 
IW (work-session-initiation) 

display 1-17, 7-3 
indicator 11-9 
processing level 1"'17, 9-3 

J edit code 8-12 
J specification 

coding form 4-2 

13-12 
9-34 

coding samples 15-9, 15-34, 15-48 
description 1-22 
summary of entries A-5 

JA-JN, JP-JY (job) indicators 11-9 
job 

field 1-11 
indicators (JA-JN, JP-JY) 11-3, 11-9 
processing levels 1-17 
specification 1 - 22 

job-control record B-2, 1-8 
job-initiation 

display 1-17, 7-3 
indicator (IJ) 11-8 
processing level 1-17, 9-3 

job initiation (IJ) 1-17 
branching within 9-20 
display 1 -16, 7-3 
end-of-job (EJ) 1-17 
end-of-sequence (ES) 1-17 
end-of-work-session (EW) 1-17 
indicator 11 -1 
operation 9-3 
work session initiation (IW) 1-17 

job !eve! indicators 1-17 

X-.6 

Katakana characters 8-13 
key-mask entry 7-13 
keyboard 14-1 
keyboard, reset 7-5 
keyfield 

column entries 2-4 
forming from chain fields 6-3 
length 2-4 
specifying on a M specification 6-3 
starting location 2-4 

KG-KL, KO-KY (command key) 
indicators 11-10 

layout sheet, display screen 8-9 
length-of-key-field entry 2-4 
level entry 6-5 
levels of fields 1-11 
library name 

J specification entry 4-3 
M specification entry 6-1 
parameter on WSU command 1-30 
T specification entry 5-1 

limited color screen display format 8-18.3 
line-number entry 8-11 
line number, variable 7-4 
LIST parameter in WSU command 1-30 
literal 

alphameric 9-5 
numeric 4-4, 9-5 

local data area 
coding on an M specification 6-4 
copying when an MRT is called 13-3 
description of 1-11 
levels, coding 6-5 
naming on an M specification 6-1 
specifying fields on RPG I 
specifications 3-1 

using during program generation 1-34 
logical delete considerations 13-12 
lowercase entry 7 - 5 

M specification 
coding form 6-2 
description 1-24 
summary of entries A-7 

mandatory-entry 8-15 
mandatory-fill entry 8-15 
mask, key 7-13 
master file 

adding records 9-31 
chain field names 6-3 
data dictionary library name 5-1 
data dictionary source member name 5-1 



master file (continued) 
describing via a data dictionary 1-19 
description of 1 -10 
F specification entries 2-1 
field names of numerics 3-8 
file type 2-3 
I specification entries 3-1 
indicator for 1/0 errors 6-4 
key field 2-4 

indicating on an M specification 6-3 
length 2-4 
starting location 

length of key field 
master track index 

2-4 
2-4 
6-3 

name 
on F specification 2-3 
on I specification 3-3 
on M specification 6-1 

not-found indicator 6-3 
OCL changes for sharing 13-3 
organization 2-4 
reading records from 9-15 
record 

address type 2-4 
identification codes 3-4 
identifying indicators 3-3 
length 2-3 

sample F and I specifications 3-13 
sharing 1-10 
type of file organization 2-4 
writing records to 9-31 

master track index 
entry 6-3 
reserving storage for 13-4 

maximum number of input fields 8-4 
maximum-number-of-work-stations entry 
maximum record length 2-3 
maximum region size 13-4 
member-name 

J specification entries 4-1, 4-3 
M specification entry 6-1 
T specification entry 5-1 

menu, WSU 14-6 
message-member-name entry 4-3 
messages 

coding on C specifications 9-20, 9-27 
coding on D specifications 8-15 
diagnostic 9-27, 16-1 
from a user message member 8-20 
IMSG operation 9-22 
information 9-22 
MSG operation 9-27 
planning space on a display 8-7 
terminal error 2-3 
WSU generation 16-1 

MIC 
C specification entry 4-3, 9-20, 9-26 
D specification entry 4-3, 8-20 

mode level fields 1-11, 6-5 
mode level indicators 11-4 

4-3 

modes of operation 1 -15, 4-4 
delete 12-12 

modify display sequences 
modifying WSU procedures 
modulus-10 self-check field 

1-17 
13-3 
13-10 
13-10 modulus-11 self-check field 

MOVE operation 9-23 
move operations 9-10 
MOVEL (move-left) operation 9-25 
MRT (multiple requester terminal) 
program 1 -11 

MRTMAX parameter in WSU generated 
procedure 13-3 

MSG operation 
description 9-27 
display sequence changes 1-17 
use of columns 33-53 9-44 

MUL T (multiply) operation 9-29 
MVR (move-remainder) operation 9-29 

name 
execution program 4-1 
field 8-11 
format member 4-1, 7-3 
library 4-3, 5-1, 6-2 
master file 2-3, 3-3, 6-1 
message member 4-3 
source member 5-1, 6-2 
transaction file 2-3, 3-3, 5-1 

naming GOTO branch line 9-40 
NO HALT parameter in WSU command 
NOLIST parameter in WSU command 
NOLISTS parameter in WSU command 
NOLISTW parameter in WSU command 
nondisplay entry 8-18 
nonsequenced display 1-15 
NOPROC parameter in WSU command 
NOSTOP parameter in WSU command 
not entry 3-5 
not-found-indicator entry 

master file 6-3, 9-41 
transaction file 5-3, 9-41 

number-lines-to-clear entry 7-4 
number-of-blocks parameter 1-30 
number-of-records entry 5-3 
numeric entry coding rules 1-28 
numeric field 

decimal-positions entry 3-12 
description 8-12 
editing 8-12 
maximum length 3-12 
packed decimal entry 3-8 
specifying on D specification 8-13 
zoned decimal entry 3-8 

1-30 
1-30 

1-30 
1-30 

1-30 
1-30 
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OCL 
in WSU generated procedure 1-35 

operation-entry 9-8 
operations 

arithmetic 9-7, 9-9 
branching 9-7, 9-9 
codes 1-9 
comparing and testing 9-7, 9-9 
debugging 9-7, 9-9 
input and output 9-7, 9-10 
move 9-7, 9-10 
setting indicators 9-7, 9-9 
subroutine 9-7, 9-10 
summary of 9-7 
write codes 1-9 

operator changes to display 
sequences 1-17 

OR entry 3-3, 9-3 
OR relationship 3-7 
organization, file 2-4 
output 

fields 
attributes 8-5 
D specification entries 8-5 
description 8-5 

from WSU generation 1 -34 
from WSU program 1-1 
record layout description 8-9 

output-data entry 8-12 
output/input fields 

attributes 8-6 
D specification entries 8-6 
description 8-6 

overlapping fields 3-12 
override fields 7-7 

P/B/L/R entry 3-8 
packed decimal format 3-9 
packed-decimal numeric field 3-8 
packed key, length entry 2-4 
page-backward-group command key 

description 14-3 
disabling 7-6 
enabling 7-6 
using for review mode 12-3 

page-backward-record function key 
description 14-5 
disabling 7-6 
enabling 7-6 
using for review mode 12-3 

page entry 1 - 28 
page-forward-group command key 

description 14-3 
disabling 7-6 
enabling 7-6 
using for review mode 12·4 
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page-forward-record function key 
description 14-5 
disabling 7-6 
enabling 7-6 
using for review mode 12-4 

parameters 
EXTRACT 17 - 7 
REBLD 17-4 
WSUTXCR 17-15 
WSUTXEX 17-12 
WSUTXRV 17-17 

partially inserted records 17-3 
planning displays 8-7 
position-cursor entry 8-16 
position entry, record identification 
character 3-5 

preprocess entry 7-10 
preprocessing 

considerations 13-1 
logic 7-11 

primary sequence 
description 1-15 
end 7-7 
start 7-7 

printed messages 16-1 
printing relative record numbers 17-3 
priority 

display 7-9, 13-2 
subroutine 9-27, 10-1, 13-2 

PROC parameter in WSU command 1-30 
procedure 

chain multiple transaction files 17-3 
changing file organization 17-2 
create record chain 17-3 
create WSU file from non-WSU file 17-3 
EXTRACT 17-7 
modifying 13-3 
print relative record numbers 17-3 
REBLD 17-4 
recovering WSU transaction file 17-4 
remove blank records 17-2 
removing records 17-3 
reordering records 17-3 
uses 17-2 
WSU generated (see WSU generated 
procedure) 

WSUTXCR 
WSUTXEX 
WSUTXRV 

17-14 
17-10 
17-17 

processing-level entry 9-3 
processing-level indicators 

on C specification 9-3 
on S specification 7-3 

program 
cycle, enter mode 1 -17 
date format 4-4 
display sequence modification 1-17 
label 1-36, 9-37 
name entry 4-1 

programming considerations 13-1 



prompt 
constant data 8-7 
0 specification entries 8-3, 8-7 
description 8-7 
displ11v. wsu 1-32 
from a user message member 8-20 
starting losation 8-11 
using a field name 8-11 

protect-f,ield entry 8-17 
protecting ma$ter file records 9-16 
PRTY (priority) operation 9-29 
PUT (write-a-record) operation 1-9, 9-30 
Pl,ITN operation 9-31 
PUTS (15how a display) 
operation 1-17, 7-3, 9-32 

RANGE (range-check) operation 
description 9-38, 9-44 
use of columns 33-53 9-44 

RC (recovery-of-WSU-job) indicator 11-10 
r•ad master file recor.d 9-15 
read next record 9-16, 9-17 
read previou$ record 9-18 
REBLD 

commend 17-4 
examples 17-6 
help display 17-6 
parameters 17-5 
procedure 17-4 

rebuild procedure 17-4 
recl11iming records 17-3 
record 

adv1ince, automatic 8-17 
chein' 

creating 17-3 
reordering 17-3 

identification codes 
AND rel111tionship 3-7 
CIZJD entry 3-5 
character entry 3-5 
not entry 3-5 
not found indicator 5-3, 6-3 
OR relationship 3-7 
Position entry 3-5 
type, grouping by zone or digit 3-6 
writing into record 3-4 

insertion 12-9 
length, changing 17-4 
partially in$erted 17-3 

record-address-type entry 2-4 
record identifying indicators 

header 5-3 
I specification entry 3-3 
insert mode 7-12 
review mode 7-12 

record-length entry 
master file 2-3 
transaction file 2-3 

record-not-found indicator 5-3, 6-3, 12-4 
records 

extracting 17 - 7 
inserting a group 12-8 
number for transaction file 5-3 
writing 9-30 

recovering transaction files 17-4 
recovery-of-work-session (RC) 
indicator 11 -10 

recovery of WSU program 1-39 
region size 

determining optimum 13-4 
entry 4-3 
modifying 13-4 

relative record number 
printing 17-3 
using *RLRN 13-9 
using to review records 12-4 

remainder of numeric operations 
maximum length 9-25 
moving to result field 9-25 
significant decimal positions 9-25 

removing blank records 17-2 
removing control records 1 -10 
removing records 17-3 
reordering record chains 17-3 
repeat entry 7-9 
repeated-display (RP) indicator 11-10 
REPLACE parameter in WSU command 1-30 
required display entry 7-9 
reserved fields 

*BLANK 13-10 
*ERROR 13-8 
*RLNO 1-9, 13-9 
*RLRN 13-9 
*RLRR 13-9 
*RLRU 13-9 
*SLNO 13-8 
*USID 13-10 
*WSID 13-9 
listed 13-7 

reserving master track index space 13-4 
reset-keyboard entry 7-5 
restarting a session 14-8 
restarting WSU execution programs 1-39 
result field 

decimal positions 9-42 
length 9-41 
name 9-41 

resulting-indicators entry 9-44 
resume-entry command key 14-2 

minus or low 9-44 
plus or high 9-44 
zero or equal 9-44 

resume review command key 12-4 
resume-work-session (RS) indicator 11-11 
return-input entry 7-5 
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reverse-image entry 8-18 
review mode 

combined enter mode/review mode 
displays 12-7 

command keys 14-1 
description 12-1 
example 12-4 
function keys 14-5 
how operators use 12-3 
indicator (RV) 11 -11 
record identifying indicators 7-12 
returning to enter mode 12-4 
review record number 14-7 
selecting 12-3 
selecting insert mode 12-8 
separate review mode displays 12-8 
specifying review-capable 
displays 7-12, 12-1 

types 12-7 
with master file update 12-7 
with no update 12-7 

review record number 14-7 
ROLL+ (Roll down) function key (see 
page-backward-record function key) 

ROLL t (Roll up) function key (see 
page-forward-record function key) 

rounding results 9-43 
RP (repeated-display) indicator 11-10 
RPG II specifications (see F specification 
and I specification) 

RS (resume-work-session) indicator 11-11 
RV (review mode) indicator 11-11 

S specification 
coding form 7 - 2 
description 1-25 
summary of entries A-9 

SA-SN, SP-SY indicators 11-11 
sample WSU programs 15-1 
saving total fields 13-10 
screen design aid 8-7 
screen sequence (see display sequence) 
secondary sequence 

description 1 -15 
end 7-7 
start 7-7 

selecting a work session 14-7 
self-check entry 8-15 
self-check fields, calculating 13-10 
sequence number 1-28 
sequenced display 1-14 
session level fields 1-11, 6-5 
session level indicators 11-3 
session selection 14-7 
session selection authorization 1-35 
session, restarting 14-7 

X-10 

SETOF (set-off) operation 5-3, 9-39 
SETON (set-on) operation 9-39 
setting-indicators 9-9 
sharing master file 1-10 
sign, space for 8-8 
signed numeric field 

description 8-12 
editing 8-12 
specifying on D specification 8-12 

single color screen display format 8-18.3 
size of region 13-4 
skipping instructions 9-20 
sound-alarm entry 7-5 
source 

member 
contents 1-21 
F and I specifications 1 -19 
in WSU command statement 1-30 
name parameter on WSU command 1-30 
sample 15-1 

specifications 
data dictionary 1-19 
wsu 1-21 

statements listed during 
generation 1-36 

WSU program 1-21 
specifications, RPG II (see F specification 
and I specification) 

specifications, WSU 
description 1-21 
order in source program 1-21 
summary of entries A-1 

SR (subroutine) line 9-3 
start entry 7-7 
start-line-number entry 7-4 
start-line-number, variable 7-4 
status line 14-7 
stop option 1-30 
storage used 1-34 
storage used for $SFGR 1-34 
storage used for master track index 6-3, 13-4 
SUB (subtract) operation 9-39 
subroutine 

beginning 9-11, 10-2 
branching to 9-15, 10-2 
branching within 9-20, 10-2 
ending 9-14, 10-2 
executing (EXSR) 9-15 
how to code 10-3 
name 9-11, 10-2 
operations 9-10 
position in a program 10-2 
priority 9-29, 10-2, 13-2 

SUBR22 1-10 
subtraction operations 9-39, 9-40 
summary of RPG II and WSU specification 
entries A-1 

suppress input 7-7 
SWITCH OCL statement 11-11 
symbolic identifier 1-8 
system library 4-3 



T specification 
coding form 5-2 
description 1-23 
summary of entries A-6 

table 
comparing with factor 1 9-13 
continuing 9-13 

TAG operation 9-14, 9-40 
terminal error message 2-3 
TIME operation 9-40 
to entry 3-12 
totals, saving 13-10 
tracking transaction file records 1-9 
trailer 

contents 8-1, 1 7 -1 
description 1 -8 
including in record length 2-3 
length 1-8 
location 1-8 
removing 1-10 

transaction file 
chaining 17-3 
concatenating 17-3 
create I recover utility 17-1 
data dictionary 

library name 5-1, 6-1 
member name 

description 1-8 
5-1, 6-1 

F specification entries 
field names 3-8 
file type 1-8, 2-3 
format 1-8 

2-1 

header record identifying indicator 5-3 
I specification entries 3-1 
indicator for I I 0 errors 5-4 
initial contents 1-9 
inserting records 12-8 
job control record 8-1, 1-9 
name 

on F specification 2-3 
on I specification 3-3 
on T specification 5-1 

not-found indicator 5-3 
number of records 5-3 
numeric field names 3-8 
organization 1-8 
reading records from 9-16, 9-17 
recovering 17-4 
reviewing records 12-1 
sample F and I specifications 3-14 
specification 1 -23 
structure 17-1 
tracking records 1 -9 
work-session control record 8-1, 1-9 
writing records to 1-9, 9-28 

type (C/M/P/F/D) entry 8-17 
type entry 6-4 
type-of-file-organization entry 2-4 
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UDATE reserved field 13-7 
U DAY reserved field 13-7 
UMONTH reserved field 13-7 
underline entry 8-18.1 
UNIV statement 1-35 
universal work session selection 1-35 
unprotected field 8-17 
update file 2-3 
upper I lowercase 7-5 
user command keys 

description 14-3 
disabling 7-6 
enabling 7-6 

user-defined help screens 13-13 
user-defined messages 9-22 
using color 8-18.3 
utilities 

extract I create 17-1 
transaction file create I recover 17-1 

UYEAR reserved field 13-7 
U 1-U8 (external) indicators 11-11 

values of constants 8-7 
variable start line number 7-4 

work file, specifying number of 
blocks 1-30 

work session 
beginning 1-39 
control record 8-1, 1-9 
definition 1-1 
ending 1-39 
identifier 1 -8 
processing levels 1 -17 
restarting 14-7 
selection 14-7 

work-session-initiation (IW) 
display 1-17, 7-3 
indicator 11-9 
processing level 1 -17, 9-3 

work station 
changing number allowed 13-3 
control record 8-1, 1-9 
data area (see display station data area) 
maximum-number entry 4-3 

write-a-record (PUT) operation 1-9, 9-30 
wsu 

aid display 14-8 
capabilities 1-1 
command keys 14-1 
command statement 1-30 
create procedure 17-14 
extract procedure 17 -10 
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WSU (continued) 
features 1-5 
file 

creating 17-3 
structure 17-1 

generated procedure 
contents 1 -35 
how to modify 13-3 
name 4-1 

menu 
command key 14-6 
description 14-6 
returning from 14-8 
status line 14-7 
use during review mode 12-4 

printed messages 16-1 
procedures 17-2 
program 

enter mode cycle 1-17 
maximum number of work stations 4-3 
modes of operation 1 -13 
name 4-1 
output 1-1 
placing on input job queue 1 -32 
processing levels 1-17 
prompt display 1-32 
region size 4-3 
restarting 1 -39 
using 1-39 

program cycle 1-17 
recover procedure 17-17 
sample programs 15-1 
status line 14-7 
utilities 17-1 

WSU-menu command key 14-3 
WSUTXCR 

command 17-15 
examples 17-16 
functions 17-14 
help display 17-16 
parameters 17-15 
procedure 17-14 

WSUTXRV 
command 17-18 
examples 17-18 
functions 17-17 
help display 17-18 
parameters 17-18 
procedure 17-17 

WXUTXEX 
command 17-11 
examples 17-13 
functions 17-10 
help display 17-13 
parameters 17-12 
procedure 17-10 
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Y edit code 8-12 

Z-ADD (zero-and-add) operation 9-40 
Z edit code 8-12 
Z-SUB (zero-and-subtract) operation 9-40 
zone, character grouping by 3-6 
zoned decimal format 3-8 
zoned decimal numeric field, maximum 
length 3-12 

0I1 I 2 parameter in WSU command 1-30 
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