


When You Are:

Planning to
Install Your
Computer

Getting Your
Computer
Ready to Use

Operating
Your
Computer

Operating and
Using the
Utilities

Programming
Your

Computer

Communicating
with Another
Computer or
Remote Device

Determining
the Cause
of a Problem

You Can Find Information In:

What to Do Before Your Computer Arrives

or

Converting from System /34 to System/36

Setting Up Your Computer

Performing the First System Configuration For Your System

System Security Guide

Learning About Your Computer
Operating Your Computer

Source Entry Utility Guide
Data File Utility Guide
Creating Displays

Work Station Utility Guide
Utilities Messages

Concepts and Programmer’s Guide
System Reference

Sort Guide

Work Station Utility Guide
(language manuals)

(language message manuals)

{communication manuals)
(communication message manuals)

System Messages
{message manuals)
System Problem Determination



IBM System/36:
Work Station Utility Guide

§C21-7905-2

What Is Your Opinion of This Manual?

Your comments can help us produce better manuals. Please take a few minutes to evaluate this manual as soon as you become
familiar with it. Circle Y (Yes) or N (No) for each question that applies. IBM may use or distribute whatever information you supply in
any way it believes appropriate without incurring any obligation to you.

Y

N

FINDING INFORMATION
Is the table of contents helpful?
What would make it more helpful?

Is the index complete?
List specific terms that are missing:

Are the chapter titles and other headings meaningful?
What would make them more meaningful?

Is information organized appropriately?
What would improve the organization?

Does the manual refer you to the appropriate places
for more information?
List specific references that are wrong or
missing.

UNDERSTANDING INFORMATION

Is the purpose of this manual clear?

What would make it clearer?

Is the information explained clearly?
Which topics are unclear?

Are the examples clear?
Which examples are unclear?

Are examples provided where they are needed?
Where should examples be added or deleted?

Are terms defined clearly?
Which terms are unclear?

Are terms used consistently?
Which terms are inconsistent?

Are too many abbreviations and acronyms used?
Which ones are not understandable?

Are the illustrations clear?
Which ones are unclear?

USING INFORMATION

Y N Does the information apply to your situation?
Which topics do not apply?

Y N s the information accurate?
What information is inaccurate?

Y N Is the information complete?
What information is missing?

Y N s only necessary information included?
What information is unnecessary?

Y N Are the examples useful models?
What would make them more useful?

Y N Is the format of the manual (shape, size, color)

effective?
What would make the format more effective?

OTHER COMMENTS

Use the space below for any other opinions about this manual
or about the entire set of manuals for this system.

YOUR BACKGROUND

What is your job title?

What is your primary job responsibility?

How many years have you used computers?

Which programming fanguages do you use?

How many times per month do you use this manual?

Your name

Company name
Street address ] :
City, State, ZIP

No postage necessary if mailed in the U.S.A.



$C21-7905-2

Fold and tape

Fold and tape

Il

Please do not staple

NO POSTAGE
NECESSARY IF
MAILED IN THE
UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 40 ARMONK, N. Y.

POSTAGE WILL BE PAID BY ADDRESSEE:

IBM CORPORATION

Information Development
Department 532

Rochester, Minnesota, U.S.A. 55901

Please do not staple

‘ne /nmiaechoe iai

N AaninA LaunA AR~ NINAR

t—n A~ cmar A



System/36

Work Station Utility Guide

File Number
S36-32

Order Number
SC21-7905-2



Third Edition (April 1985)

This major revision obsoletes SC21-7905-1. Changes or additions to the text and
illustrations are indicated by a vertical line to the left of the change.

Changes are periodically made to the information herein; any such changes will be
reported in subsequent revisions or Technical Newsletters.

This edition applies to Release 3, Modification Level 0, of IBM System/36 Utilities
Program Product (Program 5727-UT1), and to all subsequent releases and
modifications until otherwise indicated in new editions or Technical Newsletters.
Also, this publication contains examples of data and reports used in daiiy business
operations. To illustrate them as completely as possible, the examples include the
names of individuals, companies, brands, and products. All of these names are
fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

References in this publication to IBM products, programs, or services do not imply
that IBM intends to make these available in all countries in which IBM operates. Any
reference to an IBM program product in this publication is not intended to state or
imply that only IBM’s program product may be used. Any functionally equivalent
program may be used instead.

Publications are not stocked at the address given below. Requests for IBM
publications should be made to your IBM representative or to the IBM branch office
serving your locality.

This publication could contain technical inaccuracies or typographical errors. A form
for readers’ comments is provided at the back of this publication. If the form has
been removed, comments may be addressed to IBM Canada Ltd., Information
Development, Department 849, 1150 Eglinton Avenue East, Don Mills, Ontario,
Canada, M3C 1H7. IBM may use whatever information you supply in any way it
believes appropriate without incurring any obligation to you.

© Copyright International Business Machines Corporation 1983, 1984, 1985



Contents

About This Manual ... ...... ... ... ... .. ... i xi
Who should usethismanual . .. ........ ... .. . . . . . i xi
How this manual isarranged . . . . ... .. ... ... . .. . . e xi
Whatyoushould know . .. .. ... . . ... .. Xi
If you need more information . .. ... ... ... xii
Coding and debugging material . ......... ... ... ... .. ... . .. .. ... ..., xiii
Naming conventions .. .. ... ... .ttt e xiii
Summary of changes ............ ... .. . . e Xiv
Chapter 1. Introduction .. ... ... ... ... ...ttt inernnenennes 11
Using This Manual to Write WSU Programs . ........... ... .. ....vv.... 1-1
As a Guide ... ... .. e 1-1
Step 1. Design . ... .. e 1-2

Step 2. Code ... ... e e 1-2

Step 3. Enter . ... ... 1-2

Step 4. Generate . ... ... ... ... e e 1-2

Step 5. Testand Debug ......... ... ... .. . . .. ... ... 1-3

Step 6. RUN ... e e 1-3

For Examples ... ... . e 1-3
Asa Reference ... ... .. ... 1-3
What WSU Is Designed To Do .. ... ... .. .. i 1-4
What WSU Is Not Designedto Do .......... ... .. ., 1-6
WU Files ... e e 1-7
AT BYS . . e e e e, 1-7
Master Files ... ... .. e 1-7
Transaction Files . ... ... .. e 1-7
What WSU Requires to Generate an Application ........................... 1-8
The File Definition .. ... .. . . . e 1-8
The WSU Source Program . ........... .ttt 1-9
WSU Procedure Command . ........ ... i i e 1-9
What WSU Produces . ...... ... ... .t 1-10
Chapter 2. How WSU Works . . ... ... ... ..ttt iiitniiitinnannn 2-1
WSU Jobs and Work Sessions .. ... ... ... 2-1
WSU Modes Of Operation . ................ .ttt 2-4
Enter Mode Program Cycle . ... ... ... .. ... .. 2-4
Enter Mode Processing Levels . ......... ... ... .. .. .. . ... ... 2-5
Enter Mode Display Sequences ............. ... .. . .. .. i 2-7
Primary Display Sequence . ......... ... . .. ..t e 2-7
Secondary Display Sequences ............. .. .. ... ... . e 2-7
Nonsequenced Displays .. ......... ... ... i 2-7
Defining Display Sequences . ............. ... ... ... .. ... i 2-8
Review Mode .. ... .. . . e 2-9
Review Mode Variations . ......... ... . it 2-10
Review Only ... . L 2-10
Review with Update .. ..... ... ... . . . ... . . . i 2-10
Review with Master FileUpdate ............. .. ... ... ............ 2-10
Review Mode Displays . ........ ... 2-11
Separate Review Mode Displays .. ............... ... ... .......... 2-11
Combined Enter/Review Mode Displays ........................... 2-11
Display Sequences in Review Mode .. ........... ... ... . ... ..... 2-12
Review Mode Functions . ............... . . it 2-13
Page Backward ........ ... .. . ... e 2-13

Page Forward ... ... .. . . e e, 2-13
Review by Relative Record Number ............ ... ... ... ... ... 2-14
Resume Review . .. ... .. . i i e 2-15
WSU's Rolein Review Mode ........ ... ... . . ittt 2-16
Updating Master File Records During Review Mode .. .................. 2-17
Insert Mode .. ... ... .. e e, 2-18
Display Sequenceinlnsert Mode . .............. .. .. ... ... ..., 2-19
Insertinga Groupof Records . . .......... ... ... ... .. i 2-19
WSU'sRoleinlnsert Mode ............. .. ... . .. . . .. i 2-20
Delete Mode . ...... ... . .. e 2-21
WSU'sRoleinDeleteMode ............... ... ... ... ... ... ... ... 2-22
Display Station Fields and Job-level Fields ............... ... ........... 2-23
Display Station Fields ........ ... ... ... ... .. e 2-23
Session-Level Fields ........... .. ... ... .. ... . ... .. 2-23
Mode-Level Fields . ...... ... .. . . . . . . . 2-23
Job-Level Fields ... ... . . e 2-23
Display Station Local Data Area ........ ... ... .. .0 it 2-24
Chapter 3. Reserved Fields and Indicators .. ..................... 3-1
Using Reserved Fields . ... ... ... . . . . . . . . i 3-1

Contents iii



iv

RLNO e 3-3
FOLNO e 3-3
ERROR .o 3-4
FRLRU e e 3-5
FRLRN e 3-5
FRLRR . e e 3-5
TUSID e e e 3-6
WS D 3-6
FBLANK L e e e 3-6
INdiCators ... . e e 3-7
Job, Session, and Mode Indicators . ........... ... ... ... . i, 3-9
JobIndicators . ........ ... e 3-9
Session Indicators .. ... ... e 3-10
Mode Indicators . ....... ... it e 3-12
Initial Settings of Indicators . ... ... .. . . ... e e 3-14
AC (Accept Command Key) Indicator . ........... ... ... ... .. ...... 3-15
AE (Accept Sequence Error) Indicator . .......... ... ... ... ... . ..., 3-15
CG (Current Group) Indicator .. .......... . . .. .. . 0. i, 3-16
DL (Delete Made) indicator . ........ ... .. .. ... 3-16

EJ (End of Job Processing Level) Indicator . .......................... 3-17
ES (End of Sequence Set Processing Level) Indicator .. ................. 3-18
EW (End of Work Session Processing Level) Indicator . ................. 3-19

IJ (Job Initiation Processing Level) Indicator ......................... 3-19

IN (Insert Mode) Indicator . .......... ... ... . .. . i 3-20

IP (Input to Process) Indicator ......... ... ... ... ... ... .. ... 3-20

IS (Initiate Transaction Sequence) Indicator . ......................... 3-20
{W (Work Session Initiation Processing Level) Indicator ................. 3-21
JA-JN, JP-JY (Job) Indicators ... ........... ... . . .. i 3-21
KG-KL, KQ-KY (Command Key) Indicators . .......................... 3-22
PG (Program Mode) Indicator ............ ... ... ... i 3-23
RC (Recovery of Work Session) Indicator .. .......................... 3-23
RP (Repeated Display) Indicator ............ ... ... ... . . . iiiiio.. 3-24
RR (Review Record) Indicator ............. ...t rinnneennn 3-25
RS (Resume Work Session) Indicator ................... ... ... ... .... 3-26
RU (Rover Update) Indicator .................. .0ttt iinnenan. 3-26
RV (Review Mode) Indicator ....... ... ... ... . . . i 3-26
SA-SN, SP-SY (Session Level) Indicators .. .......... ... ... ... ...... 3-27
U1 through U8 (External) Indicators . ......... .. .. .. ... ... ... ..... 3-27

01 through 89 Indicators .. ........... ..ttt iitininnnnonnnnn 3-28
Chapter 4. Coding Files . ........ ... ¢t innnnenenas 4-1
WU FileS ..ot i e e e e e e 4-1
Master Files ... .. ... i e 4-1
Sharing Master Files ... ... ... ... . . . 4-2
Transaction Files .. ... ... it e e 4-2
Writing Records to and Reading Records from the Transaction File ....... 4-3
Removing Trailers and Control Records from the Transaction File ........ 4-4
Recovering a Transaction File ............ ... .. .. ... .. .. ... ..., 4-4

File Processing Procedures . .......... ... .. ... . . . i, 4-5
Typical Uses of the WSU Procedures .. ............ ... .ciiiiunueeennn 4-5
Prepare a WSU Transaction File for Use by a Non-WSU Program ........ 4-5
Remove Bilank Records . ...... ... ... ... ... . . . i i, 4-6
Create One Record Chain from Multiple Record Chains ................ 4-6

Print Relative Record Numbers . .......... ... ... . ... ... ... .. ... 4-6
Create a WSU Filefroma Non-WSU File ........................... 4-6
Reorder or Exclude Record Chains ................................ 4-6
Concatenate Multiple Transaction Files ........... ... ... ............ 4-6
Reclaim or Remove Partially Inserted Records . . ..................... 4-7
Remove partially inserted and logically deletedrecords ................. 4-7
Recover a WSU Transaction File ................. ... ... ... 4-7
TrailerS . . e e e 4-8
File Definition Coding .. ...... ... .. i i e e e e e e 4-10
F-Specification .. ... .. ... .. ... ittt 4-11
I-Specification ... ... ... e e e 4-12
AND/OR Relationships . ....... ... ... it e 4-14

Data Formats . ... ... .. e 4-16
Examples of Coding F- and |-Specifications .......................... 4-21
File Coding ... ... ittt it e e et e 4-25
J-Specification . ... ... . e 4-26
T-Specification . .. ... ... e e, 4-27
M-Specification . . ... ... .. . e 4-29
Chapter 5. Coding Arrays .. ......... ..t ininnertaaneinensons 5-1
USING ArTaYS . .ot e e et 5-2
Defining Arrays .. ... .. . e e 5-5
NamIiNgG ANTays .. .ttt e e e 5-6
SPACING AITAYS . . oottt ittt e e e e e 5-6
Ordering Arrays . ... ..ottt e e e 5-6

IBM System/36 Work Station Utility Guide



Referencing Entire Arrays For Processing ................. ... ... .. ... .... 5-7

Processing from Array-to-Array ........... .. 5-7
Processing Arrays of Different Lengths . ............. ... ... ....... 5-10
Processing an Array with a SingleValue ........................... 5-11

Adding All Elements withinan Array ............. .. .. ... ... . ... 5-14

Referencing Individual Array Elements in Processing . ..................... 5-15

INdeXiNg @n Array . . ... ...ttt 5-15
Specifyinga ConstantIndex ........... ... .. ... . . . i 5-16
Specifying a Variable Index .. ....... ... ... ... . . L. 5-18

Referencing Only Partofa Field .......... ... ... ... .. i, 5-19
Searching an Array for a Specific Element .. ......... ... ... ... ... ...... 5-21

Sorting Array Elements beforeaSearch .............. ... ... ... ... .. .. 5-22

Starting the Search at a Particular Element ... ......................... 5-23

Determining If a Search is Successful . ......... ... ... ... .. ... ... 5-25

Referencing an Element that SatisfiesaSearch ........................ 5-25

Searching an Array for More than One Element .. ...................... 5-27

Recording the Resultsof aSearch . ............ .. ... ... .. ... ....... 5-29

Displaying Entire Arrays ... ...ttt e e 5-30
Displaying Individual Elementsofan Array .......... ... .. ... ... .. .. ..., 5-31
Loading Arrays . ... .. e e e e e 5-32

Reading Input File Dataintoan Array ............ ...ttt 5-32
Reading Data from Consecutive Positions .. ........................ 5-34
Reading Data from Scattered Positions ............................ 5-36

SUMMATY . . .. e e e 5-40
Chapter 6. Coding Displays ... ....... ... ...t iiannnnnn. 6-1
Guidelines for Planning a Display . ........ ... . .. i 6-1
S-(Display Control) Specification .............. .. ...t 6-3

Identification .. ..... ... . ... .. 6-3

ARribUTES . . . . e 6-4

Function/Command Keys and Key Mask . ................ ... ... .. .... 6-4

Display SeqUeNCes . ... ... ...ttt e 6-5

PriOritY .. e 6-7

PrPIOCESS . ..ot e 6-7

Record Identifying Indicators .. ....... ... ... ... .. . .. . ... 6-8

D-(Field Definition) Specification ........... ...t iienennn 6-9

Data Fields ............ .0 et e 6-9
Input Fields . . ... ... .. . e 6-9
Output Fields . ... ... . i e e 6-9
Output/lnput Fields . ......... .. ... it e 6-9

Constant Data .. .......... ... e 6-10
PrOmPlS ... e e 6-10
Constant Values . ... ... ... .. . ittt 6-10

Required Entries . ... ........ . ... . i e 6-10

Inputand Qutput Fields ... ......... . ... .. it 6-11

CONS NS . . ..ottt e 6-14

WU Amays ... ..ot e e e 6-15

Self-Check . ... ... e 6-15

Chapter 7. Coding Processing .. ...........c..0 i iiianennennns 7-1
C-Specification Entries . ... ........... . ... e 7-2

Processing FUNCtion ... ............ .. it 7-3

CONditioONS . ... e e e 7-3

Operation Codes . ........ ..ttt e e e 7-4

ReSUIS . .. e e 7-5

COMMENES . .. .ttt e 7-6

SUDIOULINES . . .. .. e 7-7
Preprocessing .. ...... .. ... e e 7-9
OPEIatiONS . . . ... e 7-11
Arithmetic Operations . ...... .. .. ..ottt e 7-11
Array OPerations .. ... ...t e 7-13
Branching Operations . .......... ... . i, 7-19
Comparing and Testing Operations ................oueiireneennnnn.. 7-20
Comparing Factor 1 toaFieldor Literal ........................... 7-20
Comparing Factor1toaTable ............. ... ... ... .. 7-22
Range Operation . .......... ...ttt s 7-24
Debugging Operation .. ......... ...ttt 7-24
Indicator Operations (SettingOnand Off) ....................... ... .. 7-25
Input and Output OPerations .. ...........ouuitr vt enneeanns 7-25 .
Move OPerations . .........iriturunee et et 7-30
Subroutine Operations . .............. it e 7-33
Using PUTS in Special Processing Level Calculations ...................... 7-34

Examples Using PUTS .. ... . . . . it 7-36
Chapter 8. Entering and Generating a WSU Program ............... 8-1
Entering The Code . .......... ittt ittt 8-1

Entering the File Definition ... ...... ... . ... ... . . . i, 8-2
Storing the File Definition ......... ... ... ... .. 8-4

Entering the Source Program ... .......... .. ... i 8-5

Contents v



vi

Storing the Source Program . ...................... e el 8-8

Generating a WSU Program .. ... .. .. i s 8-9
Using the WSU Prompt Display ....... ... ..., 8-9
Name of Source Program . ... ... ... . i e 8-10
Nameof Library ... ... . 8-10
StOp OPtiON ... e 8-11
Source Print Option .. ... i e e 8-11
Sizeof Work Filein Blocks .. ....... .. ... . i 8-12
Generation OPtion ... .. e e 8-12
Cross-Reference Level ........ ... ... ... .. . .. i i, 8-13
Save Display Format Source .............. ... . ... .. . . . i, 8-14
Cmd 4-Puton JOBQ ... .. i e e e 8-14
WSU Procedure Command .. ........ ...t 8-15
The WSU Generation Process . ......... . ... ..o, 8-16
Generation OQUIPUL . ... ittt ittt et ettt e e 8-17
WSU-Generated Procedure . ........... ...t 8-18
Modifying the WSU-Generated Procedure .. .......................... 8-19
Maximum Number of Display Stations . ........................... 8-19
Message Member Name and Library . ......... ... ... ... .. ... ... 8-20
History File Logging .. ....... .. ... . . . ... . .. . ... 8-20
Never-Ending Program ........... ... ... ... ... .. il 8-21
Region Size .. ... ... .. e 8-21
File Disposition .............. ... .. ...... e 8-22
Debugging Option .. ... .. i e 8-22
Universal Work Session Selection Authorization ..................... 8-22
Chapter 9. Testing and Debugging WSU Programs . ............... 9-1
Diagnostic Checklist .. ...... ... .. . . i 9-2
For Errors in Generation . ... ...... ...ttt e 9-2
For Errors in Running the Program . ......... ... ... ... ... ........ ... 9-2
Supporting Documentation ........ T 9-3
Diagnostic TOOIS . ... i e e 9-3
Debugging Template and Reference Manuat .. ......................... 9-3
Generation Printout ... .. ... .. e 9-4
Heading Information ............ ... . ... . . .. 9-4
Work Station Utility Options . . ........ ... . .. . i, 9-5
Source Program Information ........... ... . ... . .. ... ... 9-6
Diagnostic Information . ............ .. .. . . 9-8
Display Format Information .. ........... .. ... ... . ... .. L, 9-13
JLIC 41 T X 9-14
Appropriate Test Data .. . ... ittt e e 9-14
Normal and Expected Data . ............ ... ... .. .. .. .. .. ... 9-15
Error Data and Unexpected Conditions . ............... ... ... ..... 9-15
Other Testing Conditions . ... ... vi ittt ittt 9-16
Chapter 10. ATTENTION: OPERATORS (Running a WSU Program) .. 10-1
JObS L e e 10-2
Work Sessions ... ... . e 10-2
Operating Modes . . ... ...ttt e 10-2
Command Keys and Function Keys . ......... ... . ... 10-3
WSU Command Keys . ...... ... i i 10-4
User Command Keys . ... ...ttt aaann 10-5
FUnction Keys ... ...t i e ettt 10-5
The WSU Display ... ...ttt i e e e e e et e i 10-6
Returning fromthe WSU Display ......... . ... ... . ... . . . . 10-8
WSU Aid Display ... .o e e 10-8
Starting a WSU Program . ... ... ... . i e e 10-9
Entering Dataona Display .......... . .. . . . 10-10
Reviewing Records . ... ... ... e 10-12
Inserting Records . ........ ... ittt i e e e 10-13
Deleting Records . ... ... ... it e 10-14
Ending a Work Session . ... ... . e 10-14
Chapter 11. WSU Example Programs ... ... ... ... i eiinrnn 111
Example Program 1: inventory Adjustments/Issues/Receipts ................ 11-1
Running IM110W . L e 111
Coding Forms  ............... e e 11-4
Program Generation Printout . .......... ... .. .0 i 11-17
Example Program 2: Item Master File Maintenance ...................... 11-30
Running IM300W . ... . e e 11-30
Coding FOrms ... . e e 11-33
Program Generation Printout . ............ .. ... . ... . .. i 11-42
Example Program 3: Sales Entry .. ... ... ... ... 11-54
Running SET00W . .. ... e 11-54
Coding FOrmMSs .. ... o e 11-55
Program Generation Printout . .. ....... ... ... . i 11-60
Chapter 12. F-(File Description) and I-(Input) Specifications ........ 12-1
F-Specification . ...... ... ... . . . . e 12-1

IBM System/36 Work Station Utility Guide



File Name (Columns 7 through 14) .. ... ... ... .. ... ... ... . ... ... 12-2
File Type (Column 15) . ... .. ... . . 12-2
Record Length (Columns 24 through 27) .. ........ ... ... ... ... .... 12-2
Length of Key Field (Columns 29 and 30) ........ ... ... .. ..., 12-3
Record Address Type (Column 31) .. ... ... .. . . . it 12-3
Type of File Organization (Column 32) ......... ... .. ... 12-3
Key Field Starting Location (Columns 35 through38) ................... 12-3
l-Specification . ........... i i e e e e e 12-4
File Name (Columns 7 through 14) .. ... .. ... .. ... . ... . . .. . ... 12-4
AND/OR (Columns 14 through 16) ........ ... ... . ... .. 12-4
Record ldentifying Indicator (Columns 19and 20) ..................... 12-5
Record ldentification Codes (Columns 21 through 41) .................. 12-5
Position (Columns 21 through 24, 28 through 31, 35 through 38) ...... 12-5

Not (Columns 25,32, 39) . ... .. ... i e 12-5
C/Z/D (Columns 26, 33,40) . ... ... ... . 12-6
Character (Columns 27, 34, 41) .. ... . . it e e 12-6
P/B/L/R (Column 43) . ... .. e 12-7
Field Location (Columns 44 through 51) .. ...... ... ... ... ... ........ 12-7
Decimal Positions (Column B2) .. ...... ... .. ... . ... . i i, 12-8
Field Name (Columns 53 through 58) . ......... ... ... ... ... ... ... 12-8
Chapter 13. J-(Job) Specification ............................ 13-1
Program Name (Columns 7 through 14) .. ... ... ... ... .. ... ...... 13-1
Display Format Member Name (Columns 15 through 22) ................ 13-1
Message Load Member Name (Columns 23 through 30) ................. 13-2
Library Name (Columns 31 through 38) ......... ... ... ... ... ........ 13-2
Maximum Number of Display Stations (Columns 39 and 40) ............. 13-3
Region Size (Columns 41 and 42) ... ... ... ... . . ..t iiunninnnnnnn 13-3
Date/Edit (Column 43) ... ... .. i i e e e e 13-4
ldeographic Mode (Column 44) .. ... ... ... . . ... .. . .. 13-4
Chapter 14. E-(Array) Specifications . ................... ... .. 14-1
Array Name (Columns 27 through 32) ........... .. .. .. ..o i, .. 14-1
Number of Entries in the Array (Columns 36 through 39) ................ 14-1
Length of Entry (Columns 40 through 42) . ............ ... ... . ...... 14-2
Decimal Positions (Column 44) ... ... . ... .. ... . . ... 14-2
Sequence A/D (Column 458) ... .. ... ... 14-2
Chapter 15. T-(Transaction File) and M-(Master File) Specifications 15-1
T-Specification ... ... ... . . e e e 15-1
File Name (Columns 7 through 14) .. ... ... ... ... .. . ... . ... 15-1
File Definition Location (Columns 16 through30) ..................... 15-1
Library Name (Columns 15 through 22) ............ .. ... ... ..... 15-2
Source Member Name (Columns 23 through 30) .................... 15-2
Not-Found Indicator (Columns 49 and 50) ........................... 15-3
Header Record Identifying Indicator (Columns 55 and 56) ............... 15-3
Number of Records (Columns 57 through 60) ......................... 15-4
Error Indicator (Columns 61 and 62) . ............ ... ... iuiiinna.. 15-4
M-Specification ........... ... ... ..... e e et 15-5
File Name (Columns 7 through 14) ... ... ... .. ... ... ... . .. ... 15-5
File Definition Location (Columns 15 through30) ..................... 15-6
Library Name (Columns 15 through 22) ............ ... ... ...... 15-6
Source Member Name (Columns 23 through 30) .................... 15-6

GET Field Names (Columns 31 through 48) ......... .. ... ............ 156-7
Not-Found Indicator (Columns 49and 50) ............. .. ............ 15-7
Error Indicator (Columns 61 and 62) .............. ... ... ... 15-7
File Definition Type (Column 83) ... ... ... .. . . . ... i, 15-8
Field Level (Column 64) .. . ... ... . s 15-9
Chapter 16. S-(Display Control) and D-(Field Definition) Specifications 16-1
S-Specification . ... ... . e e e 16-1
Display Format Name (Columns 7 through 14) .. ...................... 16-1
Format ID (Columns 16 and 16) .. ........... ... it 16-2
Start Line Number (Columns 17 and 18) .. .......... ... ... . ..o . 16-3
Number of Lines to Clear (Columns 19and 20) ....................... 16-3
Lowercase (Column 21) ... ... . e 16-4
Return Input (Column 22) ... ... .ttt 16-4
Reset Keyboard (Columns 23 and 24) .............. ..., 16-5
Sound Alarm (Columns 25and 26) ............... .. .. .. ... i 16-5
Enable Function Keys (Column 27) . ...... ... ... . ... ... . i, 16-6
Enable Command Keys (Column 28) ......... ... ... ... ... ... ... ..... 16-7
Blink Cursor (Columns 29 and 30) .......... ... it iiiinnnnnnn. 16-8
Null Fill (Columns 37 and 38) . ...... ...ttt iiians 16-9
Enter Mode Sequence (Columns 41 through 44) . ..... ... ... ... ...... 16-9
Start (Column 41) . ... e 16-9

End (Column 42) .. .. .. e e e 16-9

Entry Required (Column 43) .. ............ .. .. . . .. . ... 16-10
Repeat (Column 44) .. .. .. ... e 16-10
Priority (Column 46) . . .. ... ... e 16-10

Contents vii



viii

Preprocess (Column 47) . . ... ... . e 16-11

Review Mode Record identifying Indicators .......................... 16-11
Insert Mode Record ldentifying Indicators .. ......................... 16-11
Key Mask (Columns 64 through 79) .......... . ... ... . ... .. ..... 16-12
D-Specification ............. .. i e 16-14
WSU Field Name (Columns 7 through 12) . ......................... 16-14
WSU Arrays (Columns 13 through18) .......... ... ... ... ............ 16-156
Array Elements per Row or Column (Columns 13 and 14) ............ 16-15

Fill Direction (Column 18) .. ... ... ... .. ... ... . ... ... . .. 16-15
Line Number Skip Factor (Column 16) ........................... 16-15
Horizontal Positions Space Factor (Columns 17 and 18) ............. 16-15
Starting Location (Columns 19 through 22) ......................... 16-16
Line Number (Columns 19and 20) ............ .. .. ... .. .. 16-16
Horizontal Position (Columns 21 and 22) ......................... 16-16
Output Data (Columns 23 and 24) ........... ... 0. iiiiiiennnnn. 16-17
Edit Code (Column 25) ... .. it e e e s 16-17
Input Allowed (Column 26) . ........ ... ... ... . i, 16-17
Data Type (Column 27) .. ... .. ... e 16-18
Mandatory Fill (Column 28) ........... ... ... ... .. 16-20
Mandatory Entry (Column 29) . ... ... ... .. i e 16-20
Self-Check (Column 30) . ... ... . ittt 16-21
Adjust/Fill (Column 31) ... ... . . . e 16-21
Position Cursor (Columns 32and33) ............. ... . .cveinenn. 16-22
Controlied Field Exit (Column 35) .............. ... ... ... ... ... 16-22
Auto Record Advance (Column 36) ......................... . ...... 16-23
Protect Field (Columns 37 and 38) ......... ... . ... ... . i, 16-23
High Intensity (Columns 39 and 40) ............ ... ... .. ... .ccuu... 16-24
Blink Field (Columns 41 and 42) ...............cciuiiiunneannnnnn 16-25
Nondisplay (Columns 43 and 44) ... ......... .. ... 0. 16-25
Reverse Image (Columns 45and46) ............. ... ... .. ... ...... 16-27
Underline (Columns 47 and 48) .......... ... ...ttt 16-27
Column Separators (Column 49) . ....... ... ...t 16-28
Lowercase (Column 51) .. ... . .. .. ... . . .. 16-29
Constant Type and Constant Data (Columns 56 through,79) ............ 16-30
Continuation (Column 80) .. ........ ...t 16-32
Chapter 17. C-(Processing) Specification ...................... 171
Processing Function (Columns 7and8) ............................. 17-2
Conditioning Indicators (Columns 9 through17) ...................... 17-3
Factor 1 and Factor 2 (Columns 18 through 27 and 33 through 42) ........ 17-5
Operation (Columns 28 through 32) .. ... ... ... ... ... . i 17-6
Table or Message Text (Columns 33 through52) . ..................... 17-6
Literal (Columns 43 through 52) ......... ... ... ... ... . ... 17-6
Result Field (Columns 43 through53) .......... ... ... . ... ... ... ... 17-9
Result Field Name (Columns 43 through 48) ....................... 17-9
Result Field Length (Columns 49 through 81) ...................... 17-9
Result Field Decimal Positions (Column 52) ...................... 17-10
Resuit Field Half-Adjust (Column 83) ........................... 17-11
Use of Column 53 to Continue Message Text . ..................... 17-11
Resulting Indicators (Columns 54 through 59) ....................... 17-12
Plus or High1 > 2 (Columns 54 and 55) ......................... 17-12
Minus or Low 1 <2 (Columns 56 and 57) ........................ 17-12
Zero or Equal 1=2 (Columns 58 and 59) ........... ... ... .. .... 17-12
Additional Uses of Resulting Indicators . ......................... 17-14
Comments (Columns 60 through 80) ............................... 17-14
Chapter 18. Operation Codes .. ... ... ....... ... ...t iunnnn. 18-1
AD D e 18-1
BEGSR (Begin Subroutine) .............. ... . ... e 18-1
COMP (Compare) .. ...ttt e et e 18-2
DEBUG ... 18-2
DIV (Divide) ...t 18-4
ENDSR (End Subroutine) ......... ... ... . . .. .. e 18-4
EXSR (Execute Subroutine) .......... ... .. ... . . .. 18-5
GET (Get a Master File Record) . .......... ... ... ... ... ... oL, 18-6
GETNH (Get the Next Header Record in the Transaction File) ............. 18-7
GETNR (Get the Next Record in the Transaction File) ................... 18-8
GETPH (Get the Previous Header Record in the Transaction File) .......... 18-9
GETPR (Get the Previous Record in the Transaction File) ............... 18-11
GOTO e 18-12
IMSG (Display an Information Message) ............................ 18-13
LOKUP (Look for Next Element of Array) .......... ... ... ... ....... 18-14
MOVE (MOVE) ...ttt e e et e et 18-16
MOVEA (Move Array) . . ...ttt e e et it e et et e 18-17
MOVEL (Move Left) . ... ... ... . i 18-18
If factor 2 is the same length as theresult fieldand: ................. 18-19

If factor 2 is longer than the result fieldand: .. ... ... ............ ... 18-19

If factor 2 is shorter than theresult fieldand: .. .................... 18-19
MSG (Display a Diagnostic Message) ............... ... i, 18-20

IBM System/36 Work Station Utility Guide



MULT (Multiply) ... 18-22

MVR (Move Remainder) ........... ... ... . i 18-22
PRTY (Priority) ...t e 18-23
PUT (Write a Transaction File or Master File Record) .................. 18-24
PUTN (Addtoa Master File) . ........ ... ... ... . 18-24
PUTS (Show a Display) .......... ..t 18-25
RANGE (Range Check) .......... ... .. .. . . i, 18-27
SETOF (Set Off) ... e e 18-27
SETON (Set On) ... . e 10-28
SORTA (Sort the Elements of an Array) ........... ... ... ... ... ....... 18-28
SUB (Subtract) ... ... e 18-29
TAG . e 18-29
TIME (Get the Time of Dayand Date) ............... ... ... ... ...... 18-30
XFOOT (Sumthe Valuesof an Array) ......... ... ... ... ... .. ...... 18-30
Z-ADD (Zeroand Add) ......... ... ... 18-30
Z-SUB (Zeroand Subtract) ...........c. .t 18-31
Chapter 19. File Processing Procedures . ...................... 19-1
WSU Extract Procedure (WSUTXEX) . ... ... ... .. 19-1
Major FUNCLIONS . . .. i i e e e e 19-1
Prompt Display .. ... . . e 19-2
ParametersS . ... e 19-2
Command Statement Format . .. ....... ... .. 19-5
EXamples .. ... . e e e e 19-6
WSU Create Procedure (WSUTXCR) . ... ... . i 19-7
Major Functions .. ... ... .. ... e 19-7
Prompt Display ... .. e 19-7
Parameters ... ... e 19-8
Command Statement Format . ............. ... .. ... iy 19-10
Examples . ... ... e 19-10
WSU Recover Procedure (WSUTXRV) ... ... .. ... . i, 19-12
Major Function . ... ... . . e 19-12
Prompt Display .. ... e e 19-12
Parameters . . ... e e 19-13
Command Statement Format ... ....... ...ttt 19-14
Examples . ... ... e T 19-14
Chapter 20. ldeographic Considerations . ...................... 20-1
Using ldeographic Characters . ......... ... ... .0 tiiiiie i, 20-1
Space Requirements ... ....... ... ..ttt e 20-1
Usage Restrictions . ...... ... ...ttt 20-2
ldeographic Coding .. ...... .. ... ... . 20-2
Concatenation Rules ... ....... . ... .. . .. i 20-3
Appendix A. Using Self-Check Fields . ......................... A-1
Appendix B. Additional Topics and Programming Considerations .. ... B-1
Assigning Priority to Display Format Processing and Subroutines ........... B-1
Examples of Assigning Priorities . ........... ... .. . ... .. B-2
Saving Total Fields ... ... .. ... . .. ... . B-2
Interactive Communications Feature (SSP-ICF) ....... ... ... ... ........ B-3
Distributed Data Management (DDM) ......... ... ... .. ... . ... ... .. B-3
Delete-Capable File Considerations . ............ .. ... ... ... ... ... B-3
Extend File Considerations . ............... ... B-3
Logical Delete Considerations . ............ ...t uiimimuennnnenn.. B-4
User-Defined Help Displays . ....... ... ... . i i, B-5
GloSSary . ... e e e e e e X-1
IndeX . .. e e e e e X-9

Contents ix



X IBM System/36 Work Station Utility Guide



About This Manual

Who should use this manual . . .

This manual explains how to use WSU, the work station utility. It is
intended for people who have a basic understanding of data
processing concepts and perhaps some data processing experience
and who have read the WSU Introduction or have equivalent
knowledge of WSU.

Using this manual, you should be able to:

e Design WSU programs

e Code WSU programs

e Enter and generate WSU programs

e Test and debug WSU programs

e Run WSU programs and procedures

e Follow coded WSU program examples

e Interpret generation listings.

How this manual is arranged . . .

Part 1 (Chapters 1 through 11) explains how to design, code, enter,
compile, test, debug, and run a WSU program. [t is intended as a
guide for those programming in WSU and those running WSU
programs.

Part 2 (Chapters 12 through 20) is strictly reference information,
including all possible entries for each column of each WSU

specification sheet. Chapter 20 discusses the use of ideographic
characters in WSU programs.

What you should know . . .

You need to be familiar with the following information before reading
this manual:

e You need to know how to use the controls and indicators on your
display screen and how to use the keys on your keyboard, such as:

— Cursor movement keys
— Command keys
— Field exit keys
— Insert and delete keys
— Error reset key.
This information is contained in:

e [IBM 5291 Display Station Operator's Guide, GA21-9409
o IBM 5292 Color Display Station Operator's Guide, GA21-9416
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IBM 5251 Display Station Models 1 and 17 and IBM 5292 Dual
Display Station Operator's Guide, GA21-9248 .

IBM 5257 Display Station Models 2 and 12 Operator's Guide,
GA21-9323.

You need to know how to operate your display station to use the
System/36 System Support Program (SSP):

— Signing on and signing off the display station

— Interacting with displays

— Using help

— Entering control commands and procedure commands
— Responding to messages

This information is contained in the manual Operating Your
Computer, SC21-9026.

You need to be familiar with the data processing information
contained in the manual Learning About Your Computer,
SC21-9018.

You need to be familiar with the introduction to WSU contained in
the manual Work Station Utility (WSU) Introduction, SC21-7904.

You need to know how to design efficient programs by being
familiar with the manual Concepts and Programmer's Guide,
SC21-9019.

You need to know how to design and code displays by using the
manual Creating Displays: Screen Design Aid and System
Support Program, SC21-7902.

You need to know how to use the source entry utility (SEU) to
enter your source programs and to update source members. This
information is contained in the Source Entry Utility Guide,
SC21-7901.

If you need more information . . .

xii

You might need some or all of the following manuals for additional
information while using this manual.

System Reference, SC21-9020, is a reference manual for all
System/36 procedures, commands, and OCL.

Keyboard Template, GX21-7929, identifies the command keys
used by WSU.

Programming with RPG I/, SC21-9006, explains how to use the
RPG language.

System Messages, SC21-7938, contains all messages that the
System/36 displays.

Utilities Messages, SC21-7939, contains all printed and displayed
messages that you might get on your WSU program.

System Problem Determination, SC21-7919, helps you determine
whether a problem is in your own program or in the computer.
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e IBM 5292 Color Display Station Programmer's Guide to Using
Color, GA21-9413, is a reference manual describing the use of
color on the System/36 displays.

e Sort Guide, SC21-7903, explains how to use the SSP sort utility.

e Ideographic Sort Guide, SC09-1054, explains how to design,
code, and run sort programs and procedures that use ideographic
data characters.

e System Data Areas, LY21-0592, explains the data areas of the
system.

e Distributed Data Management Guide, SC21-8011, explains how to
use the DDM feature.

Coding and debugging material
e RPG Control and File Description Specifications, GX09-1035.
e RPG /nput Specification, GX09-1033.
e Display Format Specifications, GX21-9800.

e IBM 5257 Display Station Keyboard Template Assignment Sheet
and Display Screen Layout Sheet, GX21-9271.

o WSU Job, Array, and File Specifications, GX21-9444.

e WSU Processing Specifications, GX21-7936.

o WSU/$SFGR Debugging Template, GX21-7926.
Naming conventions

Generally, as an application is designed, it is helpful to follow a
specific naming convention for programs, displays, and menus. {n this
manual, the following conventions are used for program, display, and
menu names:
e Program names use the format aannnW, where:
— aa identifies the type of application:
OE means order entry
AR means accounts receivable
IM means inventory management
SE means sales entry
— nnn is a number that identifies the type of program:
100-199 for data entry
200-299 for inquiry

300-399 for file maintenance

400-499 for file update
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500-599 for sort

900-999 for report printing and listing
— W identifies the name of a WSU program name.
Display names are formed by adding a D to the end of the
program name that uses the display. If the program uses more
than one display, a sequence of D1, D2, and so on is used.
Menu names use the format aannnM, where:
— aa identifies the type of application

— nnn is a number assigned to the menu
— M identifies the name as a menu name.

Summary of changes

Xiv

The following changes have been made for Release 3 Modification O:

WSU now supports non-contiguous keys for alternative indexed
files.

The maximum key length for indexed files has been increased to
99 bytes.

The Distributed Data Management (DDM) feature to let WSU
programs use remote transaction and master files has been added.

Alternative indexes can now be created over direct files.

Various technical and editorial changes have been made to
improve the quality and usability of this manual.
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Chapter 1. Introduction

WSU, the work station utility, is a part of the System/36 Utilities
Program Product.

WSU is designed to help you write application programs that enter
data into a single transaction file from one or more display stations, as
well as edit and verify the data that is entered. WSU will also help
you write programs that inquire into or maintain master files, again
from one or more work stations.

If you have read the WSU /Introduction, much of this first chapter is
going to be familiar to you, because it is a summary of the essentials
of WSU. The second chapter in this manual then expands on some of
the topics mentioned at the end of the WSU Introduction.

Using This Manual to Write WSU Programs

As a Guide

You can use this manual in three ways:
e As aguide
e For examples

e As a reference.

The first part of this manual is intended as a guide in completing these
steps for writing and using WSU programs:

1. Designing the program
Coding the program on specification sheets

Entering the code into the system, probably with SEU

2

3

4. Generating the program

5. Testing the program and debugging it if necessary
6

Running the program.
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Step 1. Design

Step 2. Code

Step 3. Enter

Designing a program means planning the output, the processing, and
the input. You must decide what information you need the program
to produce, what processing will produce the necessary information,
and what input data is available.

Chapters 1 through 3 present some information on WSU that you will
need to know in order to design a WSU program; the Concepts and

Programmer's Guide describes in much more detail the techniques for
analyzing and designing application programs.

Coding a program means writing the instructions that tell the
computer what data to use, how to process it, and what to do with
the results. You write these instructions as specifications:

e Job (J) specification

e Array (E) specification

. Transaétion file (T) specification

o Master file (M) specification

e Display format (S) specification

e Field definition (D) specification

e Processing (C) specification.

WSU also requires a file definition, which includes the following
specifications:

e File description (F) specification
e Input (1) specification.

Chapters 4 through 7 discuss considerations for coding files, arrays,
displays, and processing for WSU programs.

Entering a program means getting your written instructions (your
code) into the computer. You use SEU (the source entry utility) or in
some cases SDA (the screen design aid) to enter your instructions.
Chapter 8 discusses entering code.

Step 4. Generate

1-2

Generating (or compiling) a program means changing your
instructions (called a source program) into a form that the computer
can use (called a subroutine by WSU). The generating is done by the
computer; all you have to do is enter the correct command that tells
the computer how to generate your source program. Chapter 8
discusses generating your program.
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Step 5. Test and Debug

Testing a program means running a program with some sample data to
be sure that it produces the proper results. Testing helps you find
errors (bugs) in your program before you run it with your actual data.

Debugging a program means correcting errors in it. After you debug
your program, it is ready to use.

Chapter 9 discusses considerations for testing and debugging your
program.

Step 6. Run

Running a program means using a generated program to process some
data. Once your program compiles successfully, all an operator has to
do is either enter the procedure command that tells the computer to
run your program or select an item from the WSU display.

Chapter 7, Coding Processing, includes information about what
happens when a program is run; you will need this information when
you code the processing for your program.

Chapter 10, ATTENTION: OPERATORS, describes running a WSU
program; it is intended for those charged with running the actual
program.

For Examples

Chapter 11 contains several programs provided as examples to
illustrate WSU'’s abilities.

As a Reference

The second part of this manual is intended as reference material.

Chapters 12 through 17 describe the specific entries that can be made
for each appropriate column of the various specification sheets.
Chapter 18 describes the operation codes, and Chapter 19 the
transaction file processing procedures that WSU provides.
Considerations for using ideographic characters are discussed in

Chapter 20.
Appendixes provide formulas and summary charts.
In addition, there is a Glossary that defines data processing,

System/36, and WSU terms that you may not be familiar with, and, of
course, an /ndex to help you locate the topic you need.
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What WSU Is Designed To Do

1-4

With master files WSU programs can
e Inquiry

e Maintenance.

do:

With transaction files, WSU programs can do:

e Data entry

— Simple

—  With edit

~  With update
e Record review
e Record insertion

e Record deletion.

Inquiry programs let the operator(s) enter a key field on a display,
and then the programs display certain information from a

corresponding record in a master file.

Inquiry

User A

Application
Program

Employee No.
1234

11234 |

1 Nickel, ST I’. —
150.0 hours

- J

————— ——

T—b

Master File

1234
Nickel, ST
50.0 hours

Maintenance programs let the operator(s) change or add records in

an existing master file.
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Simple data entry is like typing index cards, but with WSU the

operator is prompted for the information, and the program takes care

of putting it in the proper positions in the transaction file record.

Simple Data Entry

User A

Employee No.
1234

Nickel, ST

Enter

Employee No.
4567
Eakins, B F

Application
Program

Introduction
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P 1234

h 4567

Transaction File

=

Nickel, ST

Eakins, B F




Data entry with edit has the WSU program check to see if the
typed data is correct. Editing can be done by:

e Checking the master file to verify entries (such as whether a
master record exists for that transaction record, or whether
overtime hours were entered for an employee on salary)

e Designing some standards into the program (such as whether
overtime hours are excessive).

Data Entry with Edit
Application

Program Master File

User A

Employee No.
1233

I
I
\
\

User B

—— e — ——

Employee No.
4567
65.0 hours

- 60.0 hours
maximum

—— s ——

Data entry with update lets an operator also retrieve records from a
transaction file and make changes to those records.

Record review lets an operator review transaction records entered,
during the current session or during a previous session, from that
display station.

Record insertion lets an operator place records within the chain of
transaction records maintained for that display station. :

Record deletion lets an operator remove records from the chain of
transaction records maintained for that display station.

What WSU Is Not Designed to Do

1-6

WSU is intended only as a data entry/update, maintenance, and
inquiry utility; it does not produce printed reports. So printed reports
based on master or transaction files must still be produced using DFU
or programs written in RPG or another programming language.
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WSU Files

Arrays

Files and arrays, including considerations for coding them, are
described in Chapter 4, Coding Files, and Chapter 5, Coding Arrays.

WSU allows you to search arrays, at the time your program is run, for
a uniquely identified data item. WSU arrays are described on

E- (array) specifications and created by C-(processing) specifications.
Up to 75 execution-time arrays can be used in a WSU program.

Master Files

WSU uses the same master files, direct or indexed, as other languages
and utilities.

Your system may have DDM (Distributed Data Management). DDM
lets WSU programs use master files that are on a remote system. (A
file on a remote system is referred to as a remote file.) For a brief
description of DDM, see Appendix B.

A combined total of up to 20 remote and local master files can be
referenced or updated in a WSU program.

Transaction Files

A WSU transaction file is a direct file, and only one is used per
program. Also, only one program should work with any given
transaction file.

~ur system has DDM, your WSU program may use a remote
uansdction file.

The data in a transaction file can come from any or all of three
sources:

e« From operators, responding to prompts on the displays
o From related master files
e From the program.

The records in your transaction file can be of two types: detail and
header.

e Detail records contain the information for one transaction.

e Header records contain information that applies to all the detail
records associated with them.

Transaction files also contain, in addition to your data, some control
information that WSU puts in for its own use. The control information
includes:

e The job control record

e A work session control record for each display station
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e A 13-position trailer field that WSU adds to the end of each data
and control record, which contains pointers to form a logical chain
of the records associated with each display station.

What WSU Requires to Generate an Application

WSU uses three things to generate an application program: a file
definition, a source program, and a-procedure command.

The File Definition

1-8

The file definition describes the records in the transaction and master
files. The file definition for WSU consists of:

e A F-(file description) specification for each file, describing the
physical characteristics and the organization of the file

e /-(input) specifications for each record type in the file, describing
the format of the records. [-specifications also describe local data
area fields and session-level fields.

These specifications must be stored in one or more source members
that are different from the member that contains the WSU source
program. There are several ways in which file definitions can be
stored in a library. You can have:

e A separate source member for each file’'s F- and |-specifications

e One source member that contains a// of the necessary F- and
t-specifications '

e Two or more source members with some members containing the
F- and I-specifications for two or more files

e A source member that contains an entire RPG |l source program.
From that source member, WSU uses only the F- and
I-specifications.

The T-specification in the WSU source program indicates which file
definition source member contains the F- and I-specifications for the
transaction file; the M-specifications in the WSU program indicate
which file definition source members contains the F- and
|-specifications for the master files as well as the |-specifications that
describe local data area and session-level fields.

Chapter 12, F-(File Description) and I-(Input) Specifications, explains
the entries on F- and |-specifications; Chapter 8, Entering and
Generating a WSU Program, describes entering the F- and
I-specifications using SEU.
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The WSU Source Program

The source program consists of instructions to process data and to
format the displays.

e The J-(job) specification describes some characteristics about the
program you are writing.

e The E-(array) specifications describe any execution-time arrays
that will be used for the job. .

e The T-(transaction file) specification describes the transaction file
(if any) that will be used for the job.

e The M-(master file) specifications describe any master files that
will be used for the job.

e The S-(display control) specifications describe some overall
characteristics of each display presented by the program.

o The D-(field definition) specifications describe the data that will
be part of each display.

e The C-(processing) specifications describe any operations that are
to be performed on the data as well as the direction the program
should take in a given situation.

Chapter 4, Coding Files, discusses considerations for using files in
your WSU program; Chapter 15, T-(Transaction File) and M-(Master
File) Specifications, gives detailed information on completing each
appropriate column of those specification sheets.

Chapter b, Coding Arrays, discusses considerations for using arrays in
your WSU program; Chapter 14, E-(Array) Specifications, gives
detailed information on completing each appropriate column of that
specification sheet.

Chapter 6, Coding Displays, discusses considerations for using
displays in your WSU program; Chapter 16, S-(Display Control) and
D-(Field Definition) Specifications, gives detailed information on
completing each appropriate column of those specification sheets.

Chapter 7, Coding Processing, discusses considerations for using
processing in your WSU program; Chapter 17, C-(Processing)
Specifications, gives detailed information on completing each
appropriate column of those specification sheets.

Chapter 8, Entering and Generating a WSU Program, tells you how to
enter the specifications into the system.

WSU Procedure Command

When you have created and stored the file definition and the source
program, you generate your program by entering the WSU procedure
command. The command and its parameters are discussed in detail in
Chapter 8, Entering and Generating a WSU Program.
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What WSU Produces

When WSU builds, or generates, an application program from the file
definition and source program you provide, it produces:

e A WSU program that is stored as a subroutine member (not as a
load member) ,

e A /oad member containing the display formats
e A procedure that operators use to run the program/job

e A generation printout (similar to those produced by other
programming languages) that lists the program instructions as well
as any errors that WSU may have identified.

If WSU finds severe or terminal errors in your program, it gives you
only the source printout identifying those errors and WSU ends. The
output from a WSU program generation is described in Chapter 8,
Entering and Generating a WSU Program, and in Chapter 9, Testing
and Debugging a WSU Program.

Figure 1-1 shows the steps that WSU goes through to produce the
procedure used to run WSU programs.

Source
program

File
definition

l

Wsu wsu
procedure WSsu program
command (subroutine)
|
Format
ioad
member

Procedure

Generation
printout

J

Figure 1-1. WSU Program Generation
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Chapter 2. How WSU Works

WSU Jobs and Work Sessions

A WSU job is the entire period starting when the first user (display
station) signs on to a particular application program until the time the
last user signs off. More than one WSU job (for example, an order
entry program and an inventory inquiry program) can run at the same
time.

A WSU work session is the period starting when a particular user
(display station) signs on to a job until the time that particular user
signs off. Severa/ work sessions can begin and end during the course
of a job, because WSU programs can be designed to allow more than
one user at the same time.
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Following is an example of WSU jobs and work sessions during a

business day:

8:25 a.m.

9:05 a.m.

10:15 a.m.

11:55 a.m.

1:05 p.m.

1:20 p.m.

2:15 p.m.

3:45 p.m.

4:30 p.m.

Mary Schmidt signs on to

a WSU program named IM200W

from display station W2.

William Russell signs on
to program iM200W
from display station W3.

Carol Anderson signs on to
a WSU program named AR102W

from display station W4.

Mary Schmidt signs off
program IM200W
from station W2.

Mary Schmidt again signs on

to program IM200W
from station W2.

William Russell signs off
program IM200W
from station W3.

Michael Blake signs on
to program AR102W
from station W3.

Carol Anderson signs off
program AR102W
from station W4.

Mary Schmidt signs off
program IM200W
from station W2,

Michael Blake signs off
program AR102wW
from station W3.
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Begins job and session

Begins session

Begins job and session

Ends session only
(because W3 is still
active)

Begins another session

Ends session only
{because W2 is again
active)

Begins session

Ends session

Ends session and job

Ends session and job



8:25

9:05 10:156 11:55 1:05 1:20 2:15 3:45
| ! ] j_ 1 i |

e M ary Schmidt ——-l t—————Mary Schmidt

Job IM200W

W2 Work Session for Job IM200W

I———_William Russell

W3 Session for Job 1M200W

4:30

Job AR102W

Carol Anderson |
W4 Work Session for Job AR102W

l Michael Blake

l W3 Session for Job AR102W
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WSU Modes Of Operation

Modes are the four different ways in which WSU programs can work
with a transaction file:

e If the operator is simply adding records to the transaction file by
entering data in response to prompts (data entry), the program is
said to be in enter mode. Enter is the initial mode and the
standard mode when a program is run.

e If the operator is looking at or updating records previously entered
in the transaction file (record review), the program is in review
mode.

o [f the operator is inserting records between records that already
exist in the transaction file (record insertion), the program is in
insert mode.

e If the operator is removing records from a transaction file (record
delete), the program is in delete mode.

Operators change from one mode to another, if the program allows for
such changes, by using command keys.

Enter Mode Program Cycle

The basic cycle for a WSU program (that is, for enter mode) is:

1. Show a display. Show a
display

2. Accept input from the display.
3. Process the input.

Select the Accept input
4. Select the next display to show. next display from the

to show display
5. Returnto 1.

Process the
input

WSU programming logically fits this ¢ycle because you define a
display (on S- and D-specifications), then define the processing that
should occur for the display (on WSU C-specifications). And you
define the displays and processing in your program in the order that
you want the displays to appear.
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Enter Mode Processing Levels

Processing levels are steps in the enter mode program cycle (see
Figure 2-1) that occur automatically at specific times:

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

Work session initiation (/W) occurs once for each display station
(including the first) before processing for that display station
begins.

End of sequence set (ES) occurs whenever a primary display
sequence ends. (See Enter Mode Display Sequences later in this
chapter.)

End of work session (EW) occurs once for each display station
(including the last) when the display station ends its use of the
program.

End of job (EJ) occurs once, when the last display station ends its
use of the program.

You can ignore these steps in the cycle if you wish, or you can tie
special processing and/or displays to them as follows:

IJ, IW, EW, and EJ processing levels

- One display and associated processing (S-, D-, and
C-specifications) or

— One display with no associated processing (S- and
D-specifications only) or

— Processing with no associated display (C-specifications only).

ES processing level

— Processing with no associated display (C-specifications only).

Refer to Chapter 6, Coding Displays, and Chapter 7, Coding
Processing, for explanations of how to associate processing levels
with displays and processing.
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When a WSU program begin‘s,T
the 1J display appears and |J
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 been1
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.

p——

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.

= == ~1 do IW processing

—

—

First
display
station

| Show W display and
do |J processing
(optional)!

Show IW display and

(optional) !

— — Select a display

Show the selected
display

Process the display

End-of-

Do ES processing

work-session

End-of-primary
sequence-set

Do ES processing

(optional)!

(optional) !

r

Show EW display and
do EW processing
(optional)!

Last
display
station

Show EJ display and
do EJ processing
{optional )

End the job

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

End the
work session

The EJ display/processing
occurs once per program,

after EW processing com-
pletes for the last display

station, or when the pro-

gram sets the EJ indicator
on.

'Optional means the program need not include a display and/or processing instructions for this level.

Figure 2-1.

WSU Enter Mode Processing Levels
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Enter Mode Display Sequences

You can define as many as 245 displays in a WSU program. In enter
mode, displays can be sequenced (grouped in a particular order) so
that when one display completes processing, the next one in sequence
is automatically presented and when the last display of the sequence
completes processing, the first display is automatically presented
again.

Once a sequence begins, a work session stays in that sequence until
the program or the operator selects a display that is out of the
sequence. The program can modify display sequences by using
PUTS, MSG, and IMSG operations (see Chapter 7, Coding
Processing, and Chapter 18, Operation Codes).

The operator can modify display sequences either by pressing the
Bypass Display command key (Cmd 2) or by pressing the WSU
Display command key (Cmd 1) and then responding to the WSU
display. (Chapter 10, Running a WSU Program, describes the keys
and the WSU display).

WSU recognizes three types of display sequences: primary, secondary,
and nonsequenced. (IJ, IW, EW, and EJ displays are not included).

Primary Display Sequence

The primary display sequence is placed first in the source program
(unless you are using 1J and/or IW displays). WSU requires one (and
allows only one) primary sequence per program; however, this
sequence can be as brief as one display.

Secondary Display Sequences

Secondary display sequences are optional; if used, they immediately
follow the primary sequence in the source program. You can include
more than one secondary sequence per program,

Nonsequenced Displays

Nonsequenced displays are not included in either the primary
sequence or any of the secondary sequences. They must follow all
sequenced displays in the source program. You can include more
than one nonsequenced display per program, and you can use a
primary sequence and nonsequenced displays with no intervening
secondary sequences.
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Defining Display Sequences

Display sequences are defined by the Start Sequence and End
Sequence entries of the S-specification and by their place in the
source program. See Chapter 6, Coding Displays, and Chapter 16,
S-(Display Control) and D-(Field Definition) Specifications for further

information.

Types of Display Sequences

Secondary

)

Nonsequenced

Primary
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Review Mode

When you code your WSU program to allow review mode for a
transaction file, operators can look at, or look at and change, those
records in the transaction file chain for the current work session. That
is, if an operator were at display station W1, he could review any
records in the transaction file that had been entered from W1, whether
he had just entered them or whether he or someone else had entered
them earlier in the day or week. (It is possible to allow operators to
also review records entered from display stations other than the one
they are using; see Universal Work Session Selection Authorization in
Chapter 8.)

You code your WSU program to allow review mode by designating
one or more displays in your program as review-capable; that is, a
display that can be used to review records. You do this by specifying
the record types that can be reviewed using that display as the Review
Mode Record Identifying Indicators entry (columns 48 through 53) of
the appropriate S-specification. (For more information, see Chapter 6,
Coding Displays, and Chapter 16, S-(Display Control) and D-(Field
Definition) Specifications.

You can also code certain conditions and operations for review mode

on the display’s C-specification. (For more information, see Chapter
7. Coding Processing, and Chapter 17, C-(Processing) Specifications.
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Review Mode Variations

Review Only

If you want operators to be able to look at records but to make no
changes to them, there are several methods you can use to code
processing for the review-capable displays:

e You can code a GOTO operation that branches to the end of the
processing when the RV (review mode) indicator is on.

e You can condition PUT operations to occur only when the RV
indicator is not on.

e You can define a preprocessed display where, when the RV
indicator is on, a SETON operation turns on another indicator (01
through 89) to protect all input fields; then a PUTS operation
presents the review display. You also need to specify the indicator
for the Protect Field entry on the D-specification. Preprocessing is
described in Chapter 7.

Review with Update

If you want operators to be able to change records as well as look at

‘ them, you can simply use the RV indicator to condition the operations

on the C-specifications that should (or should not) occur during
review.

Review with Master File Update

If you want to allow changes to the master file record at the same time
that the transaction file is being reviewed/changed, the review display
should be a preprocessed display. That way, in the preprocessing,
certain operations can be done on the master file record before the
transaction file record is displayed for review and the operators have a
chance to change the data. See Updating Master File Records During
Review Mode later in this chapter for some things to consider when
coding reviews of this kind.
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Review Mode Displays

WSU does not automatically generate separate displays for review
mode from existing enter-mode display formats. You must either code
and condition your enter-mode displays to be used for review as well
or code separate displays for review mode that are in a separate
sequence of their own.

Separate Review Mode Displays

Although coding additional displays may at first seem like a lot of
extra effort, you will probably find that your coding is actually simpler
when you keep the enter displays and processing and review displays
and processing separate.

Combined Enter/Review Mode Displays

You may still prefer to use the same display for both entry and review.
If so, for each input field, the Output Data entry (columns 23 and 24)
on the D-specification must be conditioned by an indicator that is
turned on when review mode starts.

WSU does this for you automatically if you have nothing else coded
for that entry; it inserts indicator 99 (one of its reserved indicators) as
the value for columns 23 and 24 and then turns indicator 99 on when
review mode starts.

However, if you have already coded an indicator for the Output Data
entry, WSU cannot use its indicator. In that case, you will have to use
a SETON operation in the C-specifications to turn your indicator on
when review mode starts (indicator RV is on) if you want that field
displayed for review.
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Display Sequences in Review Mode

2-12

Enter mode’s automatic display sequence does not apply to review
mode, nor do the required or repeated displays. Instead, the program
and/or the operator control display selection.

The operator can-control display selection by either:

e Using the Bypass Display command key (Cmd 2) to get the next
review-capable display

e [f he knows the format ID of the display he wants to select, using
the WSU Display command key (Cmd 1) to get the menu and
then entering the format ID on the first line of the menu.

f N\

W5 WORK STATION UTILITY DISPLAY o

Enter display selection identifier . . . . . . . . . . ... ...
Enter EW to end work session . . . . . . . . . ... oo e ..
Enter session selection identifier for restart . . . . . . . . . . . . ...
Enter review record number . . . . . . . .. oL 0000000 0000000

02 WS 000020 --

N J

When an operator finishes reviewing a record, he can either press the
Enter key to process that display or press a command or function key
to request another WSU function.

If he presses the Enter key, all the input fields are given to the
program, and processing for the display begins. When processing is
finished, WSU sends a message, and the operator can do one of the
following:

e Select another record or display for review

e Begin insert or delete mode

e Resume enter mode

e Select a new work session (if authorized to do so)

e End the work session.

If he presses an enabled WSU command or function key instead of the

Enter key, the processing for that display does not happen (although
preprocessing, if any, does).

IBM System/36 Work Station Utility Guide



Review Mode Functions

An operator starts review mode when, during enter mode, he presses
the appropriate command or function key to request one of the
following review functions:

e Page backward

¢ Page forward

e Review by relative record number
e Resume review.

Page Backward

An operator can review the previous record in the chain by pressing
the Page Backward Record function key (Roll ). Or, if the file
contains header records as well as detail records, he can review the
previous record by pressing the Page Backward Group command key
(Cmd 5). (Header records are designated by an entry in the Header
Record Identifying Indicator field of the T-specification; for more
information, see Chapter 4, Coding Files, and Chapter 15,
T-(Transaction File) and M-(Master File) Specifications.) If the
operator tries to page backward past the first record of the chain, WSU
displays an error message. However, the operator can wrap around
the file to the /ast record (or header record) in the chain by pressing
the Error Reset key in response to the message, then pressing the
appropriate Page Backward key again.

Page Forward

An operator can review the next record in the chain by pressing the
Page Forward Record function key (Roll +). Or, if the file contains
header records as well as detail records, he can review the next header
record by pressing the Page Forward Group command key (Cmd 6).

If the operator tries to page forward past the last record of the chain,
WSU sends an error message. However, the operator can wrap
around the file to the first record (or header record) in the chain by
pressing the Error Reset key in response to the message, then pressing
the appropriate Page Forward key again.
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Review by Relative Record Number

2-14

if the operator knows the relative record number of the record he
wants to review, he can press the WSU Display command key (Cmd
1) and specify that number on the fourth line of the WSU display.

( )

W5 WORK STATION UTILITY DISPLAY

Enter display selection identifier . . . . . . . . . . .. ... oL
Enter EW to end work session . . . . . . . . . ... .o Lo
Enter session selection identifier for restart . . . . . . . . . ... ...
Enter review record number . . . . . . . . .. L L. .o 0000000 *

02 W5 000020 --

\ _J

WSU places the specified number in a reserved field named *RLRN
(Chapter 3 describes the reserved fields and their uses).

This function is useful if you want to batch-edit the transaction file;
that is, after the data is entered, you use a separate edit program (or
manual process) to verify all the data, then the operators use the data
entry program again to make any needed corrections to specific
records.

You can use the WSU Extract procedure (WSUTXEX) to select and
print, in logical order, the chain of records for a work session,
including the relative record numbers. The WSU Extract procedure is
described in Chapter 4, Cading Files, and in Chapter 19, File
Processing Procedures.

If the operator enters the relative record number of a record that is not
in his work session chain, WSU displays an error message (but does
not turn on the record-not-found indicator) and places the identifier of
the owning session in a reserved field named *USID.
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WSU also shows the ID of the record’s session chain as the default

selection on the third line of the WSU display.

-

W5 WORK STATION UTILITY DISPLAY

02 W5 000020 --

\—

Enter review record number . . . . . . . . ...

Enter session selection identifier for restart . . . . . . . . . .. . ...

Enter display selection identifier . . . . . . . . .. . .. oo

Enter EW to end work session . . . . . . . .. Lo e e e e e e e

/

You can modify the generated procedure for your program (see
Chapter 8) to allow operators to select work sessions other than their

own. If you do so, the operator can, after getting the message that

the requested record is not his, press the WSU Display command key

(Cmd 1) again and select the session that the record belongs to.

Resume Review

If the operator wants to see the record he most recently reviewed
again, he can press the Resume Review Mode command key (Cmd
15) from the WSU display or from any display in any mode. WSU
knows which record was most recently reviewed because, when a
record is reviewed, WSU places its relative record number in a
reserved field named *RLRR (Chapter 3 describes the reserved fields

and their uses).
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WSU’s Role in Review Mode

When an operator requests a review function by pressing one of the
appropriate keys (see Review Functions earlier in this section), WSU
does the following things:

e Sends a message telling the operator that he is now in review
mode

e Saves all the mode-level fields and indicators that were being used
in enter mode (so they can be restored later when the operator
resumes enter mode)

e Sets the mode-level fields to blanks or zeros and the mode-level
indicators off (so they can be used for review and processing)

e Sets on the review mode indicator (RV) and indicator 99 (reserved
indicator)

e Retrieves the appropriate record and determines its type

e Searches the S-specifications in the program (from first to last) for
the first display that allows review of that record type

e Shows the operator the requested record using the appropriate
review-capable display

e Places the relative record number of the record being reviewed in
a reserved field named *RLRN, thus designating the record as the
current record and using it as a reference point for the next paging
request or chain-dependent operation (like GETNR)

e Places the relative record number of the record previously
reviewed in a reserved field named *RLRR, thus designating the
record as most recently reviewed and using it as a reference point
for insert, delete, or resume review functions

e Issues a message if one of the following situations occur:

— The record could not be identified

— No review-capable display could be found for the requested
record’s type

— An attempt was made to page past the end or the beginning
of the chain

— The requested relative record number is not for a record in the
requester’s chain.
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Updating Master File Records During Review Mode

Master file records can be read and rewritten while your program is in
review mode; however, you should not code a PUTS, MSG, or IMSG
operation, nor a GET operation for a different file, between the point
the master file record is read and the point it is subsequently rewritten.
Also, a master file record must be read and rewritten in the same
mode, without an intervening mode change or an intervening review,
delete, or insert request. That is, a program cannot read a master file
record in enter mode and write that record in review mode.

For a review that allows master file update, the review display should
be a preprocessed display. During 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.

Remember that an operator is not required to enter a reviewed record,
so preprocessing for the review display could happen but processing
not happen. Therefore, information from the master file record should
be saved in the preprocessing and changed in the processing.

Once the master file record data is read and saved, you should code a
PUTS operation to display the reviewed record. Then, when the
operator updates the data and enters the display, processing resumes
with the operation that follows the PUTS operation.

You should condition operations with the RV indicator to read the
proper master file record and to use the reviewed transaction file
record data to restore the master file fields to their original status
before the update was made. (This restoring is done by reversing the
updates, for example, subtracting data that was added.) The
processing that follows the master file update should do the same
processing that was done for the initial entry of the record.

How WSU Works 2-17



Insert Mode

2-18

When you code your program to allow insert mode for a transaction
file, operators can logically insert all types of records (except header
records) into the transaction file chain for the current session. That is
if an operator is at display station W2, he can insert records into the
chain of records that have been entered at W2. (It is possible to allow
operators to also insert records into chains of other work sessions; see
Universal Work Session Selection Authorization in Chapter 8.)

Master file records can be read and written while the program is in
insert mode; however, they must be both read and written in the same
mode.

If you want to allow insert mode in your program, you must also allow
review mode (see the previous section for information on coding and
using review mode). To allow insert mode in your program, you must
designate one or more displays as insert-capable that is, a display that
can be used to insert records (normally these would be the
enter-mode displays). You do this by specifying the record types that
can be inserted using that display as the value for the /nsert Mode
Record Identifying Indicators entry of the S-specification. (For more
information, see Chapter 6, Coding Displays, and Chapter 16,
S-(Display Control) and D-(Field Definition) Specifications.

An operator starts insert mode when, during review mode, he displays
the record that will precede the inserted records and then presses the
Insert Mode command key (Cmd 4).

IBM System/36 Work Station Utility Guide



Display Sequence in Insert Mode

Inserting a

Enter mode’s automatic display sequence does not apply to insert
mode, nor do the required or repeated displays. Instead, the program
and/or the operator control display selection.

The operator can use the Bypass Display command key (Cmd 2) to
get the next insert-capable display for a record. When the operator
finishes typing the information to be inserted, he presses the Enter key
to give the input fields to the program and begin processing. When
processing completes, WSU sends a message and the operator can
then do one of the following:

e Insert another record

e Resume enter mode

e Resume review mode

e Select a new work session (if authorized to do so)

e End the work session.

Group of Records

To allow a group of records to be inserted, you can code the
processing for an insert-capable display to handie multiple inserts
using one of the following methods:

e For a display that is not preprocessed:

— Code a PUTS operation, conditioned by the IN indicator, as
the last operation in the C-specifications for that display.

e For a display that is preprocessed:
— Code a GOTO operation, directed to the first operation in the

preprocessing, and conditioned by the IN indicator, as the last
operation in the C-specifications for that display.

Or, if you do not include such coding in your program, the operator
can switch back and forth between review mode and insert mode for
each record to be inserted, repeating the following steps:

1. Insert a record.

2. Press the Page Forward Record function key (Roll 4) to display
the inserted record.

3. Press the Insert Mode command key (Cmd 4).

4. Repeat the process.
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WSU’s Role in Insert Mode

2-20

Before starting insert mode, an operator must first be in review mode
and must review the record that will precede the inserted record.
Then, when an operator starts insert mode by pressmg the Insert
Mode command key (Cmd 4), WSU:

e Reads the displayed record and determines its type

e Searches the S-specifications in the program (from first to last) for
the first display that allows insertion after that record type

e Presents that display to allow an operator to insert a record

e Sets on the insert mode indicator (IN) so that input fields also
become output fields.

Except for indicator IN and reserved field *RLNO, the mode-level
fields and indicators remain as they were in review mode.

When an operator enters an inserted record, WSU:

e Places the inserted record after the last nonblank record in the file
o Sends a message to the operator. |

When an operator ends insert mode, WSU:

o Updates the trailers to /ink the inserted record into the logical
chain

e Sets indicator IN off.
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Delete Mode

When you code your program to allow delete mode for a transaction
file, operators can logically delete any types of records from the
transaction file chain for the current session. That is, if an operator is
at display station W2, he can delete records from the chain of records
that have been entered at W2. (It is possible to allow operators to
also delete records from chains of other work sessions; see Universal
Work Session Selection Authorization in Chapter 8).

If a header record is deleted, all the records associated with the header
record remain linked together, and the entire group of associated
records is logically removed from the transaction file chain.

If you want to allow delete mode in your program, you must also
allow review mode, because WSU deletes the most recently reviewed
record (that is, the one whose relative record number is in the reserved
field named *RLRR). See the previous section for information on
coding/using review mode.

An operator starts delete mode when, during review mode, he presses
the Delete Mode command key (Cmd 14). WSU displays the most
recently reviewed record for verification and a message that delete
mode is active. The operator can then (after responding to the
message) either:

e Cancel the delete request by doing one of the following:

— pressing the Accept-Sequence-Error command key (Cmd 13)
— requesting a different mode

e Confirm the delete request by pressing the Enter key.
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WSU’s Role in Delete Mode
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When an operator starts delete mode, WSU:

Sends a message telling the operator that he is now in delete
mode

Determines which is the most recently reviewed record and
determines its type

Searches the S-specifications in the program (from first to last) for
the first display that allows review of that record type

Shows the most recently reviewed record using that display to
allow the operator to verify the delete request

Sets on the delete mode indicator (DL).

If delete mode was started from enter mode, WSU saves all the
mode-level fields and indicators and sets the mode-level fields to
blanks or zeros and the mode-level indicators off. '

If delete mode was started from review mode, the mode-level fields
and indicators (except for indicator RV) remain as they were in review
mode.

When an operator deletes a record, WSU:

Updates the trailers to remove the deleted record from the logical
chain

Sets indicator DL off

Sends a message to the operator.
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Display Station Fields and Job-level Fields

WSU uses an area in main storage in which it keeps all of the fields
defined in your program. It classifies these fields as:

e Display station fields

e Job-level fields.

Display Station Fields

Because a WSU program is an MRT (multiple requester terminal)
program, it can accept input from several display stations, one station
at a time. The current display station is the one from which the
program is accepting input.

Each display station has a set of 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. These fields can be mode-level or session-level, but
not mixed.

Session-Level Fields

Session-level display station fields retain their values when the
operating mode changes.

You can define session-level fields on the [-specifications and on the
M-specifications. In addition, some of WSU's reserved fields are
session-level fields. (See Chapter 3 for information on reserved fields
and their uses.)

Mode-Level Fields

Mode-level display station fields are saved when the operating mode
changes and then cleared to blanks or zeros for use during the new
mode.

Mode-level fields are not explicitly defined on a specification; rather,
all fields that are neither session-level nor job-level become
mode-level fields by default. In addition, some of WSU'’s reserved
fields are mode-level fields.

Job-Level Fields

Each WSU program has one set of job-ievel fields. 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 job-level fields on the C-specification; their names

must begin with an &. In addition, WSU's reserved date fields are
job-level fields.
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Display Station Local Data Area

Each display station has a /ocal data area that you can use in your
program by defining it on the I-specifications and M-specifications.
WSU then automatically reads a display station’s local data area when
the station signs on and updates the area when the station signs off.
The Concepts and Programmer's Guide describes the local data area

and its uses.
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Chapter 3. Reserved Fields and Indicators

- This chapter provides information about:
e Reserved Fields: Special fields provided by WSU

e Indicators: Internal switches used to tell when certain operations
are to be performed.

Using Reserved Fields

Reserved fields are special fields that are supplied by WSU for specific
functions. These reserved fields are:

UDATE

UDAY

UMONTH Date fields
UYEAR

*RLNO
*SLNO
*ERROR
*RLRU
Special WSU fields
*RLRN
*RLRR
*USID
*WSID

*BLANK

UDATE, UDAY, UMONTH, and UYEAR are job-level fields (fields that
remain in the field area in main storage); "RLNO, *SLNO, "ERROR,
and *RLRU are mode-level fields; “RLRN, “RLRR, *USID, and *WSID
are session-level fields (fields that retain their value when the
operating mode changes); 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 since an asterisk (*) in column 7 indicates a comment line.
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Date Fields

3-2

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

As GET fields on an M-specification.
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*RLNO

*SLNO

*RLNO is a 6-byte numeric field that contains a relative record number
and is a display station field. At job initiation prior to any transaction
file add operation, *"RLNO can 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 can be used to record
the relative record number of the next record to be added to the
transaction file for each work session.

At job initiation, *"RLNO contains 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 contains 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 each 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 running. (n review mode,
*RLNO is set to zero.

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 GET field on an M-specification.
*RLNO cannot be an input field on a D-specification, or a result field.

*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 starting line number.

*SLNO is a 2-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 a direct result 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 running, the work session ends abnormally if the sum of
*SLNO and the maximum line number for the display is greater than
24. The maximum line number is the larger of the number of lines to
clear and the largest line number on the D-specification.

*SLNO can be coded wherever a field name is allowed, except on

|-specifications and D-specifications. Also, *SLNO can be used in
any processing function.
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*ERROR

The "ERROR reserved field is a 4-byte numeric 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). The *ERROR reserved field can
be used to plan error recovery based on a specific error code.
*ERROR is set to zero when a file operation occurs. [f an error
indicator has been coded in columns 61 and 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 *YERROR:
Code Meaning

0004  An I/0 error occurred for a GET operation.

0005 A record-not-found error occurred but a not-found indicator
was not coded.

0006 The record key contains hex FF for a GET operation.

0007 An I/O 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 come before it.

0009 An |/0O 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 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 by means of a PUT
operation differs from the key of the record read by means of
the previous GET operation.

0041 The end of file has been reached on a PUTN operation.

0042 The PUTN operation would duplicate an existing record key.

0043 The PUT operation would duplicate an existing alternate
record key.

0044 An |/O error occurred for a PUTN operation.

0056 The PUTN operation would duplicate an existing alternate
record key.

0057 The PUT operation would duplicate an existing record key.
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.
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*RLRU

*RLRN

*RLRR

*RLRU is a 6-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.

You can code *RLRU in factor 1 or factor 2 of operations that allow
numeric fields for these entries, or as a GET field on the
M-specification.

*RLRN is a 6-byte numeric field that contains either the relative record
number that an operator specified on the WSU display 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 by means of the Page
Backward Group command key (Cmd 5) or the Page Forward Group
command key (Cmd 6), or Page Backward Record (Roll | ) or Page
Forward Record (Roll 4) function key. The contents of *RLRN are
not destroyed at the end of a work session; they are passed to the next
work session.

You can code *RLRN in factor 1, factor 2, or the result field of
operations that allow numeric fields for these entries. You can also
code it as a GET field on an M-specification.

*RLRR is a 6-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.

You can code *"RLRR in factor 1 or factor 2 of operations that allow

numeric fields for these entries, or as a GET field on the
M -specification.
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*USID

*WSID

*BLANK

*USID is a 2-byte alphameric field that contains either:

o Blanks for a new requester

e The session ID entered by the operator on the WSU display

e The session ID from the trailer of a WSU file data record or header
record (after an 1/O operation has been performed on the
transaction file for a review request).

The first byte must be alphabetic; the second byte must be alphameric.

The contents of *USID are not destroyed at the end of a work session;
they are passed to the next work session.

You can code *USID in factor 1, factor 2, or the result field of

-operations that allow alphameric fields for these entries.

*WSID is the reserved field that contains the symbolic display station
identifier.

*WSID is a 2-character alphameric field that is set to the symbolic
display station ID when the display station first signs on.

You can code *WSID as factor 1 or factor 2 of a C-specification.
*WSID cannot be used on D-specifications or |-specifications.

*BLANK can be used in factor 2 of the MOVE operation to set an
alphameric result field to blanks.
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INDICATORS

An indicator is an internal switch designated by two characters (two
letters, two digits, or a combination of a letter and a digit). Indicators
can be used to control whether certain operations are performed.

WSU automatically turns some of the indicators on and off to indicate
the following conditions:

The current or a waiting processing level

- 1J: 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: Command key 7
- KH: Command key 8
— KI: Command key 9

- KJ: Command key 10
— KK: Command key 11
— KL: Command key 12
— KQ: Command key 16
-~  KR: Command key 17
— KS: Command key 18
— KT: Command key 19
- KU: Command key 20
— KV: Command key 21
—  KW: Command key 22
— KX: Command key 23
— KY: Command key 24

A reviewed record from the same current group as the record
being entered (CG)

A session restarted after an abnormal ending (RC) or after a record
was logically deleted from the session chain being restarted (the
transaction file might contain records which have been removed
from the chain for the session)

A session restarted after normal ending (RS).
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You can turn some of the WSU indicators on and off in your WSU
program. These indicators are: :

AC
AE

EJ

ES

EwW

1S

JA-JN, JP-JY
KG-KL, KQ-KY
PG

RC

RP

RS

SA-SN, SP-SY
U1-Us8

01-89

(accept command key) Off only.

(accept sequence error) You can set this
indicator on to allow operators to use the
Accept-Sequence-Error command key to bypass
required displays.

(end of job)

(end of sequence set)

(end of work session)

(initiate transaction sequence) Off only.

(job)

(command key)

(program mode)

(recovery of work session)

(repeated display)

(resume work session)

(session level)

(external) The operator can set these indicators
on or off by means of the SWITCH OCL
statement when the program is run or WSU sets
them on or off when they are used as resulting

indicators.

(display station)

Notice that the EJ, ES, EW, KG-KL, RC, RS, and KQ-KY indicators are
in both categories, both WSU controlled and programmer controlled.
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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 (end-of-job processing level) Indicates the end
of a WSU program.

IJ (job-initiation processing level) Indicates the
beginning of a WSU program.

JA-JN, JP-JY {job) Provide session-to-session saving of
indicator settings.

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.
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Session Indicators

3-10

The session indicators are:

AE

ES

EW

RC

RS

SA-SN, SP-SY

U1-Us8

(accept sequence error) Allows operators to
bypass required displays by means of the
Accept-Sequence-Error command key.

(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.

(work-session-initiation processing level)
Indicates the start of a work session.

(recovery of work session) Indicates when an
operator resumes a work session that either
ended abnormally or had records removed from
the chain. The WSU program must have a
transaction file in order for this indicator to be
used.

(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.

(session level) Provide mode-to-mode saving of
indicator settings.

(external) Provide a way of passing indicator
settings from the OCL that starts the WSU
program to a session.
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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 Coron
session
indicators
Session
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.
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Meode Indicators

3-12

The mode indicators are:

AC

CG

DL

IN

P

IS

KG-KL, KQ-KY

PG

RP

RR

RU

RV

01-89

(accept command key) Signals the condition of
any current user-defined command key request.

(current group) Indicates that the transaction
file record selected by the operator for review is
either 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 logicaily deleted when the
processing cycle ends.

(insert mode) Indicates the insert operating
mode.

(input to process) Signals operations which
should be performed only when there could be
some data fields input from the display.

(initiate transaction sequence) Signals the start
of a new function request.

(command key) Indicate which user-defined
command key an operator presses.

(program mode) Temporarily prevents
operator-initiated changes in transaction file
content or display sequence.

(repeated display) Indicates that a display has
reappeared because of an MSG operation.

(review record) Signals an on-going review or
delete function request.

(rover update) Determines if the PUT operation
with nao record identifying indicator can be
successfully run for the transaction file.

(review mode) Indicates the review operating
mode. This indicator is also on during insert
mode.

Provide general indicator use in a program; for
example, indicate when operations should
occur, indicate results of operations, and specify
field attributes for a display. Indicators 90
through 99 are reserved for WSU and cannot be
used in your WSU programs.
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As the following shows, WSU maintains a separate copy of these
indicators for enter mode and review/insert/delete mode.

Enter | Review/Insert/Delete | session

indicators
Mode indicators
WSuU
program
. Job
Enter | Review/Insert/Delete Session indicators
Mode indicators indicators

Enter | Review/Insert/Delete Session

indicators

Mode indicators

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).

Figure 3-1 is a summary of the job, session, and mode indicators.
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Initial Settings of Indicators

3-14

For the first operator that calls a WSU-generated procedure, all
indicators are off except IJ, IW, any external indicators (U1 through
U8) that have been set on, and RS and/or RC if operators had
previously run the program and used the transaction file.

For operators that call that same procedure later, all indicators are off
except for the IW indicator, any external indicators that have been set
on, any job indicators that have been set on by other display stations
that have called the procedure, and the RS and/or RC indicators.

Programmer
WSU Controlled Controlled
Job EJ EJ
IJ JA-JN, JP-JY
Session ES AE
EW ES
w EW
RC RC
RS RS
SA-SN, SP-SY
U1-U8
Mode AC AC
CG (off during enter mode) IP
DL (off during enter mode) IS
IN (off during enter mode) KG-KL, KQ-KY
IP PG
KG-~KL, KQ-KY RP
PG 01-89
RP
RR
RU
RV (off during enter mode)
IS

Figure 3-1. Indicator Summary

The following explains each of these indicators.
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AC (Accept Command Key) Indicator

Set on by: WSU, when processing for a display is started again with
new user command key settings, that is, with one and only one of the
user command key indicators (KG-KL, KQ-KY) set on.

Set off by:
e WSU, when the command key indicators are cleared

e User, with a SETOF operation, to signal that no command key
request is still waiting.

This indicator may be left on to condition later operations which
should or should not be run depending on what request has just been
handied. When the AC indicator is set off, the program can skip code
which checks each command key individually.

Where coded: Conditioning Indicators and Resulting Indicators on
C-specifications.

AE (Accept Sequence Error) Indicator
Set on by:
e The SETON, MSG, or IMSG operation
e Results of an arithmetic or compare operation.
Set off by:
e The SETOF operation
e Results of an arithmetic or compare operation.
When on, this indicator allows operators to bypass sequence errors by
pressing the Accept-Sequence-Error command key (Cmd 13). (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: Conditioning Indicators and Resulting Indicators on
C-specifications.
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CG (Current Group) Indicator

DL (Delete

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:

e 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.

e WSU, when an operator switches from review mode to enter
mode.

Where coded: Conditioning Indicators on C-specifications.
Mode) Indicator

Set on by: WSU (along with the RV indicator), when an operator
selects delete mode. Refer to Review Mode in Chapter 2 for an
explanation of how an operator can select delete mode.

Set off by: WSU, when an operator returns to enter mode (by means
of 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: Conditioning Indicators on C-specifications.
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EJ (End of Job Processing Level) Indicator
Set on by:
e 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 display

— The program is a never-ending program (NEP) and the
operator has not specified restart on the WSU display.

e WSU, when any abnormal-ending condition occurs
e A SETON, MSG, or IMSG operation

e Results of an arithmetic or compare operation.

Set off by:

e WSU, when all operations conditioned by the EJ indicators
complete

e Results of an arithmetic or compare operation
e A SETOF operation.

Where coded:

e Format ID on an S-specification

e Processing Function, Conditioning indicators, and Resulting
Indicators on C-specifications.
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ES (End of Sequence Set Processing Level) Indicator

3-18

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 clean up functions needed before later operations
or to inform the operator (by means of 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:

e 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

e WSU, when the EW or EJ indicator turns on (except during ES
processing)

e A SETON, MSG, or IMSG operation
e Results of an arithmetic or compare operation.
Set off by:

e WSU, when all operations conditioned by the ES indicator are
complete and neither the EW indicator nor the EJ indicator is on

e Results of an arithmetic or compare operation
e A SETOF operation.

Where coded: Processing Function, Conditioning Indicators, and
Resulting Indicators on C-specifications.

Setting the ES indicator on when no ES processing is present 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.
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EW (End of Work Session Processing Level) Indicator

Set on by:

e WSU, when an operator specifies EW on the WSU display or
selects a session

e WSU, when the EJ indicator turns on

e A SETON, MSG, or IMSG operation

e Results of an arithmetic or compare operation.
Set off by:

e Results of an arithmetic or compare operation
e A SETOF operation.

Note: The SETOF operation cannot be used to cancel a previous
end session or end job request.

Where coded:
e Format ID on an S-specification

e Processing Function, Conditioning Indicators, and Resulting
Indicators 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 |D, 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 starts the WSU program.
Set off by:

e WSU, when all operations conditioned by the 1J indicator are
complete

e WSU, when the next display in a different processing function is
displayed (normally, this is the IW display).

Where coded:
e Format ID on an S-specification

e Processing Function and Conditioning Indicators on
C-specifications.
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IN (Insert Mode) Indicator

Set on by: WSU, when an operator selects insert mode by means of
the Insert Record command key.

Set off by: WSU, when the mode switches to enter or review.

Where coded: Conditioning Indicators on C-specifications.

IP (Input to Process) Indicator

IS (Initiate

Set on by: WSU, when a user response is accepted and input data
has been returned to the program.

Set off by:

e WSU, when the next user response (PUTS/MSG/IMSG) is
accepted

e User, with a SETOF operation.

Where coded: Conditioning Indicators and Resulting Indicators on
C-specifications.

Transaction Sequence) Indicator
Set on by:

e WSU, when a display is automatically selected to start a program
defined sequence for a new request such as:

— Selection of the first display for a session. Sign on at a work
station or session selection from the WSU display is
considered to be a request to begin entering records

— Selection of the first display for a review or review/delete
request

— Selection of the first display for a begin insert request.

Set off by:
e User, with a SETOF operation:

— To condition operations which should be done, but done only
once as mode is set or reset

— To begin data entry

— To begin review of a record selected by the operator

— To begin inserting records after a record being reviewed by the
operator. .

The user may assume that a transaction file record has been read
when the IS indicator is set on in review mode to signal the start of a
review functions sequence. However, the user must provide his own
loop control for initializing fields when adding a chain of records for a
started entry or insert function sequence, or when using GET/PUT
operations (with no record ID) in a record updating loop inside a
WSU sequence.

Where coded. Conditioning Indicators and Resuiting Indicators on
C-specifications. '
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IW (Work Session Initiation Processing Level) Indicator
Set on by:
e WSU, after all operations conditioned by the 1J indicator are
completed (for only the first operator that begins the WSU
program)

e WSU, when any operator after the first operator begins the WSU
program.

Set off by:

e WSU, when all operations conditioned by the IW indicator are
completed

e WSU, when the next display in a different processing level is
displayed (normally, this is the first display in the primary
sequence).

Where coded:

e Format ID on an S-specification

e Processing Function and Conditioning Indicators on
C-specifications.

JA-JN, JP-JY (Job) Indicators
Set on by:
e A SETON, MSG, or IMSG operation
e Results of an arithmetic or compare operation.
Set off by:
e Results of an arithmetic or compare operation
e A SETOF operation.

Where coded: Conditioning Indicators and Resulting Indicators on
C-specifications.
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KG-KL, KQ-KY (Command Key) Indicators

The KG-KL and KQ-KY indicators are user command keys; WSU uses
command keys 1 through 6 and 13 through 15.

Set on by:
e A SETON, MSG, or IMSG operation.
e Results of an arithmetic or compare operation.

e WSU, when an operator presses the corresponding command key.
WSU turns all other command key indicators off. The command
keys and indicators are:

-  KG: Command key 7
— KH: Command key 8
— Kl: Command key 9

- KJ: Command key 10
— KK: Command key 11
— KL: Command key 12
— KQ: Command key 16
- KR: Command key 17
— KS: Command key 18
— KT: Command key 19
- KU: Command key 20
— KV: Command key 21
— KW: Command key 22
— KX: Command key 23
— KY: Command key 24

Set off by:

e WSU, when a display is shown that has Reset Keyboard specified
(Also, WSU sets all command key indicators off when a display is
shown by means of the IMSG or MSG operation).

e Results of an arithmetic or compare operation.

e A SETOF operation.

Where coded: Conditioning Indicators and Resulting Indicators on
C-specifications.
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PG (Program Mode) Indicator

Set on by: WSU, when an operator tries to bypass the current display
or to select a record to review/delete/insert.

Set off by:

e WSU, when the processing for a display is ended (no PUTS
operation run to select the next display and no C-specification to
run for the current display)

e WSU, when an operator EW indicator or session selection is
accepted from the WSU display

e User, when the lock provided by the PG indicator for the display
sequence or the transaction file is no longer required.

When the PG indicator is on, an error message is issued if the operator
tries to bypass the current display or to select a record to
review/delete/insert. When the PG indicator is on, the operator can
still request functions by means of enabled user-defined command
keys or WSU keys 1, 3, or 13, and can still use the WSU display. The
PG indicator can be used to condition operations.

Where coded. Conditioning Indicators on C-specifications.

RC (Recovery of Work Session) Indicator

Set on by:

e WSU, when an operator resumes a work session that had been
abnormally ended

e WSU, when the transaction file might contain records which are
removed from the chain for the session.

Set off by: A SETOF operation.

Where coded: Conditioning Indicators and Resulting Indicators 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 records which have been removed from the chain for the work
session.
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RP (Repeated Display) Indicator

3-24

Set on by: WSU, when a MSG operation causes a display to

reappear.

Set off by:

e 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 the Bypass Display command
key (Cmd 2).

— You select an alternative function (RV, DL, or IN).

— You select a honhelp display from the WSU display. (When
the RV indicator is on, you can select the current display
again.)

— A PUTS operation selects:

— A different keyboard-resetting display. (A help display
resets the keyboard).
— A display again without processing.
e User, when coding loops containing both MSG operations, for

which WSU sets on the RP indicator, and preprocessing PUTS
operations which should be conditioned on NRP.

Where coded. Conditioning Indicators on C-specifications.

Notes:

1.

The RP indicator setting is not changed when processing for a
current display resumes at the C-specification entry that follows a
preprocessing PUTS operation.

Because RP is a mode level indicator, the enter mode setting is
restored when enter mode is resumed.
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RR (Review Record) Indicator

Set on by: WSU, after reading and retrieving data fields from a
transaction file record selected for review by the operator.

Set off by: WSU, when the IN indicator is set on. -

The RR indicator can be used in conjunction with the IS indicator to
condition operations which should be done to prepare for displaying
or updating an operator selected record or to adjust for a new current
review record.

The RR indicator can be regarded as a signal that performing of a PUT
operation coded with a record type identifier will result in the
replacement of the current review record. Any
GET-before-PUT-required operation is done automatically by WSU.

The RR indicator can also be used as a signal that the current relative
record number can be found in "RLRR instead of *RLNO.

Where coded: Conditioning Indicators on C-specifications.
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RS (Resume Work Session) Indicator

Set on by: WSU, when an operator resumes a work session.
Set off by: A SETOF .operation.

Where coded: Conditioning Indicators and Resulting Indicators 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.

RU (Rover Update) Indicator

Set on by: WSU, when *RLRU is updated after a successful GET
operation.

Set off by: WSU, when a GETNR/GETNH/GETPH operation is
attempted, a review request is accepted, enter mode is resumed, or a
transaction file PUT operation with no record type indicator is
attempted.

RU may be used to condition running of a PUT operation which could
cause the program to have an abnormal end with a
GET-before-PUT-required error code.

Where coded. Conditioning Indicators on C-specifications.

RV (Review Mode) Indicator
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Set on by: WSU, when an operator selects review or delete mode.
Refer to Chapter 2 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 (by means
of the Resume Entry command key), or when enter mode resumes as a
result of ES, EJ, or EW being set on.

Where coded: Conditioning Indicators on C-specifications.
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SA-SN, SP-SY (Session Level) Indicators

Set on by:

e A SETON, MSG, or IMSG operation.

e Results of an operation.

Set off by:

e A SETOF operation.

e Results of an arithmetic or compare operation.

Where coded: Conditioning Indicators and Resulting Indicators on
C-specifications.

U1 through U8 (External) Indicators

U1 through U8 are indicators accessed by each requesting display
station at the initiation 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:

o A SWITCH OCL statement entered by an operator or entered as
part of a procedure which is not an MRT procedure.

e A SETON, MSG, or IMSG operation.
e Results of an arithmetic or compare operation.
Set off by:

e A SWITCH OCL statement entered by an operator or performed
from a procedure which is not an MRT procedure (see note).

e Results of an arithmetic or compare operation.
e A SETOF operation.

e The WSU Extract, WSU Create, or WSU Recover procedure when
that procedure begins running.

Where coded: Conditioning Indicators and Resulting Indicators 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 requester’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 requester, 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.
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01 through 89 Indicators
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Set on by:

e WSU, when the indicator is used to identify a record type and
when that type of record is read from the file.

e WSU, when the indicator has been coded in columns 49 and 50
(Not-Found Indicator) of the T-specification or an
M-specification, and when a record to be read cannot be found in
the file. '

o WSU, when an error occurs for a GETNR, GETNH, GETPR,
GETPH, GET, PUT, or PUTN operation and the indicator has been
coded in columns 61 and 62 (Error Indicator) of the
T-specification or M-specification.

e A SETON, MSG, or IMSG operation.

e Results of an arithmetic or compare operation.

Set off by:

e WSU, when the indicator is used to identify a record type and
when a different type of record is read from the same file.

o Results of an arithmetic or compare operation.
e A SETOF operation.

e WSU, each time a record is selected for review.
Where coded: ;

e Record Identifying Indicator on |-specifications.

e Not-Found Indicator, Header Record ldentifying Indicator, and
Error Indicator on the T-specification.

e Not-Found Indicator and Error Indicator on M-specifications.

e Format ID, Sound Aiarm, Null Fill, Blink Cursor, Review Mode,
and Insert Mode Record ldentifying Indicators on S-specifications.

e Output Data, Position Cursor, Protect Field, High Intensity, Blink
Field, Nondisplay, Reverse Image, and Underline on
D-specifications. :

e Conditioning Indicators and Resulting Indicators on
C-specifications.
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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 |-specification, then move a value into this field.

AND/OR and Record ldentification Codes should be blank if there
is only one record type in the file, or if you want all record types
processed the same way.

If the program is to be used with the WSU Create procedure
(WSUTXCR) to build a transaction file, blank records must not
satisfy any of the record types; otherwise, blank records in your file
will be tagged as data records, and your file will be full before you
start.

Figure 3-2 summarizes where to code indicators.
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WSU turns this indicator off when a read is attempted from the file.
WSU turns this indicator on when the record type is read from the file.

Transaction/Master File Specifications

T N @
§J File Definition Location GET Field Names K »E
Sequence |G| File Library I?/Ioember '%% S %ot ’ 53153
Namber & Name Name Name Name 1 Name 2 Name3 | ZZ| Reserved |£ 3| Records | 2)E| Reserved
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T
v |
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Columns 49 and 50: WSU turns the indicator on when a record
cannot be read or a record has been read but
not identified.
Columns 55 and 56: 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.
Columns 61 and 62: 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- or M-specification, and from the
C-specification.

Figure 3-2 (Part 1 of 3). Where to Code Indicators
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Display Control Specification
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Columns 15 and 16: These indicators cause displays to
automatically appear for a processing level.
Columns 25 and 26, 29 and 30, 37 and 38:
These indicators control display
attributes.
Columns 48 through 59: These indicators allow control of how
operators use review and insert modes and
must match record identifying indicators
in the transaction file.
Field Definition Specification
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These indicators control attributes of data on the display.

Figure 3-2 (Part 2 of 3). Where to Code Indicators
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Columns 7 and 8: These indicators cause operations to occur for

certain processing levels.
Columns 10 through 17: These indicators condition operations.

Columns 54 through 59: Figure 17-5 in Chapter 17 shows how these
indicators can be used with WSU operations.

Figure 3-2 (Part 3 of 3). Where to Code Indicators
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Chapter 4. Coding Files

WSU Files

This chapter provides information about:

e Transaction and master files: Collections of information used by
WSU.

e File processing utilities: Utilities used to process WSU transaction
files and non-WSU files.

e Trailers: 13 bytes of information used by WSU to chain records.

e File definition coding: F- and I-specifications used for coding
WSU programs.

e File coding: WSU J-, T-, and M-specifications used for coding
WSU programs.

Master Files

A WSU program can read from and write to as many as 20 master
files. ’

With Distributed Data Maragement (DDM), WSU programs on the
local system may use master files that are on a remote system. Refer
to Appendix B for a brief description of DDM.

Master files can be direct files (in which records are assigned specific
record positions) or indes<ed files (in which the position of the record
is recorded in an index). '

WSU supports alternative indexes for direct and indexed master files.
Coding WSU for an alternative indexed master file is exactly the same
as for any other indexed master file. Remember, if the index contains
duplicate keys, WSU will only access the first occurrence of the key.
To create the alternative indexes, you must use the BLDINDEX
procedure. Refer to the S/36 System Reference Manual,SC21-9020,
for an explanation. For more information on alternative indexes, see
the Concepts and Programmer's Guide, SC21-9019,

WSU also supports non-contiguous keys for alternative indexed
master files. Coding WSU for a non-contiguous keyed master file is
exactly the same as for other alternative indexed files except for the
F-specification. Refer to Chapter 12 for an explanation. To specify
non-contiguous keys when creating an alternative indexed file, you
must use parameters on the BLDINDEX procedure. Refer to the S/36
System Reference Manual, SC21-9020, for an explanation.

WSU requires an F-specification and |-specifications that describe

each master file. Refer to File Definition Coding in this chapter for
information on coding master files.
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The F-specification indicates the physical characteristics of the file (for
example, record length and key length) as well as the type of
organization (indexed or direct). The [-specifications describe the
type and size of fields within the file as well as the type(s) of records
in the file.

You can code the following operations to read records from and write
records to a master file;

e GET (for reading records)
e PUT (for changing records)
e PUTN (for adding records to a master file).

Refer to Chapter 18, Operation Codes, for a description of these and
other operations.

Sharing Master Files

A master file can be shared by two or more WSU programs.
Modifying a WSU-Generated Procedure in Chapter 8 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 (GET)
and updating that record (PUT):

e PUTS
e MSG
e IMSG

e GET from another file.

This is because protection is removed from the original record read
when one of these operations occurs. Another program might read
and update the record before this program updates it. Operations are
covered in Chapters 7 and 17.

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

Transaction Files

4-2

One of the main functions of a WSU program is to allow records to be
added to or changed in a transaction file. WSU manages the
transaction file automatically so that records can be added or changed
easily. The transaction file is always a direct file, and its records are.
separated /ogically 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.

Not all WSU programs use transaction files, but when used, the
transaction file should be unique to each WSU program.

Distributed Data Management (DDM) lets WSU use a remote
transaction file.
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WSU requires an F-(file description) specification and |- (input)
specifications that describe the transaction file. Refer to File
Definition Coding in this chapter for ways that these specifications
can be stored. This chapter also contains an explanation of the
required entries to the F- and |-specifications.

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

At first, 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. See Trailers in this chapter for a
discussion of transaction file trailers. 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. |f
the transaction file is not defined in a WSU program, *"RLNO is zero
during the program’s running. Refer to Chapter 3, Reserved Fields
and Indicators, for more information on *RLNO.
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