






























































































































































































































































































































































































































































































































































































































































































































































Key Mask (Columns 64 through 79) 

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

Command/Function 
Mask ID Key Symbol Description 

A Cmd 1 WSU Display command key 
B Cmd 2 Bypass Display command key 
C Cmd 3 Resume Entry Mode command key 
D Cmd 4 Insert Mode command key 
E Cmd 5 Page Bac.kward Group command key 
F Cmd 6 Page Forward Group command key 
G Cmd 7 User command key 7 (Indicator KG) 
H Cmd 8 User command key 8 (Indicator KH) 

Cmd 9 User command key 9 (Indicator KI) 
J Cmd10 User command key 10 (Indicator KJ) 
K Cmd 11 User command key 11 (Indicator KK) 
L Cmd12 User command key 12 (Indicator KL) 
M Cmd13 Accept-Sequence-Error command key 
N Cmd14 Delete Mode command key 
P Cmd15 Resume Review Mode command key 
0 Cmd16 User command key 16 (Indicator KO) 
R Cmd17 User command key 17 (Indicator KR) 

S Cmd18 User command key 18 (Indicator KS) 
T Cmd19 User command key 19 (Indicator KT) 
U Cmd 20 User command key 20 (Indicator KU) 
V Cmd 21 User command key 21 (Indicator KV) 

W Cmd 22 User command key 22 (Indicator KW) 
X Cmd 23 User command key 23 (Indicator KX) 
Y Cmd 24 User command key 24 (Indicator KY) 
2 Roll t Page Forward Record function key 
3 Roll + Page Backward Record function key 

In this list, A through F and M through P correspond to WSU 
command keys; G through Land Q through Y correspond to user 
command keys (Indicators KG through KL and KQ through KY); and 2 
and 3 correspond to the Page Forward Record and Page Backward 
Record function keys. 

The mask must be left-adjusted and must not have embedded blanks. 
The letters and numbers in the mask can be in any order; however, 
duplicate entries cause a warning message to be printed. 

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

Refer to Chapter 10, ATTENTION: OPERATORS (Running a WSU 
Program), for an illustration of the command/function keys. 
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The entry for Enable Function Keys in column 27 specifies whether 
the function keys in the mask are enabled or disabled when this 
display appears. The Enable Command Keys entry in column 28 
specifies whether the command keys in the mask are enabled or 
disabled when this display appears. 

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

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

A summary of the entries allowed on the 0- (field definition) 
specification is covered in the remainder of this chapter. The 
D-specifications are coded on the lower section of the Display Format 
specification sheet. Columns 50 and 52 through 55 are reserved; 
entries in these columns are ignored by WSU. If any entry is made in 
column 34, WSU issues a warning message and continues as though 
it was blank. 

When entering the WSU specifications on the System/36, the 
'O-specification must be entered after the S-specification and before 
the C-specifications (Chapter 17). 

Field Definition Specification 
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WSU uses the following entries on the D-specification: 

WSU Field Name (Columns 7 through 12) 

The WSU field name is the name of an input field, output field, or 
output/input field, or an array name. The field name can be 1 to 6 
characters and must be left-adjusted. The first character must be 
alphabetic or &; the remaining characters must be alphameric. 
'Embedded blanks are not allowed. This entry can be a field name 
from an I-specification; a result field name on a C-specification; an 
array name; or UDATE, UYEAR, UDAY, or UMONTH. . 

If this column is blank, this D-specification statement defines only 
constant data. 

Notes: 

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

2. You can code the same field name on more than one 
D-specification line; however, you cannot overlap data on the 
display. Refer to the description of Horizontal Position (columns 
21 and 22) in this chapter for a description of overlapping data. 
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3. A field name that begins with * should not be coded on the 
D-specification because WSU considers a line beginning with an * 
to be a comment. 

WSU Arrays (Columns 13 through 18) 

WSU execution-time arrays use columns 13 through 18 of the 
D-specification. If you are not defining arrays, leave columns 13 
through 18 blank. Refer to Chapter 5, Coding Arrays, and Chapter 14, 
E-(Array Specifications), for more information about using 
execution-time arrays in WSU programs. 

Array Elements per Row or Column (Columns 13 and 14) 

Any number of array elements from 01 through. 99 per row or 
column can be entered. 

Fill Direction (Column 15) 

An entry of R in position 15 references the rows of the array. An entry 
of C references the columns of the array. 

The R or C coded with an array name references the first element of 
the array and specifies that the D-specifications are to be generated to 
format rows or columns on the display for output to and/or input from 
individual array elements. 

Line Number Skip Factor (Column 16) 

Any number from 0 through 99 can be entered to specify the number 
of rows between elements of the array. 

Horizontal Positions Space Factor (Columns 17 and 18) 

Any number from 00 through 99 can be entered to specify the 
number of columns between elements of the array. 
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Starting Location (Columns 19 through 22) 

The starting location for a WSU field consists of: 

• A line number (columns 19 and 20) 

• A horizontal position (columns 21 and 22). 

Line Number (Columns 19 and 20) 

The line number can be a number from 1 through 25, and is the line 
on which the data begins on the display. WSU calculates the actual 
line number for the data by adding the display's starting line number 
to this line number minus one. 

The maximum entry is 25 minus the display's starting line number. 
During a program, when a display that has a variable starting line 
number is shown, the sum of the starting line number and the number 
of the last line used for that display cannot exceed 24. A terminal 
error appears if this situation occurs. 

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

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

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

Horizontal Position (Columns 21 and 22) 

The position of the data on a line can be any number from 1 through 
80. If this D-specification statement specifies a prompt and a field, 
this entry specifies the beginning position of the prompt. One blank is 
inserted to separate the last position of the prompt and the first 
position of the field. Single-digit entries must be right-adjusted. 

Notes: 

1. You cannot use position 01 of line 01. 

2. Data cannot overlap (occupy the same position) on the display. 
You must not code the same line number and horizontal position 
for two or more fields or prompts, or a line number and horizontal 
position that is within another field or prompt. 

3. At least one blank must separate fields or a field and prompt. 
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Output Data (Columns 23 and 24) 

A Y specifies that data from the field named in Field Name (columns 7 
through 12) is to be displayed. 

An N specifies that the data from the field named in columns 7 
through 12 is not to be displayed. 

An entry of an indicator number from 01 through 89 causes the data 
from the field named in columns 7 through 12 to be displayed only if 
the specified indicator is on. If the D-specification indicates a prompt 
in positions 57 through 79 for the field named in positions 7 through 
12, the prompt is displayed whether the indicator is on or off. 

If a blank or an other entry is made, WSU assumes an entry of N. 

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

Edit Code (Column 25) 

An entry of J inserts commas, decimal points, and a minus sign (for a 
negative field) in the numeric output field. 

An entry of Y omits leading zeros of a numeric output field and inserts 
slashes (/) for each pair of digits from left to right (if column 43 of the 
J-specification is M or D) or from right to left (if column 43 of the 
J -specification is Y). Refer to Date/Edit (Column 43) in Chapter 13. 

This entry applies to numeric output fields that are 3 to 15 digits long. 

If you specify a Z, leading zeros from the numeric output field are 
suppressed. An all-zero field is displayed with all blanks. 

If a blank or any other entry is made, editing of the output field is 
not allowed. This entry must be blank if the WSU Field Name 
(columns 7 through 12) is blank. 

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

Input Allowed (Column 26) 

An entry of Y specifies that the field named in columns 7 through 12 
is an input field. 

An entry of N specifies that this D-specification statement does not 
describe an input field. Columns 27 through 38 must be blank. 

If a blank or any other entry is made, WSU assumes an entry of N. 

S-(Display Control) and D-(Field Definition) Specifications 16-17 



Data Type (Column 27) 

An entry in column 27 can specify the following data types: 

A Only alphabetic data can be entered in the input field. 

B Only alphameric data can be entered in the input field. 

D Input data typed in this field can contain only the digits 0 
through 9 and overscored asterisks (*). 

E This field can contain alphameric and Katakana characters 
(A/N/K), or ideographic characters (IGC), but not both. The 
field is initially set to binary zeros and the display station is set 
for alphameric data entry. When the cursor is in the first position 
of the field it blinks. The blinking indicates that the operator can 
change modes and enter ideographic data. 

F This field can contain alphameric, Katakana, or ideographic data, 
but only one at a time. The field is initially filled with 
ideographic nulls (a shift-out character, blanks, and a shift-in 
character), and the display station is set for ideographic entry. 

K This field can contain Katakana characters. 

N Numbers 0 through 9, plus and minus signs, commas, periods, 
and blanks can be entered in this input field. 

o Operators can enter a combination of alphameric, Katakana, and 
ideographic data. The field is initially set to alphameric and filled 
with binary zeros. 

S Numbers 0 through 9 can be entered in this input field. 

A field exit key must be pressed after entering the field, 
regardless of the entry for Controlled Field Exit (column 35). 

Pressing the Field + or Field Exit key enters a field with a plus 
sign in the zone portion of the rightmost digit; pressing the 
Field- key enters a field with a minus sign in the zone portion of 
the rightmost digit. The sign, therefore, is not entered and does 
not occupy an extra position in the field. When a field exit key is 
pressed, the data is right-adjusted, and unused positions appear 
as blanks and transmit as zeros regardless of the entry for 
Adjust/Fill (column 31). 
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If you display a negative signed numeric field with a J edit code 
(column 25), a minus sign occupies a separate position on the 
display at the end of the number (for example 123-). 

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

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

X The field can contain only ideographic data. 

Code X data type fields as input fields. On the D-specification, 
enter an N in column 23, or leave columns 23 or 24 blank. 

If a blank or any other entry is made, WSU assumes B for an 
alphameric field and S for a numeric field (you must allow an extra 
position on the display for a sign). 

For data types E, F, K, and 0, you must have coded a Y in column 44 
of the J specification. 

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

When processing numeric fields, your program might produce 
unpredictable results for fields that have data types other than S. 
These data types can allow input that is not numeric, such as blanks, 
commas, and periods. Your program is responsible for checking that 
only numeric data is entered into those numeric fields. 
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Mandatory Fill (Column 28) 

When mandatory fill is specified, if one character is typed in an input 
field, all positions in the field must be filled with non-null characters. 
(A non-null character is any character that can be entered from the 
keyboard or a space produced by the operator pressing the space bar.) 
The operator can use the cursor keys to exit from a mandatory fill field. 
However, if the operator uses the cursor keys, no adjusting will occur. 

An entry of Y specifies that if one character is typed in the field, all 
positions in the field must be filled with non-null characters. If you 
specify mandatory fill, you cannot specify adjust/fill (column 31 of the 
D-specification) for the same field. 

An entry of N or blank specifies that this input field does not have to 
be filled. 

If any other entry is made, WSU will assume an entry of N. 

Mandatory Entry (Column 29) 

An entry of Y specifies that at least one character or blank must be 
entered in the input field. 

An entry of N specifies that this input field can be bypassed on this 
display. 

If a blank or any other entry is made, WSU assumes an entry of N. 

Notes: 

1. This entry applies during enter, review, and insert modes. 

2. A mandatory-entry field that is blank when a display is entered 
causes a keyboard error to appear. The operator must press the 
Error Reset key and then press the Field Backspace key to return 
the cursor to the beginning of the mandatory-entry field. An 
operator can bypass a mandatory-entry field if: 

• All input fields on the display are mandatory-entry fields, the 
Return Input entry on the S-specification is y, and the 
operator does not enter data in any of the input fields. 

• The Return Input entry on the S-specification is N and the 
operator does not enter data in any of the input fields. 
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Self-Check (Column 30) 

A T specifies that the input field is a modulus 10 self-check field. 

An E specifies that the input field is a modulus 11 self-check field. 

If a blank or any other entry is made, WSU assumes that the input 
field is not a self-check field. This entry must be blank for alphameric 
fields. 

When a check digit error occurs, a 4-digit message number flashes on 
line 24. When the operator presses the Error Reset key, the cursor 
returns to the start of the field in error (the field is not changed), and 
the operator can enter the data again. 

Refer to Appendix A. Using Self-Check Fields for an explanation of 
self-check fields. 

Adjust/Fill (Column 31) 

An entry of Z causes the field to be right-adjusted and filled with 
zeros. WSU right-adjusts data that operators enter into the field; 
unused positions appear and transmit as zeros. 

An entry of B causes the field to be right-adjusted and filled with 
blanks. WSU right-adjusts data that operators enter into the field; 
unused positions appear and transmit as blanks. 

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

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

If a blank or any other entry is made, WSU assumes B for a signed 
numeric field. Adjust/fill is not done for other fields. 

Note: Operators can press the Field+ key (for numeric or signed 
numeric fields), the Field- key (for signed numeric fields), or the Field 
Exit key (for adjust/fill fields). Operators can press the Field Advance 
key for an adjust/fill field, but the adjust/fill does not occur. . 
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Position Cursor (Columns 32 and 33) 

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

If an N is entered, the cursor is not positioned at the beginning of the 
input field when this display appears. 

An indicator number entry of 01 through 89 positions the cursor at 
the beginning of the input field when this display appears only if the 
specified indicator is on. 

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

If two or more indicators that position the cursor are on, the cursor is 
at the beginning of the field on the first D-specification for which you 
specified one of those indicators. 

If blank or any other entry is made, WSU. assumes an entry of N. 

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

Controlled Field Exit (Column 35) 

An entry of V specifies that one of the field exit keys (Field Adv, Enter, 
Field Exit, Field+, Field- [if the field is a signed-numeric field], Field 
Backspace, Home, or Erase Input) must be pressed before the cursor 
will leave the field. 

An entry of N specifies that the cursor automatically exits from the 
field when the field is filled, unless adjust/fill is specified for the field 
in column 31 or an S data type is specified in column 27. 

If a blank or any other entry is made, WSU assumes an entry of Y if 
adjust/fill or an S data type is specified for the field. Or it assumes an 
entry of N if adjust/fill or an S data type is not specified for the field. 

Note: An entry of N does not cause an automatic skip from the last 
field of this display to the first field of the next display. Instead, the 
cursor returns to the first unprotected field on this display. The entry 
in Auto Record Advance in column 36 can cause an automatic 
advance to the next display. 
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Auto Record Advance (Column 36) 

An entry of Y specifies that all input fields on this display are 
automatically entered when: 

• Operat~rs enter the last character of the last input field, or 

• The cursor is in the last input field and operators press the Field 
Exit, Field+, or Field- key (for a signed numeric field). 

An entry of N specifies that automatic-record-advance does not occur 
for this field. 

If a blank or any other entry is made, WSU assumes an entry of N. 

Protect Field (Columns 37 and 38) 

An entry of Y specifies that the cursor skips the field. Data cannot be 
entered in protected fields. You can protect any field on a display. 

An entry of N specifies that this field is not protected, and the 
operator can type data in this field. 

If an indicator number from 01 through 89 is entered, the cursor 
skips the field only if the specified indicator is on. 

If a blank or any other entry is made, WSU assumes an entry of N 
for an input field; it assumes an entry Y for an output-only field. 

Notes: 

1. WSU automatically protects output-only fields. 

2. If you protect the following fields, WSU sets them to blank or zero 
when the display is entered: 

• Input-only fields 
• Output/input fields that have output conditioned by an 

indicator that was off when the display appeared. 

You may unintentionally lose data by protecting these fields. 

3. The cursor may appear in a protected field if all of the following 
conditions exist: 

• The field is protected by an indicator that is on when the 
display appears. 

• The field is the first field defined on the D-specifications. 
• The cursor is not put in position by means of an indicator to 

any other field (columns 32 and 33 for all other fields are 
blank or contain indicators that are off). To avoid putting the 
cursor in this position, use the same indicator to protect this 
field and to position the cursor in the next field on the display. 
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4. When a display is shown again by means of an MSG operation, 
fields protected on the display remain protected; fields not 
protected on the display remain unprotected. 

5. If a field is defined as either or both nondisplay and protected (Y 
in columns 43 and 37 of the D-specification) and if column 
separators are requested (Y in column 49 of the D-specification), 
the column separators are displayed on a 5251 Display Station 
and on a 5291 Display Station; the column separators are not 
displayed on a 5292 Color Display Station. 

6. If an indicator is used to control both the nondisplay and protect 
attributes and if column separators are requested, the separators 
are not displayed if both indicators are on when the field is 
displayed. 

High Intensity (Columns 39 and 40) 

An entry of Y causes the data to be intensified (made brighter than the 
normal intensity). 

An entry of N specifies that the data is not to be intensified. 

If an indicator number from 01 through 89 is specified, the data is 
intensified only if the specified indicator is on. 

If a blank or any other entry is made, the data is not intensified. 

If this display format is shown on a 5292 Color Display Station and 
high intensity is specified, the field is displayed with white characters. 
If other field attributes are specified, the color result is different. For 
the color result of specific attribute combinations, see Figure 16-1. 
For additional information about the control of color, see the 5292 
Color Display Station Programmer's Guide. 

WSU allows high intensity to be conditioned by different indicators. If 
all indicators are on when the display appears, the field is not 
displayed. Refer to Figure 16-2 for a list of invalid combinations of 
attributes. 
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Blink Field (Columns 41 and 42) 

An entry of V specifies that the field blinks when the display appears. 

An entry of N specifies that the field does not blink when the display 
appears. 

An entry of an indicator number from 01 through 89 specifies that 
this field blinks only if the specified indicator is on. 

If a blank or any other entry is made, WSU assumes an entry of N, 
and the field does not blink. 

If this format is displayed on a 5292 Color Display Station and blink 
field is specified, the field is displayed with red characters, and does 
not blink. To cause the characters in the field to blink, you must also 
specify high intensity (columns 39 and 40 of the D-specification). If 
other field attributes are also specified, the color result might be 
different. For the result of specific attribute combinations, see Figure 
16-1. For additional information about the control of color, see the 
5292 Color Display Station Programmer's Guide. 

Notes: 

1. If nondisplay is specified and high intensity (columns 39 and 40), 
reverse image (columns 45 and 46), or underline (columns 47 and 
48) is also specified, the field is defined as nondisplay only. 

2. If a field is defined as either or both nondisplay and protected (Y 
in columns 43 and 37 of the D-specification) and if column 
separators are requested (Y in column 49 of the D-specification), 
the column separators are displayed on a 5251 Display Station 
and on a 5291 Display Station; the column separators are not 
displayed on a 5292 Color Display Station. 

3. If an indicator is used to control both the nondisplay and protect 
attributes and if column separators are requested, the separators 
are not displayed if both indicators are on when the field is 
displayed. 

Refer to Figure 16-2 for a list of invalid combinations of attributes. 

Nondisplay (Columns 43 and 44) 

An entry of V specifies that the data from the field is not displayed 
when the display appears or that the data entered into the field is not 
displayed. 

An entry of N specifies that the data be displayed. 

An indicator number from 01 through 89 specifies that this data is 
displayed only if the specified indicator is on. 

If blank or any other entry is made, WSU assumes an entry of N 
and the data is displayed. 

See Figure 16-2 for a list ·of invalid combinations of attributes. 
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Attributes Specified 

Column Reverse 
Color Result Separators2 Blink Field High Intensity Image 

Green 
Green, reverse image X 

White X 

White, reverse image X X 

Red X1 

Red, reverse image X1 X 

Red, blink X X 

X X X Red, reverse image, blink 
-- f---------------

Turquoise, column separators X 

Turquoise, reverse image, X 
column separators 

Pink X3 X1 

Pink, reverse image X3 X1 
------

Yellow, column separators X X 

Yellow, reverse image, column X X 
separators 

Blue X3 X1 X 

Blue, reverse image X3 X1 X 

Data in fields with these X 

combinations of attributes X X 

are not displayed. X X 

X X X 

1 Field does not blink. 
2Column separators do not appear when reduced line spacing is used. 
3Column separators do not appear. 

Figure 16-1. Controlling Color on a 5292 Color Display Station 

Notes: 

1. Underlines and column separators are always blue. 

2. Underlines do not blink if blink field is also specified. 

3. Column separators do not appear if blink field is also specified. 

4. Use the limited color switch of the 5292 Color Display Station to 
see how a display format designed for color will appear on a 
single-color display. 
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Reverse Image (Columns 45 and 46) 

An entry of Y specifies that the data image be reversed (characters are 
dark on a light background). 

An entry of N specifies that the image not be reversed (characters are 
light on a dark background). 

An indicator number entry from ( b01 through 89) b specifies that the 
data image be reversed only if the specified indicator is on. 

If a blank or any other entry is made, WSU assumes an entry of N 
and the image is not reversed. 

WSU allows reverse image to be conditioned by different indicators. 
If all indicators are on when the display appears, the field is not 
displayed. Refer to Figure 16-2 for a list of invalid combinations of 
attributes. 

Attributes WSU Action 

Mandatory fill and adjust/fill Mandatory fill only 

High intensity and nondisplay Nondisplay only 

Blink field and nondisplay Nondisplay only 

Reverse image and nondisplay Nondisplayonly 

Underline and nondisplay Nondisplay only 

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

Mandatory entry and protect 
field Protect field only 

Figure 16-2. Invalid Combinations of Attributes 

Underline (Columns 47 and 48) 

An entry of Y specifies that the data on the display be underlined. 

An entry of N specifies that the data not be underlined. 

An indicator number entry of 01 through 89 specifies that this 
display be underlined only if the specified indicator is on. 

If a blank or any other entry is made, WSU assumes an entry of N 
and the data is not underlined. 

If this format is displayed on a 5292 Color Display Station and 
underline is specified, the field is displayed with a blue line beneath 
the character positions in the field. The color of the characters 
displayed in the field depends on the other field attributes that are 
specified. For the result of specific attribute combinations, see Figure 
16-1. For additional information about the control of color, see the 
5292 Color Display Station Programmer's Guide. 
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WSU allows underline to be conditioned by different indicators. If all 
indicators are on when the display appears, the field is not displayed. 
Refer to Figure 16-2 for a list of invalid combinations of attributes. 

Column Separators (Column 49) 

An entry of Y specifies that a divider be placed on the display before 
and after each character position in the field. The vertical lines do not 
occupy a character position. 

For example: 

Before operator data entry: 
After operator data entry: 

An entry of N specifies that column separators not be used. 

If a blank or any other entry is made, WSU assumes an entry of N 
and the column separators are not used. 

If this format is displayed on a 5251 Display Station, the column 
separators appear as vertical lines (I) on either side of each character 
position in the field. 

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

If this format is displayed on a 5292 Color Display Station, the column 
separators appear as blue dots at the bottom corners of each character 
position in the field. If blink field is also specified, the column 
separators do not appear on the display. The color of the characters 
displayed in the field depends on the other field attributes that are also 
specified. For the result of specific attribute combinations, see Figure 
16-1. For additional information about the control of color, see the 
5292 Color Display Station Programmer's Guide. 

Notes: 

1. If a field is defined as either or both nondisplay and protected (Y 
in columns 43 and 37 of the D-specification) and if column 
separators are requested (Y in column 49), the column separators 
are displayed on a 5251 Display Station and on a 5291 Display· 
Station; the column separators are not displayed on a 5292 Color 
Display Station. 

2. If an indicator is used to control both the nondisplay and protect 
attributes and if column separators are requested, the separators 
are not displayed if both indicators are on when the field is 
displayed. 
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Lowercase (Column 51) 

An entry of Y specifies that all alphabetic characters typed into this 
field from the keyboard can be displayed and sent to the user program 
in lowercase (if the Shift key is not pressed when the character is 
typed in by the operator) or in uppercase (if the Shift key is pressed 
when the character is typed in by the operator). 

An entry of N specifies that all characters typed from the keyboard be 
sent to the program in uppercase. 

Lowercase must be blank for numeric fields. 

The D-specification entry for field lowercase always takes priority over 
the S-specification for field lowercase (see column 21 of the 
S-specification in this chapter). This means that whatever is specified 
in the S-specification for the entire display, you can modify that 
definition for a particular field in the display. 

The following chart defines what can be typed in the input field 
depending on what is specified in the S- and D-specifications: 

Entry in Column Entry. in Column 51 of the S-Specification 
51 of the 
D-Specification Blank N V 

Blank Uppercase only Uppercase only Lowercase or 
uppercase 

N Uppercase only Uppercase only Uppercase 
only 

y Lowercase or Lowercase or Lowercase or 
uppercase uppercase uppercase 
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Constant Type and Constant Data (Columns 56 
through, 79) 

Columns 56 through 79 are for specifying the constants (or prompts) 
used on your display formats. Refer to Chapter 6, Coding Displays, 
for more about using constants. Figure 6-7 is aD-specification 
coding chart. Constant types C, 0, and P can use ideographic 
characters while constant typ~s F and M c~nnot. 

If column 56 contains a blank or F, columns 57 through 79 must be 
blank. 

C An entry of C in column 56 indicates that columns 57 through 
79 contain an initial constant value for the input field named in 
columns 7 through 12. Other required entries are: 

• The input field name in columns 7 through 12. 

• The starting location of the constant in columns 19 through 
22. 

• Output Data in columns 23 and 24 must be N or blank. 

• A Y in Input Allowed in column 26. 

• The constant in columns 57 through 79. This constant, 
which must not be enclosed with apostrophes, can be 
continued to columns 7 through 79 of the following 
D-specification statement. 

WSU displays the constant when the display appears. If a data 
type is specified in column 27, WSU does not verify that the 
constant is of the same type. An alphameric field that has a 
constant initial value is replaced with the value, beginning with 
the leftmost position. Positions that are not entered remain 
unchanged. 

o An entry of D in column 56 indicates that columns 57 through 
79 contain an initial constant value for the input field named in 
columns 7 through 12, and the field's name is used as the 
prompt for the field. Required entries are: 

• The input field name in columns 7 through 12. 

• The starting location of the field name prompt in columns 19 
through 22. 

Regardless of the length of the field name, WSU reserves 6 
positions on the display for the name. In addition, one blank 
separates the last position for the field name from the first 
position of the constant initial value. 

• Output Data in columns 23 and 24 must be N or blank. 

• A Y in Input Allowed (column 26). 

• The constant in columns 57 through 79. This constant, 
which must not be enclosed with apostrophes, can be 
continued to columns 7 through 79 of the following 
O-specification statement. 
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WSU displays the constant and the field name when the display 
appears. The cursor skips over the field name during data entry 
and positions itself at the beginning of the constant. 

If a data type is specified in column 27, WSU does not verify 
that the constant is of the same type. An alphameric field that 
has a constant initial value is replaced with the value, beginning 
with the leftmost position. Positions that are not entered remain 
unchanged. 

P An entry of P in column 56 indicates that columns 57 through 
79 contain a prompt that starts in the position specified in 
columns 19 through 22. Required entries are: 

• The starting location of the prompt in columns 19 through 
22. 

• The prompt, enclosed in apostrophes, in columns 57 through 
79. This prompt can be continued to columns 7 through 79 
of the following D-specification statement by coding a 
non blank character in position 80. 

A field name may be coded on the same D -specification as a 
prompt. The starting location refers to the prompt. One blank 
separates the last position of the prompt and the first position of 
the field. 

The cursor skips over each prompt on a display during data entry 
and positions itself only at the beginning of input fields. 

F An entry of F in column 56 specifies that the field name in 
columns 7 through 12 becomes the prompt for the field. 
Required entries are: 

• The name of an input field, output field, or output/input field 
in columns 7 through 12. 

• The starting location of the field-name prompt in columns 19 
through 22. 

Regardless of the length of the field name, WSU reserves 6 
positions on the display for the name. In addition, one blank 
separates the last position for the field name from the first 
position of the field. 

The cursor skips over each prompt on a display during data entry 
and positions itself only at the beginning of input fields. 

M An entry of M in column 56 indicates that columns 57 through 
60 contain a 4-digit message identification code (MIC) that 
references a message in your message load member. Required 
entries are: 

• Field Name in columns 7 through 12 must be blank. 

• The starting location of the prompt in columns 19 through 
22. 

• Output Data in columns 23 and 24 must be blank. 

• The 4-digit MIC in columns 57 through 60. 
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Columns 23 through 30 of the J -specification specify the 
message load member to use. 

WSU determines the number of positions between the start of this 
message and the start of the next field or constant on this display. If 
you do not leave. enough room for your message, the extra rightmost 
characters are truncated. You must allow at least 6 positions for the 
message on the display. 

The cursor skips over each message on a display during data entry and 
positions itself only at the beginning of input fields. 

Continuation (Column 80) 

This entry can be any character except a blank; it allows you to 
continue coding constant data that does not fit in columns 57 through 
79 into columns 7 through 79 of the following D-specification 
statement. You are allowed one continuation of any D-specification 
statement that has C, P, or D in column 56. The continuation line 
should not contain * in column 7, because WSU then assumes that 
the line contains a comment rather than a continuation of the previous 
line. 
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Chapter 17. C-{Processing) Specification 

1 

Sequence 
Number 

2 3 4 5 

C 

c 
o 

This chapter summarizes the entries that you can code on the 
C-specification. You can find additional information about coding 
C-specifications in the following: 

• Chapter 2 describes the WSU program cycle and processing levels. 

• Chapter 3 explains the indicators and reserved fields you can use 
on the C-specification. 

• Chapter 7 describes coding processing. 

• Chapter 11 contains example programs for which C-specifications 
have been coded. 

• Chapter 18 contains detailed explanations of the operation codes. 

Conditioning 
Indicators 

Factor 1 

S/36 WSU Processing Specifications 

Table or Message Text 
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WSU checks the following entries on the C-specification. 

Processing Function (Columns 7 and 8) 

Below are the processing functions that you can specify for your 
program. . 

Blank 

J 

W 

ES 

EW 

EJ 

SR 

AN or OR 

Operation for the display defined by the S- and 
D-specificati6ns that come before these 
C-specifications, or operation in a subroutine. 

Operation that occurs only during the job-initiation 
processing level. 

Operation that occurs only during the 
work-session - initiation processing level. 

Operation that occurs only during the 
end-of-sequence-set processing level. ES processing 
occurs only for the primary display sequence. 

Operation that occurs only during the 
end-of-work-session processing level. 

Operation that occurs only during the end-of-job 
processing level. 

Operation in a subroutine. SR in columns 7 and 8 is 
an optional entry for a subroutine operation, including 
BEGSR, PRTY, and ENDSR. 

AN D/OR relationship line used to link conditioning 
indicators in columns 9 through 17. Use the AN and 
OR entries to group as many as seven OR lines, seven 
AN D lines, or seven lines with any combination of the 
two to condition an operation. The first line of the 
group can have blanks, IJ, IW, ES, EW, EJ, or SR in 
columns 7 and 8. All lines after the first must have AN 
or OR in columns 7 and 8. The last line of the group 
contains the operation and the necessary operands. 
All lines in the group except the last line must have 
blanks in columns 18 through 59, and must have one 
or more indicators in columns 9 through 17. 

Note: If you code a processing-function indicator in columns 15 and 
16 of an S-specification, all C-specifications associated with that 
S-specification must have the same processing function specified in 
columns 7 and 8. 
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Conditioning Indicators (Columns 9 through 17) 

The following indicators can be used to specify the conditions for 
doing the operations you want done for your program. 

Indicator 

Blank 

AC 

AE 

CG 

DL 

EJ 

ES 

EW 

IJ 

IP 

IN 

IS 

IW 

JA-JN, JP-JY 

KG-KL, KQ-KY 

PG 

RC 

RP 

RR 

Operation is done: 

Each time the C-specification is processed. 

When one of the KG through KL and KQ through 
KY command key indicators is on. 

When the AE (accept sequence error) indicator is 
on. 

When the CG (current group) indicator is on. 

When the DL (delete) indicator is on. 

When the EJ (end of job) indicator is on. This 
operation can occur outside of the EJ processing 
level if the EJ indicator has been set on by means 
of a SETON operation. 

When the ES (end of sequence set) indicator is 
on. This operation can occur outside of the ES 
processing level if the ES indicator has been set 
on by means of a SETON operation. 

When the EW (end of work session) indicator is 
on. This operation can occur outside of the EW 
processing level if the EW indicator has been set 
on by means of a SETON operation. 

When the IJ (job initiation) indicator is on. 

When the IP (input to process) indicator is on. 

When the IN (insert mode) indicator is on. 

When the IS (start transaction sequence) 
indicator is on. 

When the IW (work session initiation) indicator 
is on. 

When the specified job indicator is on. 

If the corresponding command key was enabled 
and pressed. 

When the PG (program mode) indicator is on. 

When an operator restarts a work session after a 
system or program error. The program must have 
a transaction file in order to use this indicator. 

For a display that has been displayed again by 
means of the MSG operation. 

When the RR (record review) indicator is on. 
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RS 

RU 

RV 

SA-SN, SP-SY 

U1-U8 

01-89 

When an operator restarts a work session after 
signing off. The program must have a transaction 
file in order to use this indicator. 

When the RU (rover/update) indicator is on. 

Only in review mode or insert mode. 

When the specified session-level indicator is on. 

If the specified indicator was set on by means of 
the SWITCH OCL statement before the program 
ran or by means of a SETON operation. 

If the specified indicator is on. 

Use columns 9 through 17 to assign indicators that specify the 
conditions for doing the operation. You can code from one to three 
indicators in columns 10 and 11, 13 and 14, and 16 and 17 on each 
line. If an indicator must be off before the operation is done, code an 
N before the indicator in column 9, 12, or 15. 

The indicators in columns 9 through 17 operate in an and relationship 
with one another. By coding an AN or OR entry in columns 7 and 8, 
you can use more than three indicators to condition a single operation. 
You can include as many as seven OR lines, seven AND lines, or 
seven lines with any combination of the two. 

For more information about indicators, refer to Chapter 3, Reserved 
Fields and Indicators. 
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Factor 1 and Factor 2 (Columns 18 through 27 and 33 
through 42) 

Operation 
Type 

Arithmetic 

Array 

Branching 

Comparing and 
Testing 

Debugging 

Indicator 

Output/Input 

Move 

Subroutine 

These entries name fields or array elements or specify data (literals) for 
an operation in columns 28 through 32. Allowed entries depend upon 
the operation. The maximum length of a file/format name is 8; the 
maximum length for a field/label name is 6. Figure 17-1 shows the 
possible entries for factor 1 and factor 2 for each operation. 

Operation Code 
(28 through 32) Factor 1 (18 through 27) Factor 2 (33 through 42) 

ADD Numeric field or literal Numeric field or literal 
DIV Numeric field or literal Numeric field or literal 
MULT Numeric field or literal Numeric field or literal 
MVR Blank Blank 
SUB Numeric field or literal Numeric field or literal 
Z-ADD Blank Numeric field or literal 
Z-SUB Blank Numeric field or literal 

LOKUP Field or literal Array name 
MOVEA Blank Field, literal, or array name 
SORTA Blank Array name 
XFOOT Blank Array name 

GOTO Blank Label of a TAG operation or EN DSR operation 
EXSR Blank Subroutine name 
TAG Label Blank 

COMP Field or literal Field, literal, table of fields, or table of literals 
RANGE Field or literal Field or literal 

DEBUG Field, literal, or blank Blank 

SETOF Blank Blank 
SETON Blank Blank 

GET Blank Master file name 
GETNH Blank Transaction file name or blank 
GETNR Blank Transaction file name or blank 
GETPH Blank Transaction file name or blank 
GETPR Blank Transaction file name or blank 
IMSG Blank MIC or message text 
MSG Blank MIC or message text 
PUT Blank Transaction file name or master file name 
PUTN Blank Master file name 
PUTS Blank Display format name 
TIME Blank Blank 

MOVE Blank Field, literal, or *BLANK 
MOVEL Blank Field or literal 

BEGSR Subroutine name Blank 
ENDSR Label or blank Blank 
PRTY Blank 0, " 2, or 3 

Figure 17-1. Entries for Factor 1 and Factor 2 
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Operation (Columns 28 through 32) 

Columns 28 through 32 specify the operation to be done using factor 
1, factor 2, and/or the result field. The operation code must begin in 
column 28. 

Figure 17 -1 is a summary of operation codes and the entries for factor 
1 and factor 2. Figure 17 -2 is a summary of all the entries for 
operation codes. Chapter 7 contains examples of using operations; 
Chapter 18 contains descriptions of all the operation codes. 

Table or Message Text (Columns 33 through 52) 

For a COM P operation, you can code a table of values (field names or 
literals). Table elements must be separated with a semicolon. You 
can continue a table to columns 7 through 52 of the next line if you 
code a nonblank character in column 53. 

For a MSG or IMSG operation, you can code message text enclosed 
in apostrophes. You can continue the message text to columns 7 
through 52 of the next line if you code a nonblank character in 
column 53. 

Literal (Columns 43 through 52) 

A literal is the actual data used in an operation, rather than the field 
name representing that data. A literal can be alphameric or numeric. 

The following rules apply to each alphameric literal: 

• Any combination of characters and blanks can be used. 

• The maximum length is 8 characters including blanks. 

• It must be enclosed with apostrophes ('). 

• An apostrophe in the literal is represented by two apostrophes. 
For example, the literal O'CLOCK is coded as 'O"CLOCK'. 

• It cannot be used for arithmetic operations. 

• It must be left-adjusted. 

The following are examples of alphameric literals: 

'512% DT.' 
'February' 
'O"Clock' 
'''82' 

The following rules apply to each numeric literal: 

• It consists of any combination of the digits 0 through 9. A 
decimal point, comma, or a sign (+ or -) can also be included, 
depending on the edit code specified in column 43 of the 
J -specification and column 25 of the D-specification. 

• It must be left-adjusted. 

• The sign (+ or -), if present, must be the leftmost character. WSU 
treats a numeric literal that is not signed as a 'positive number. 
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• The maximum total length is 10 digits including sign and decimal 
point. 

• Embedded blanks are not allowed. 

• It must not be enclosed in apostrophes ('). 

• It is used in the same way as a numeric field. 

The following are examples of numeric literals: 

12500 
125.00 
.001256789 
-.01256789 

For a RANGE operation, a numeric literal (up to 10 digits), an 
alphameric literal (up to 8 characters), or the name of a field upon 
which the operation is done can be coded in columns 43 through 52. 
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Type of 
Operation 

Arithmetic 

Operation 
Code 
(28-32) 

ADD 

DIV 

MULT 

MVR 

SUB 

Z-ADD 

Z-SUB 

Array LOKUP 

MOVEA 

SORTA 

XFOOT 

Branching GOTO 

EXSR 

TAG 

Comparing COMP 

and Testing RANGE 

Debugging DEBUG 

Indicators SETOF 

SETON 

Output/Input GET 

Move 

Subroutine 

GETNH 

GETNR 

GETPH 

GETPR 

IMSG 

MSG 

PUT 

PUTN 

PUTS 

TIME 

MOVE 

MOVEL 

BEGSR 

ENDSR 

PRTY 

Processing Conditioning 
Function Indicators 
(7-8) (9-17) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
o 

o 
o 

o 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
B 

o 
o 

o 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 

B 

B 

B 

o = optional; R = required; B = blank 

Fa~tor 1 
(18-27) 

R 

R 

R 

B 

R 

B 

B 

R 

B 

B 
B 

B 

B 

R 

R 

R 

o 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

R 

o 
B 

Factor 2 
(33-42) 

R 

R 

R 

B 
R 

R 

R 

R 

R 

R 

R 

R 

R 

B 

B 

B 

B 

R 

R 

Name 
(43-48) 

R 
R 

R 

R 
R 

R 

R 

B 

R 

B 

R 

B 

B 

B 

R 

o 

B 

B 

B 

B 

B 

B 

.B 

B 

B 

B 

R 

R 

R 

B 

B 

B 

! Resulting indicators must not be coded on a line that does not have an operation code. 
2MVR cannot follow a DIV operation that specified half-adjust. 

Result Field 

Length 
(49-51) 

o 
o 
o 
o 
o 
o 
o 

B 

o 
B 

o 

B 

B 

B 

o 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

o 

o 
o 

B 

B 

B 

Decimal 
Position 
(52) 

o 
o 
o 
o 
o 
o 
o 

B 

o 
B 

o 

B 

B 

B 

o 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

o 

o 
o 

B 

B 

B 

3Factor 2 can be a field. literal. or table of values. Column 53 is used to indicate continuation of a table. 

Half­
Adjust 
(53) 

o 
0 2 

o 
B 

o 
o 
o 

B 

B 

B 

o 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Resulting 
Indicators! 
(54-59) 

o 
o 
o 
o 
o 
o 
o 

R 

B 

B 

o 

B 

B 

B 

R 

R 

B 

R 

R 

B 

B 

B 

B 

B 

4you can code an indicator in columns 54 and 55 that turns on when WSU cannot find a record to read or cannot identify a record. 
Columns 56 through 59 must be blank. 

5Factor 2 can be blank or the name of the transaction file. If factor 2 is blank. WSU assumes the name of the transaction file. 
6Factor 2 can be as many as 64 characters of message text or a 4-digit MIC. Column 53 is used to indicate continuation of message 
text. 

7you can code the type of record to be written to the transaction file in columns 54 and 55; columns 56 through 59 must be blank. 
Byou must code the type of record to be added to the master file in columns 54 and 55; columns 56 through 59 must be blank. 
9Factor 2 must be O. 1. 2. or 3. and must be left-adjusted. 

Figure 17-2. Operation Codes 
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Result Field (Columns 43 through 53) 

The Result Field area on the C-specification contains information 
about the results of the operation that was named in columns 28 
through 32. 

The result field consists of four entries: 

• Name 

• Length 

• Decimal positions 

• Half-adjust. 

Result Field Name (Columns 43 through 48) 

This entry names either the field (or array) that will contain the results 
of the operation coded in columns 28 through 32, or (as for the 
RANGE operation) the field or literal upon which the operation is 
done. You can define a result field by coding a new field name, or 
you can use the name of a field that you have defined elsewhere in 
the program. During program running, WSU reserves storage in a field 
area for copies of any field that you define. For a field defined 
elsewhere in a program, columns 49 through 52 can be blank; 
however, any entries in columns 49 through 52 must agree with all 
other definitions of the field in the program. 

A job field can be defined as the result field name. Only one copy of 
a job field is generated per program, rather than one copy per each 
display station that uses the program. Job field names must begin 
with & and must be left-adjusted. The second character must be 
alphabetic; the remaining characters (up to 4) must be alphameric. 
Job field names cannot contain blanks. 

Result Field Length (Columns 49 through 51) 

To specify the length of the result field, you can enter a number from 
1 through n. The maximum length, n, is 15 for a numeric field and 
256 for an alphameric field. The length must be right-adjusted. 

If the field is defined elsewhere in this program (on the 
I-specifications in this program's file definition or on another 
C-specification in the program), leave this entry blank. 

If any other entry is made, WSU assumes a blank. 

Those result fields defined as packed fields on I-specifications can 
have their lengths redefined by this entry. The result field length must 
allow for the unpacked length of a field. See Chapter 7, Coding 
Processing, for examples of using result fields and result field lengths. 
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Result Field Decimal Positions (Column- 52) 

To show the number of decimal positions wanted to the right of the 
decimal in a numeric result field, you can enter a number from 0 
through 9. If the numeric result field contains no decimal positions, 
enter a 0 (zero). 

The number of decimal positions must never be greater than the 
length of the field. The number can, however, be larger or smaller 
than the number of decimal positions that actually result from an 
operation. If the number of decimal positions specified is greater than 
the number of decimal places that actually result from an operation, 
zeros fill in to the right. If the number specified is smaller than the 
number that results from the operation, the rightmost digits drop. 

Figure 17-3 shows how the contents of a numeric result field after a 
multiplication operation can change according to the decimal 
positions (column 52) and field length (columns 49 through 51) 
specifications. 

If this is an alphameric result field or a numeric result field defined by 
an I-specification or C-specification elsewhere in the program, leave 
this column blank. The decimal-positions entry must be blank if the 
field-length entry (columns 49 through 51) is blank. 

If any other entry is made, WSU assumes an entry of 0 if the field 
length (columns 49 through 51) is not blank and assumes blank if the 
field length is blank. 

Multiplication: 98.76 x 1.234 = 121.86984 

Decimal 
Positions 
for Result 
Field 
(column 52) 10 9 

Result Field Length (columns 49 through 51) 

8 7 6 5 4 3 2 1 

9 _R'·""':"">Ij('·"i _i.'.i"">' / / / /IV/~ /1/ / b:/ / //V / /;V~V // / 
1----8 ~~~"<cL\" ... "'i/.iii tii / / / / '/ /7 IV / /J / / / /v / //V /J/ / 

;~2t··· .,., ... ",,,..i 7T., ... "..{ii """"/ /,7;7/ /1/ //v / //V //V // 7 1 21 .8698400 
i« < , .... , .. , .... 

6 0121.869840 121.869840 

5 00121.86984 0121.86984 121.86984 

4 000121.8698 00121.8698 0121.8698 

3 0000121 .869 000121.869 00121.869 

2 00000121.86 0000121.86 000121.86 

1 000000121.8 00000121.8 0000121.8 000121.8 00121.8 0121.8 121.8 l~l"gi/< 
0 0000000121 000000121 00000121 0000121 000121 00121 0121 121 li~l{ 

~~ Not permitted Permitted but inaccurate 

Figure 17-3. Result Field Contents Based on Various Field Lengths and Decimal 
Positions 
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Result Field Half-Adjust (Column 53) 

--
Sequence 
Number !. .§ 

~ R 
c :J o ... 
.~ .~ 

~ 

This entry indicates whether or not the contents of the result field are 
half-adjusted (rounded). 

If you do not want the field half-adjusted, leave the column blank. 

If you want the field half-adjusted, enter an H. 

If any other entry is made, WSU assumes an entry of H. 

Half-adjusting adds 5 (-5 if the result is negative) to the number at 
the right of the last decimal position specified for the field. All 
decimal positions to the right of the position specified for that field 
drop (Figure 17-4). 

The half-adjust entry is allowed with all arithmetic operations except 
MVR. Also, if half-adjust is specified for a DIV operation, an MVR 
operation should not follow it. 

la 
Conditioning ~ 
Indiclton Tlble Of M .... Text . ., 

Resulting 
8 Indicators 

AL AL Literll i 
FlCtor 1 Operltion FlCtor 2 iii 

Result Field Arithmetic 

~: PlUI Minu.jZero 

iii CamPI" 
Nlme Length 1~ High Low Equi 

0 ~ ~! z 1>2 1<2 1-2 

Comments 

j j 
t 2 3 4 5 8 7 8 II 10 " 12 t3 4 15t8 7 18 II 20 21 22 23 2425 28 2 28 21130 3t 32 13334 35 38 37 38 3940 414 3 44 45 48 47 48 411505 ~2~3 ~tiIi iM5 5851 leo 8182638411688 87 11.70 71727374757877 78 7'SCI 

II I! c I laj(I.I I II I I II ~I ~ . r7lCflf,j~ I 1 I rcll0~1 JI,J1 11-4 121" I 1 1 IL-' 1111 Il1111J 111111 

Figure 17-4. Half-Adjust Operation 

Use of Column 53 to Continue Message Text 

Column 53 can also be used to continue message text for an I MSG or 
MSG operation or to continue a table for a COMP operation. To 
allow continuation, you must code any character except a blank in this 
column. 
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Resulting Indicators (Columns 54 through 59) 

Use columns 54 and 55, 56 and 57, and 58 and 59 to indicate the 
results of operations. You can code these columns only on 
C-specification lines that specify operation codes. 

Before an operation is done, all its resulting indicators should be set 
off. After the operation is done, WSU checks the result and sets on 
the appropriate indicators. 

Figure 17 -5 shows resulting indicators that can be used with each 
operation. Refer to Chapter 3 for descriptions of the indicators. 

Plus or High 1 > 2 (Columns 54 and 55) 

An indicator in these columns turns on if: 

• The result of an arithmetic operation is positive. 

• Factor 1 is greater than factor 2 in a COMP operation. 

• One of the get operations was not successful. 

• Factor 1 is greater than the higher field in a RANGE operation. 

Minus or Low 1 < 2 (Columns 56 and 57) 

An indicator in these columns turns on if: 

• The result of an arithmetic operation is negative. 

• Factor 1 is less than factor 2 in a COMP operation. 

• Factor 1 is not equal to any entry in a table in a COMP operation. 

• Factor 1 is less than the lowest field in a RANGE operation. 

Zero or Equal 1 =2 (Columns 58 and 59) 

An indicator in these columns turns on if: 

• The result of an arithmetic operation is zero. 

• Factor 1 equals at least one entry in a table in a COMP operation. 

• Factor 1 equals factor 2 in a COMP operation. 

• Factor 1 is equal to one value or between the two values in a 
RANGE operation. 
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Resulting Indicators 

JA- KG- SA-
IN KL SN 
JP- KQ- SP- U1-

Operation AC AE EJ ES EW IP IS JY KY PG RC RP RS SY U8 01-89 

ADD x x x x x x x x x x 

COMP x x x x x x x x x x 

DIV x x x x x x x x x x 

GET x 

GETNH x 

GETNR x 

GETPH x 

GETPR x 

IMSG x x x x x x x x x x 

MSG x x x x x x x x x x 

MULT x x x x x x x x x x 

MVR x x x x x x x x x x 

PUT x 

PUTN x 

RANGE x x x x x x x x x x 

SETOF x x x x x x x x x x x x x x x x 

SETON x x x x x x x x x x x x x 

SUB x x x x x x x x x x 

Z-ADD x x x x x x x x x x 

Z-SUB x x x x x x x x x x 

Notes: 
1. An x in the above figure specifies a resulting indicator that can be used by the operation. 
2. BEGSR. DEBUG, ENDSR, EXSR. GOTO, LOKUP, MOVEA, MOVE, MOVEL, PRTY, PUTS, SORTA, TAG, and TIME 

do not allow resulting indicators. 
3. Indicators CG, DL, IJ, IN, IW, RR. RU, and RV are turned on and off only by WSU. 

Figure 17-5. Using Resulting Indicators 
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Additional Uses of Resulting Indicators 

You can specify indicators in columns 54 through 59 for the MSG, 
IMSG, SETON, and SETOF operations. For MSG, IMSG, and SETON, 
the specified indicators turn on when the operation runs. For SETOF, 
the specified indicators turn off when the operation runs. 

You can specify one indicator in columns 54 and 55 for a PUT 
operation. The indicator specifies (in enter mode) the type of record 
to write to the transaction file. You can specify one indicator in 
columns 54 and 55 for a PUTN operation. The indicator specifies the 
type of record to write to a master fi Ie. 

Refer to Figure 17 -5 for a chart showing the operations and the 
resulting indicators that can be used. 

Comments (Columns 60 through 80) 

Comments that you code do not affect the WSU program, but are 
used to make your program easier to understand. 
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Chapter 18. Operation Codes 

ADD 

Columns 28 through 32 on the WSU Processing Specifications sheet 
specify the operations to be done using factor 1, factor 2, and a result 
field. The operation code must begin in column 28. Operations are 
also discussed in Chapter 7, Coding Processing, and Chapter 17 
C - (Processing) Specifications. 

Conditioning 
Indicators Factor 1 Operation 

Optional Required ADD 

Factor 1: Numeric field or literal 
Factor 2: Numeric field or literal 

Result 
Field Resulting 

Factor 2 Name Indicators 

Required Required Optional 

Adds factor 1 to factor 2 and places the sum in the result field. 

Factor 1 and factor 2 do not change, unless either is also the result 
field. 

BEGSR (Begin Subroutine) 

Conditioning 
Indicators Factor 1 

Blank Required 

Factor 1: Subroutine name 
Factor 2: Blank 

Operation 

BEGSR 

Labels the beginning of a subroutine. 

Result 
Field Resulting 

Factor 2 Name Indicators 

Blank Blank Blank 

Factor 1 can be 1 to 6 characters long. The first character must be 
alphabetic; the remaining characters must be alphameric. No two 
subroutines can have the same name. 

Refer to Chapter 7, Coding Processing, for an example of coding the 
BEGSR operation. 

Notes: 

1. You must code an ENDSR operation after a BEGSR operation 
before you can code another BEGSR operation. 

2. The subroutine name in factor 1 must not be the same as the 
name in factor 1 of a TAG ,or ENDSR operation or as any field 
name defined in the program. 

Operation Codes 1 8-1 



COMP (Compare) 

DEBUG 

Conditioning Table or Message Resulting 
Indicators Factor 1 Operation Text Indicators 

Optional Required COMP Required Required 

Factor 1: Field or literal 
Factor 2: Field, literal, table of fields, or table of literals 

Compares factor 1 to factor 2 and sets a resulting indicator to show if 
the comparison was high, low, or equal. 

You can code conditioning indicators in columns 9 through 17. 

For factor 2, you can code a table of values in columns 33 through 52. 
Table entries must be either field names or literals but cannot be a 
combination of the two. Table entries must be either all alphameric or 
all numeric. You must separate table elements with a semicolon. 

You can continue a table to columns 7 through 52 of a second 
specification line by coding any character except a blank in column 53 
of the first specification line. The first line of the table must end with 
a semicolon so that the second line of the table begins with a 
left-adjusted table entry. Do not begin the second line of the table 
with an asterisk (*) in column 7 because WSU treats such lines as 
comments. 

A table of values cannot be continued to a third line. 

Refer to Chapter 7, Coding Processing, for examples of the COMP 
operation. 

Conditioning 
Indicators Factor 1 Operation 

Optional Optional DEBUG 

Factor 1: Field, literal, or blank 
Factor 2: Blank 

Result 
Field Resulting 

Factor 2 Name Indicators 

Blank Optional Blank 

Provides a means of detecting errors while the program is running. 

The length of the factor 1 value, if used, must not exceed 8 characters. 
You can code indicators in columns 9 through 17 and a result field in 
columns 43 through 48. All other entries must be blank. 

During program generation, WSU adds a DEBUG-YES parameter to 
the WSX statement in the WSU-generated procedure if one or more 
DEBUG operations occur in the program. You can modify the 
WSU -generated procedure to set the debugging function on or off 
before the WSU program runs by specifying YES (on) or NO (off) for 
the DEBUG parameter. Refer to Modifying the WSU-Generated 
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Procedure in Chapter 8 for an explanation on how to change the 
DEBUG parameter. 

If DEBUG-YES is specified in the procedure that calls the program, 
WSU saves the current display and shows a debugging display each 
time a DEBUG operation is encountered during program running. The 
debugging display contains: 

• The display station's I D .• 

• The contents of the field OT literal in factor 1, or the statement 
number of the DEBUG operation if factor 1 is blank .• 

• A list of indicators that are on, or the word NON E if no indicators 
are on .• 

• The contents of the result field, if a result is specified. (Blank in 

example.>. + 
DEBUG ••• 0024 

INDICATORS ON....... IP IS RS RC 

You can press the Print key to print the display. When you press the 
Enter key, the saved display (display before the DEBUG display 
appeared) is shown again, and processing resumes at the operation 
following the DEBUG operation. 

Note: DEBUG operations occupy main storage. Therefore, after the 
program is debugged, removing the DEBUG operations and 
generating the program again might improve performance. 
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DIV (Divide) 

Conditioning 
Indicators Factor 1 Operation 

Optional Required DIV 

Factor 1: Numeric field or literal 
Factor 2: Numeric field or literal 

Result 
Field Resulting 

Factor 2 Name Indicators 

Required Required Required 

Divides factor 1 by factor 2 and places the quotient in the result field. 

Factor 1 and factor 2 do not change unless either is also the result 
field. If factor 1 is zero, the result of the divide operation is zero. If 
factor 2 is zero, WSU issues a message and abnormally ends the work 
session. Any remainder resulting from a divide operation is lost unless 
you code the move remainder operation (MVR) as the next operation. 

ENDSR (End Subroutine) 

Conditioning 
Indicators 

Blank 

Factor 1: Label 
Factor 2: Blank 

Factor 1 

Optional 

Operation 

ENDSR 

Result 
Field Resulting 

Factor 2 Name Indicators 

Blank Blank Blank 

Defines the end of a subroutine and returns control to the instruction 
after the EXSR operation that called the subroutine. 

Factor 1 can be 1 to 6 characters long. The first character must be 
alphabetic; the remaining characters must be alphameric. This label 
serves as a point which you can branch to by a GOTO statement 
within the subroutine and, therefore, cannot be the same as any of the 
following: 

• Factor 1 of a TAG operation 

• Factor 1 of another ENDSR operation 

• Any other field name defined in the program. 

Conditioning indicators (columns 9 through 17) and factor 2 cannot 
be coded for an ENDSR operation. 

Refer to Chapter 7, Coding Processing, for an example of coding the 
ENDSR operation. 
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EXSR (Execute Subroutine) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank EXSR Required Blank Blank 

Factor 1: Blank 
Factor 2: Subroutine name 

Branches to and runs the subroutine named in factor 2. 

Indicators in columns 9 through 17 can condition. an EXSR operation. 
Factor 2 must be the same name as factor 1 of the corresponding 
BEGSR instruction. 

An EXSR operation can appear anywhere in the program except within 
a subroutine. This means that a subroutine cannot call itself or 
another subroutine. Whenever an EXSR operation appears, the 
subroutine runs. After operations in the subroutine complete, control 
returns to the operation following the EXSR operation. 

Refer to Chapter 7, Coding Processing, for an example of coding the 
EXS R operation. 
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GET (Get a Master File Record) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank GET Required Blank Optional 

Factor 1: Blank 
Factor 2: Master file name 

Reads a master file record so that it can be used in the WSU program. 

You can code conditioning indicators in columns 9 through 17. Also, 
you can code a record-not-found indicator in columns 54 and 55 that 
turns on when WSU cannot recognize the type of record read. 
Columns 43 through 53 and 56 through 59 must be blank. 

WSU forms the key to read a master file record from the GET fields 
coded in columns 31 through 48 of the M -specification. WSU turns 
on the indicator for the type of record read and turns off all other 
record-identifying indicators for the master file. If WSU can recognize 
the record type, it places the fields for that record type into the field 
area. 

WSU provides a way to detect output/input errors that occur during a 
GET operation by allowing you to code an error indicator in columns 
61 and 62 of the M-specification for the master file. Each time WSU 
starts a GET operation, that error indicator is set off, and the *ERROR 
reserved field is set to zero. If an error occurs during the GET 
operation, the error indicator is set on, and an error code is placed in 
the *ERROR field. Refer to Chapter 3 for information about *ERROR 
and the error codes that this field can contain. Refer to Chapter 15 for 
a description of the Error Indicator entry on the M-specification. 

If you code different not-found indicators on the M-specification and 
the C-specification, WSU uses the indicator on the C-specification for 
the GET operation. The not-found indicator on the M-specification 
does not change and might reflect the result of a previous GET 
operation. Refer to Chapter 15 for a description of the Not- Found· 
Indicator entry on the M-specification. 

A record-not-found condition is treated as an error only if not-found 
indicators are omitted both from the GET operation and from the 
M-specification. Therefore, any error indicator in columns 61 and 62 
of the M -specification is used when a not-found condition occurs and 
columns 54 and 55 of the GET operation and columns 49 and 50 of 
the M-specification for the master file are blank. 

If a not-found condition or an output/input error occurs and indicators 
have not been coded in the program to reflect the occurrence, the 
system operator receives WSU message 0803 and an error code. The 
operator should refer to the Utilities Messages manual for a 
description of the error. 
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GETNH (Get the Next Header Record in the Transaction 
File) 

Result 
Conditioning Field 
Indicators Factor 1 Operation Factor 2 Name 

Optional Blank GETNH Optional Blank 

Factor 1: Blank 
Factor 2: Transaction file name or blank 

Reads the next header record from the transaction file. 

Resulting 
Indicators 

Optional 

If factor 2 is blank, WSU assumes the transaction file name. You can 
code conditioning indicators in columns 9 through 17. Also, you can 
code a record-not-found indicator in columns 54 and 55. This 
indicator turns on whenWSU tries to read beyond the last record in 
the chain or when WSU cannot recognize the type of record read. 

A record-not-found condition occurs when WSU, trying to read the 
next header record in the chain, reads beyond the last record in the 
chain. WSU turns on the indicator for the type of record read and 
turns off all other record - identifying indicators for the transaction file 
as well as the RU indicator. A record-not-found condition also occurs 
when WSU cannot recognize the record type. 

If WSU can recognize the record type, it places the fields for that 
record type into the field area and places the relative record number of 
the record in the *RLRU reserved field. 

WSU provides a way to detect output/input errors that might occur 
during a G ETN H operation by allowing you to code an error indicator 
in columns 61 and 62 of the T -specification. Each time WSU starts 
the GETNH operation, that error indicator is set off, and the *ERROR 
reserved field is set to zero. If an error occurs during the GETNH 
operation, the error indicator is set on, and an error code is placed in 
*ERROR. Refer to Chapter 3 for information about *ERROR and the 
error codes that this field can contain. Refer toxChapter 15 for a 
description of the Error Indicator entry on the T -specification. 

WSU also provides ways to detect record-not-found conditions that 
might occur during a GETNH operation by allowing you to code a 
not-found indicator in columns 54 and 55 of the C-specification or in 
columns 49 and 50 of the T -specification. 

If you code different not-found indicators on the T -specification and 
the C-specification, the indicator on the C-specification is used for the 
GETNH operation. The not-found indicator on the T-specification 
does not change and might reflect the result of a previous GETNH 
operation. Refer to Chapter 15 for a description of the Not-Found 
Indicator entry on the T -specification. 

A record-not-found condition is treated as an error only if not-found 
indicators are omitted from the GETNH operation and from the 
T -specification. Therefore, any error indicator in columns 61 and 62 
of the T -specification is used when a not-found condition occurs and 
columns 54 and 55 of the GETNH operation and columns 49 and 50 
of the T -specification are blank. 
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If a not-found condition or an output/input error occurs and indicators 
have not been coded in the program to reflect the occurrence, the 
system operator receives WSU message 0803 and an error code. The 
operator should refer to the Utilities Messages manual for a 
description of the error. 

Notes: 

1. The GETNH operation causes a terminal error during program 
generation if the program does not specify a transaction file. 

2. If you code a GETNH operation in your program and there are no 
header records in the file (columns 55 and 56 of the 
T -specification are blank), WSU issues a terminal message during 
program generation. 

GETNR (Get the Next Record in the Transaction File) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank GETNR Optional Blank Optional 

Factor 1: Blank 
Factor 2: Transaction file name or blank 

Reads the next logical record from the transaction file. 

If factor 2 is blank, WSU assumes the transaction file name. You can 
code conditioning indicators in columns 9 through 17. Also, you can 
code a record-not-found indicator in columns 54 and 55. This 
indicator turns on when WSU tries to read beyond the last record in a 
chain or when WSU cannot recognize the type of record read. 

A record-not-found condition occurs when WSU, trying to read the 
next record in the chain, reads beyond the last record in the chain. 
WSU turns on the indicator for the type of record read and turns off all 
other record identifying indicatdts for the transaction file. A 
record-not-found condition also occurs when WSU cannot recognize 
the record type. 

If WSU can recognize the record type, it places the fields for that 
record type into the field area and places the relative record number of 
the record in the *RLRU reserved field. 

WSU provides a way to detect output/input errors that might occur 
during a GETNR operation by allowing you to code an error indicator 
in columns 61 and 62 of the T-specification. Each time WSU starts 
the GETNR operation, that error indicator is set off, and the *ERROR 
reserved field is set to zero. If an error occurs during the G ETN R 
operation, the error indicator is set on, and an error code is placed in 
*ERROR. Refer to Chapter 3 for information about *ERROR and the 
error codes that this field can contain. Refer to Chapter 15 for a 
description of the Error Indicator entry on the T -specification. 

WSU also provides ways to detect record-not-found conditions that 
might occur during a G ETN R operation by allowing you to code a 
not-found indicator in columns 54 and 55 of the C-specification or in 
columns 49 and 50 of the T -specification. 
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If you code different not-found indicators on the T -specification and 
the C-specification, the indicator on the C-specification is used for the 
GETNR operation. The not-found indicator on the T -specification 
does not change and might reflect the result of a previous GETNR 
operation. Refer to Chapter 15 for a description of the Not-Found 
Indicator entry on the T -specification. 

A record-not-found condition is treated as an error only if not-found 
indicators are omitted from the GETNR operation and from the 
T -specification. Therefore, any error indicator in columns 61 and 62 
of the T -specification is used when a not-found condition occurs and 
columns 54 and 55 of the G ETN R operation and columns 49 and 50 
of the T -specification are blank. 

If a not-found condition or an output/input error occurs and indicators 
have not been coded in the program to reflect the occurrence, the 
system operator receives WSU message 0803 and an error code. The 
operator should refer to the Utilities Messages manual for a 
description of the error. 

Notes: 

1. The G ETN R operation causes a terminal error during program 
generation if the program does not specify a transaction file. 

2. The GETNR operation cannot read records that are being inserted 
in the transaction file until the processing of the insert display 
ends. 

GETPH (Get the Previous Header Record in the 
Transaction File) 

Conditioning 
Indicators Factor 1 Operation Factor 2 

Optional Blank GETPH Optional 

Factor 1: Blank 
Factor 2: Transaction file name or blank 

Result 
Field Resulting 
Name Indicators 

Blank Optional 

Reads the previous logical header record from the transaction file. 

If factor 2 is blank, WSU assumes the transaction file name. You can 
code conditioning indicators in columns 9 through 17. Also, you can 
code a record-not-found indicator in columns 54 and 55. This 
indicator turns on when WSU tries to read ahead of the first record in 
a chain or when WSU cannot recognize the type of record read. 

A record-not-found condition occurs when WSU, trying to read the 
previous header record in the chain, reads ahead of the first record in 
the chain. WSU turns on the indicator for the type of record read and 
turns off all other record-identifying indicators for the transaction file. 
A record-not-found condition also occurs when WSU cannot 
recognize the record type. 
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If WSU can recognize the record type, it places the fields for that 
record type into the field area and places the relative record number of 
the record in the *RLRU reserved field. 

WSU provides a way to detect output/input errors that might occur 
during a GETPH operation by allowing you to code an error indicator 
in columns 61 and 62 of the T -specification. Each time WSU starts 
the GETPH operation, that error indicator is set off, and the *ERROR 
reserved field is set to zero. If an error occurs during the GETPH 
operation, the error indicator is set on, and an error code is placed in 
*ERROR. Refer to Chapter 3 for information about *ERROR and the 
error codes that this field can contain. Refer to Chapter 4 for a 
description of the Error Indicator entry on the T -specification. 

WSU also provides ways to detect record-not-found conditions that 
might occur during a GETPH operation by allowing you to code a 
not-found indicator in columns 54 and 55 of the C-specification or in 
columns 49 and 50 of the T -specification. 

If you code different not-found indicators on the T -specification and 
the C-specification, the indicator on the C-specification is used for the 
GETPH operation. The not-found indicator on the T -specification 
does not change and might reflect the result of a previous G ETPH 
operation. Refer to Chapter 15 for a description of the Not- Found 
Indicator entry on the T -specification. 

A record-not-found condition is treated as an error only if not-found 
indicators are omitted from the GETPH operation and from the 
T -specification. Therefore, any error indicator in columns 61 and 62 
of the T -specification is used when a not-found condition occurs and 
columns 54 and 55 of the G ETPH operation and columns 49 and 50. 
of the T -specification are blank. 

If a not-found condition or an output/input error occurs and indicators 
have not been coded in the program to reflect the occurrence, the 
system operator receives WSU message 0803 and an error code. The 
operator should refer to the Utilities Messages manual for a 
description of the error. 

Notes: 

1. The GETPH operation causes a terminal error during program 
generation if the program does not specify a transaction file. 

2. If you code a GETPH operation in your program and there are no 
header records in the file (columns 55 and 56 of the 
T -specification are blank), WSU issues a terminal message during 
program generation. 

8-10 IBM System/36 Work Station Utility Guide 



GETPR (Get the Previous Record in the Transaction File) 

Result 
Conditioning Field Resulting 
Indicator$ Factor 1 Operation Factor 2 Name Indicators 

Optional Blank GETPR Optional Blank Optional 

Factor 1: Blank 
Factor 2: Transaction file name or blank 

Reads the previous logical record from the transaction file. 

If factor 2 is blank, WSU assumes the transaction file name. You can 
code conditioning indicators in columns 9 through 17. Also, you can 
code a record-not-found indicator in columns 54 and 55. This 
indicator turns on when WSU tries to read ahead of the first record in 
the chain or when WSU cannot recognize the type of record read. 

A record-not-found condition occurs when WSU, trying to read the 
previous record in the chain, reads ahead of the first record in the 
chain. WSU turns on the indicator for the type of record read and 
turns off all other record-identifying indicators for the transaction file. 
A record-not-found condition also occurs when WSU cannot 
recognize the record type. 

If WSU can recognize the record type, it places the fields for that 
record type into the field area and places the relative record number of 
the record in the *RLRU reserved field. 

WSU provides a way to detect output/input errors that occur during a 
GETPR operation by allowing you to code an error indicator in 
columns 61 and 62 of the T -specification. Each time WSU starts the 
GETPR operation, that error indicator is set off, and the *ERROR 
reserved field is set to zero. If an error occurs during the GETPR 
operation, the error indicator is set on, and an error code is placed in 
*ERROR. Refer to Chapter 3 for information about *ERROR and the 
error codes that this field can contain. Refer to Chapter 15 for a 
description of the Error Indicator entry on the T -specification. 

WSU also provides ways to detect record-not-found conditions that 
might occur during a GETPR operation by allowing you to code a 
not-found indicator in columns 54 and 55 of the C-specification or in 
columns 49 and 50 of the T -specification. 

If you code different not-found indicators on the T -specification and 
the C-specification, the indicator on the C-specification is used for the 
GETPR operation. The not-found indicator on the T -specification 
does not change and might reflect the result of a previous GETPR 
operation. Refer to Chapter 15 for a description of the Not- Found 
Indicator entry on the T -specification. 

A record-not-found condition is treated as an error only if not-found 
indicators are both omitted from the GETPR operation and from the 
T -specification. Therefore, any error indicator in columns 61 and 62 
of the T -specification is ~sed when a not-found condition occurs and 
columns 54 and 55 of the GETPR operation and columns 49 and 50 
of the T -specification are blank. 
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GOTO 

If a not-found condition or an output/input error occurs and indicators 
have not been coded in the program to reflect the occurrence, the 
system operator receives WSU message 0803 and an error code. The 
operator should refer to the Utilities Messages manual for a 
description of the error. 

Notes: 

1. The G ETPR operation causes a terminal error during program 
generation if the program does not specify a transaction file. 

2. The GETPR operation cannot read records that are being inserted 
in the transaction file until the processing of the insert display 
ends. 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank GOTO Required Blank Blank 

Factor 1: Blank 
Factor 2: Label of a TAG operation or an ENDSR operation 

Skips instructions and goes to a TAG or ENDSR statement in the 
program. 

Factor 2 must contain the name of the statement branched to 
(identified by the label on a TAG or ENDSR line). The label in factor 
2 must be left-adjusted. 

You can condition the GOTO operation with indicators in columns 9 
through 17. 
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IMSG (Display an Information Message) 

Conditioning Table or Message Resulting 
Indicators Factor 1 Operation Text Indicators 

Optional Blank IMSG Required Optional 

Factor 1: Blank 
Factor 2: MIC or message text 

Displays a user-defined message on the bottom line of the current 
display. 

If resulting indicators are specified by the operation, those indicators 
turn on. The current display is not reissued; the only change to it is 
the message. The processing of the C-specifications stops, and the 
operator cannot type data into any field on the display. 

To clear the message, the operator must press the Error Reset key. To 
resume processing at the C-specification that follows the IMSG 
operation, the operator must press the Enter key, an enabled function 
key, or an enabled user command key. 

If an IMSG operation is performed in processing that has no 
associated display (ES processing, for example), the message is 
displayed on the bottom line of the current display. The operator 
cannot type data into any field on the display. If an IMSG operation 
is performed while the WSU display is shown, the screen is cleared 
before the message is displayed. 

If an IMSG operation is performed in preprocessing before a PUTS for 
the display occurs, the entire current display is shown and the 
message is displayed on its bottom line. 

C 
C 
C 
C 

~-"""C 
C 
C 

IMSG--....J 

You can code conditioning indicators in columns 9 through 17 and 
resulting indicators in columns 54 through 59. The indicators in 
columns 54 through 59 turn on when an IMSG operation runs, and 
you can use these indicators to condition later operations, but not to 
condition display attributes or field attributes. 

Columns 33 through 52 can contain message text or a MIC. Message 
text can be alphameric, Katakana, or ideographic data. Chapter 20, 
Ideographic Considerations has more information on Katakana and 
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ideographic data. Message text must be enclosed in apostrophes. 
Code two consecutive apostrophes to represent one apostrophe in 
text. 

You can continue text to columns 7 through 52 of the following 
C-specification line by coding any character except a blank in column 
53 of the line you want to continue and coding the remainder of the 
text (left-adjusted) in columns 7 through 52 of the next line. Column 
7 of the continuation line must not be an asterisk (*) because WSU 
treats such lines as comments. WSU allows 64 positions of message 
text. See Chapter 20, Ideographic Considerations for ideographic 
character considerations. 

An M IC is a 4-digit number that references the appropriate message in 
your message member. Code the MIC in columns 33 through 36. 
Columns 23 through 30 of the J -specification must contain the name 
of your message member. 

LOKUP (Look for Next Element of Array) 

Conditioning 
Indicators Factor 1 

Optional Required 

Factor 1: Field or literal 
Factor 2: Array name 

Operation 

LOKUP 

Result 
Field 

Factor 2 Name 

Required Blank 

Searches factor 2 for an array element and turns on a resulting 
indicator if the search is successful. 

Resulting 
Indicators 

Required 

Factor 1 is the search word (data for which you want to find a match 
in the array named). Factor 1, the search word, can be: 

• An alphameric or numeric constant 

• A field name 

• An array element. 

Resulting indicators are always used with a LOKUP operation. The 
indicators first specify the type of search to be made and then reflect 
the result of the search. The specified indicator turns on only if the 
search is successful. 

Resulting indicators specify the type of search and reflect the result of 
the search in the following manner: 

• A resulting indicator assigned to equal (columns 58 and 59) 
instructs the program to search for an entry in the array equal to 
the search word. The first equal entry found turns on the indicator 
assigned to the equal. 

• An indicator assigned "to low (columns 56 and 57) instructs the 
program to locate an entry in the array that is nearest to, yet lower 
in sequence, than the search word. The first such entry found 
turns on the indicator assigned to low. 
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• The indicator assigned to high (columns 54 and 55) instructs the 
program to find the entry that is nearest to, yet higher in sequence 
than, the search word. The first higher entry found turns on the 
indicator assigned to high. 

At least one resulting indicator must be assigned, but no more than 
two can be used. Resulting indicators can be assigned to equal and 
high or to equal and low. The program searches for an entry that 
satisfies either condition; however, if no equal entry is found, the 
nearest lower or nearest higher entry is selected. If resulting indicators 
are assigned both to high and low, the indicator assigned to low is 
ignored. 

When you use the LOKUP operation, remember: 

• The search word and each array element must have the same 
length and the same format (alphameric or numeric). 

• A search can be made for high, low, high and equal, or low and 
equal only if the array is in sequence. 

• No resulting indicator turns on if the search is not successful. 

To save processing time, you can start the LOKUP search at a 
particular element in the array. This type of search is indicated by 
additional entries in columns 33 through 42. Enter the name of the 
array to be searched in these columns followed by a comma and a 
numeric literal or by the name of a numeric field (with 0 decimal 
positions). The numeric literal or numeric field provides the number of 
the element at which the search is to start. This numeric literal or field 
is called the index because it points to a certain element in the array. 
All other columns are used as previously described for the normal 
LOKU P operation. 

You can ensure that the elements of the array are in the proper 
sequence for a LOKUP operation by performing a SORTA operation. 

Refer to Chapter 7, Coding Processing, for examples of coding the 
LOKUP operation. 
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MOVE (Move) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank MOVE Required Required Blank 

Factor 1: Blank 
Factor 2: Field, literal, or *BLANK 

Moves all or part of factor 2 into the result field. 

Moving begins with the rightmost character of factor 2, which moves 
into the rightmost character of the result field. Factor 2 does not 
change. Resulting indicators cannot be used. 

If factor 2 is longer than the result field, the excess leftmost characters 
of factor 2 do not move. If factor 2 is shorter than the result field, the 
extra leftmost characters in the result field do not change. 

The MOVE operation can be used to change numeric data into 
alphameric data and alphameric data into numeric data. To change 
numeric data into alphameric data, code the name of the numeric field 
in factor 2 and the name of an alphameric field in the result field. To 
change alphameric data into numeric data, code the name of the 
alphameric field in factor 2 and the name of a numeric field in the 
resu It field. 

When an alphameric field is moved into a numeric result field, the digit 
portion of each character is converted to its corresponding numeric 
character and then moved to the result field. Blanks are transferred as 
zeros. The zone portion of the rightmost alphameric character is 
converted to its corresponding sign and is moved to the rightmost 
position of the numeric field and becomes the sign of the field. 

Refer to Chapter 7, Coding Processing, for examples of moving fields 
with the MOVE operation. 

When the MOVE operation is used to move data into a numeric field, 
the decimal positions specified for the field in factor 2 are ignored. 
For example, if 1.00 is moved into a numeric field that has one 
decimal position, the result is 10.0. 

You can blank an alphameric field by coding the MOVE operation 
with the * B LAN K reserved field as factor 2 and the name of the field 
you want to blank as the result field. 

18-16 IBM System/36 Work Station Utility Guide 



MOVEA (Move Array) 

Result 
Conditioning Field 
Indicators Factor 1 Operation Factor 2 Name 

Optional Blank MOVEA Required Required 

Factor 1: Blank 
Factor 2: Field, literal, or array name 

Transfers characters from factor 2 to the result field. 

Factor 2 and the result field cannot reference the same array even if 
the array is indexed. The array or field referenced by a MOVEA 
operation must be alphameric. 

Resulting 
Indicators 

Blank 

The length of the move is determined by the shorter of the lengths of 
factor 2 and the result field. If factor 2 is longer than the result field, 
the excess rightmost characters of factor 2 are not moved; if the result 
field is longer than factor 2, the rightmost characters in the result field 
are unchanged. 

The MOVEA operation makes it possible to: 

• Move several consecutive array elements to a single field. 

• Move a single field to several consecutive array elements. 

• Move consecutive elements of one array to consecutive elements 
of another array. 

Movement of data starts with the first element of an array if the array 
is not indexed or with the specified element of an array if the array is 
indexed. The movement of the data ends when the last array element 
is moved or filled or when the number of characters moved equals the 
length of the shorter field specified by factor 2 and the result field; 
therefore, the move could end in the middle of an array element. 

If you use the MOVEA operation with *BLANK in factor 2, and an 
array in the result field, *BLANK fills the entire array. 

If you use the MOVEA operation with *BLANK in factor 2, and an 
array element in the result field*BLANK fills the array from the 
referenced element to the end of the array. 
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JOVEL (Move Left) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank MOVEL Required Required Blank 

Factor 1: Blank 
Factor 2: Field or literal 

Moves all or part of factor 2 into the result field. 

Moving begins with the leftmost character of factor 2, which moves 
into the leftmost character of the result field. Factor 2 does not 
change. Factor 1 and resulting indicators must be blank. 

If factor 2 is longer than the result field, the excess rightmost 
characters of factor 2 do not move. If factor 2 is shorter than the 
result field, the excess rightmost characters of the result field do not 
change. 

The MOVEL operation can be used to change numeric data into 
alphameric data and alphameric data into numeric data. To change 
numeric data into alphameric data, code the name of the numeric field 
in factor 2 and name of an alphameric field in the result field. To 
change alphameric data into numeric data, code the name of the 
alphameric field in factor 2 and the name of a numeric field in the 
result field. 

When an alphameric field is moved into a numeric result field, the digit 
portion of each character is converted to its corresponding numeric 
character and then moved to the result field. Blanks are transferred as 
zeros. When factor 2 is longer than the result field or the same length 
as the result field, the zone portion of the rightmost character of factor 
2 is converted and used as the sign of the result field, whether or not 
the rightmost character is included in the move. Chapter 7, Coding 
Processing, contains examples of moving fields with the MOVEL 
operation. 

When the MOVEL operation is used to move data into a numeric field, 
the decimal positions specified for the field in factor 2 are ignored. 
For example, if 1.00 is moved into a numeric field that has one 
decimal position, the result is 10.0. 

A summary of the rules for MOVEL operations for three conditions 
based on the relationships of field lengths is as follows: 
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If factor 2 is the same length as the result field and: 

1. If factor 2 is numeric and the result field is either numeric or 
alphameric, the sign is moved with the rightmost position. 

2. If factor 2 is alphameric and the result field is numeric, a minus 
zone is moved into the rightmost position of the result field if the 
zone from the rightmost position of factor 2 is a D (minus zone). 
However, if the zone from the rightmost position of factor 2 is not 
a D, a positive zone is moved into the rightmost position of the 
result field. Digit portions are converted to their corresponding 
numeric characters. 

3. If factor 2 and the result field are alphameric, all characters are 
moved. 

If factor 2 is longer than the result field and: 

1. If factor 2 and the result field are numeric, the sign from the 
rightmost position of factor 2 is moved into the rightmost position 
of the resu It field. 

'2. If factor 2 is numeric and the result field is alphameric, the result 
field contains only numeric characters. 

3. If factor 2 is alphameric and the result field is numeric, a minus 
zone is moved into the rightmost position of the result field if the 
zone from the rightmost position of factor 2 is a D (minus zone). 
However, if the zone from the rightmost position of factor 2 is not 
a 0, a positive zone is moved into the rightmost position of the 
result field. Other result field positions contain only numeric 
characters. 

4. If factor 2 and the result field are alphameric, only the number of 
characters needed to fill the result field are moved. 

If factor 2 is shorter than the result field and: 

1. If factor 2 is either numeric or alphameric and the result field is 
numeric, the digit portion of factor 2 replaces the contents of the 
leftmost positions of the result field. The sign in the rightmost 
position of the result field is not changed. 

2. If factor 2 is either numeric or alphameric and the result field is 
alphameric, the characters in factor 2 replace the equal number of 
leftmost positions in the result field. No change is made in the 
zone of the rightmost position of the result field. 
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MSG (Display a Diagnostic Message) 

Conditioning Table or Message Resulting 
Indicators Factor 1 Operation Text Indicators 

Optional Blank MSG Required Optional 

Factor 1: Blank 
Factor 2: MIC or message text 

Interrupts the processing of a display and causes the current display to 
be shown with a user message on the bottom line of the display. 

The message overlays any data that is on the bottom line of the 
display. Output fields conditioned by indicators that are on are 
updated. The cursor, unless placed again by means of an indicator on 
a D-specification, remains where it was when the MSG operation 
occurred. Fields that were protected remain protected; fields that were 
unprotected remain unprotected, even if the indicator that controls 
these attributes changes. Data that the operator has entered is not 
cleared. 

If a MSG operation is performed in processing that has no associated 
display (ES processing, for example), the message is shown on the 
bottom line of the current display. The operator cannot type data into 
any field on the display. If an MSG operation is run while the WSU 
display is shown, the display is cleared before the message is 
displayed. 

The processing of C-specifications stops, and the operator must press 
the Error Reset key before continuing. The operator, after pressing the 
Error Reset key, can enter data into any unprotected input field. When 
the operator responds by pressing the Enter key or a user command 
key, processing resumes with the first operation for the display. The 
RP indicator turns on and can be used to condition operations that 
should or should not repeat. The message is cleared when the Error 
Reset key is pressed. 

The MSG operation performs in the same way, whether or not the 
display has been prepared for processing. The display is shown with 
the message, the operator responds, and then the display's processing 
begins again. 

L--__ ~-_E--:':O' messa~ . 

I MiG I RP Indicatm 
.. turns all 

You can code conditioning indicators in columns 9 through 17 and 
resulting indicators in columns 54 through 59. The indicators in 
columns 54 through 59 turn on whe~ the MSG operation runs. You 
can use these indicators to condition; attributes of the display (for 
example, sound the alarm) or of certain fields (for example, blink these 
fields) . 
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Columns 33 through 52 can contain message text or an M IC. 
Message text must be enclosed in apostrophes. Code two 
consecutive apostrophes to represent one apostrophe in text. 

An M IC is a 4-digit number that references the appropriate message in 
your message member. Code the M IC in columns 33 through 36. 
Columns 23 through 30 of the J -specification must contain the name 
of your message member. 

You can continue text to columns 7 through 52 of the following 
C-specification line by coding any character except a blank in column 
53 of the line you want to continue and coding the remainder of the 
text (left-adjusted) in columns 7 through 52 of the next line. Column 
7 of the continuation line must not be an asterisk (*). WSU allows 64 
characters of message text. 
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MULT (Multiply) 

Conditioning 
Indicators Factor 1 Operation 

Optional Required MULT 

Factor 1: Numeric field or literal 
Factor 2: Numeric field or literal 

Result 
Field 

Factor 2 Name 

Required Required 

Multiplies factor 1 by factor 2 and places the product in the result 
field. 

Resulting 
Indicators 

Optional 

Factor 1 and factor 2 do not change unless either is also the result 
field. The result field should be large enough to hold the product; the 
length should be specified in columns 49 through 51 (result field 
length). The maximum product length equals the length of factor 1 
plus the length of factor 2. 

MVR (Move Remainder) 

Conditioning 
Indicators 

Optional 

Factor 1: Blank 
Factor 2: Blank 

Factor 1 Operation 

Blank MVR 

Result 
Field Resulting 

Factor 2 Name Indicators 

Blank Required Optional 

Moves the remainder from the previous divide operation to the result 
field. 

The MVR operation must immediately follow the divide operation. 

The maximum length of the remainder (including decimal positions) is 
15. The number of significant decimal positions is the greater of: 

• The number of decimal positions in factor 1 of the previous divide 
operation 

• The sum of the decimal positions in factor 2 and the result field of 
the previous divide operation. 

The maximum whole number positions in the remainder is equal to the 
whole number positions in factor 2 of the previous divide operation. 

You cannot code the MVR operation after a divide operation that you 
half-adjusted (column 53). 
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PRTY (Priority) 

Conditioning 
Indicators Factor 1 

Blank Blank 

Factor 1: Blank 
Factor 2: 0, 1, 2, or 3 

Operation Factor 2 

PRTY Required 

Assigns the expected frequency of use to a subroutine. 

Result 
Field Resulting 
Name Indicators 

Blank Blank 

When specified, a PRTY operation must immediately follow a BEGSR 
operation. Factor 2 must contain 0, 1, 2, or 3. The highest priority is 
3, the lowest priority is O. If the PRTY operation is not specified in a 
subroutine, WSU assigns priority 0 to that subroutine. 

Refer to Assigning Priority to Display Formats and Subroutines in 
Appendix B for an explanation of the use of the PRTY operation. 
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PUT (Write a Transaction File or Master File Record) 

Result 
Conditioning Field 
Indicators Factor 1 Operation Factor 2 Name 

Optional Blank PUT Required Blank 

Factor 1: Blank 
Factor 2: Transaction file or master file name 

Writes one record to the transaction file or master file. 

A PUT operation is required in a program only if records are added, 
updated, or inserted. 

Resulting 
Indicators 

Optional 

For a PUT operation to a master file, columns 54 and 55 must be 
blank. For a PUT operation to the transaction file, columns 54 and 55 
can indicate the type of record to be written or can be left blank. You 
can code conditioning indicators in columns 9 through 17; however, 
columns 43 through 53 and columns 56 through 59 must be blank. 

If the PUT operation does not specify a record type, WSU refers to the 
most recent GET operation that occurred for the file since the most 
recent mode change and assumes that the record type recognized and 
saved from this operation is the record type for the PUT operation. 

PUTN (Add to a Master File) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank PUTN Required Blank Required 

Factor 1: Blank 
Factor 2: Master file name 

Adds one record to a master file. 

Factor 2 must be the name of an indexed master file. You can code 
conditioning indicators in columns 9 through 17; however, columns 
43 through 53 and columns 56 through 69 must be blank. Columns 
54 and 55 must contain the type of the record to be added. 

When a PUTN operation runs, WSU pulls out fields of the indicated 
record type from the field area and adds the record to the file. 

The key of the added record is the contents of the key field (indicated 
on the F-specification) at the time the PUTN operation runs. The 
contents of the GET field(s) specified on the M-specification do not 
indicate the key of the added record. The record key must not be hex 
FFs. 
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PUTS (Show a Display) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank PUTS Required Blank Blank 

Factor 1: Blank 
Factor 2: Display format name 

Causes the display named in factor 2 to be selected for processing. 

Columns 43 through 59 must be blank. Columns 9 through 17 can 
contain conditioning indicators. 

Factor 2 can be the name of another display in the program or the 
name of the current display (which causes the display to be shown 
again). 

Factor 2 can name a processing level display only if a PUTS operation 
occurs in the processing for that preprocessed display. 

By using command keys and function keys, the operator can interrupt 
normal processing to bypass the current display, to view a help display 
for the program, or to do alternative processing after the PUTS 
operation. 

Processing Level Display named IWDISP 

Preprocessing { 

User 
command 
key or ~ 
Enter key 

PUTS IWDISP--~ 
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Do ES processing 

Select first 
display in 
primary 
sequence 

The following chart shows how WSU typically selects the display that 
follows a display shown by a PUTS operation during an enter mode 
sequence: 

PUTS for 
Display 1 ----------1 Display 1 

Processing 

End of processing -----.~_.......-_-J 

Yes 

Select next 
display in 
primary 
sequence 

recently shown 
sequenced 
display 

Select next 
display in 
secondary 
sequence 

Refer to Using PUTS in Special Processing Level Calculations in 
Chapter 7 for special uses of the PUTS operation. 
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RANGE (Range Check) 

Conditioning 
Indicators Factor 1 

Optional Required 

Factor 1: Field or literal 
Factor 2: Field or literal 

Operation 

RANGE 

Result 
Field Resulting 

Factor 2 Name Indicators 

Required Required Required 

Compares factor 1 with both factor 2 and the result field and, as a 
result of the comparison, indicators turn on as follows: 

High: Factor 1 is greater than the higher value. 

Low: Factor 1 is less than the low~r value. 

Equal: Factor 1 is equal to one of the values or between the two 
values. 

Factor 1, factor 2, and the result field must all be the same type: either 
alphameric or numeric. 

See Chapter 7, Coding Processing, for a list of coding rules for literals. 

SETOF (Set Off) 

Conditioning 
Indicators 

Optional 

Factor 1 : Blank 
Factor 2: Blank 

Factor 1 Operation 

Blank SETOF 

Result 
Field Resulting 

Factor 2 Name Indicators 

Blank Blank Required 

Sets off the indicators named in columns 54 through 59. 

Code the indicators that can be set off in columns 54 through 59. The 
headings for columns 54 through 59 (plus or high, minus or low, zero 
or equal) have no meaning for this operation. Refer to Chapter 3, 
Reserved Fields andlndicators, for a description of each of the 
indicators. 

Note: Indicators CG, DL, IJ, IN, IW, and RV cannot be set off by the 
SETOF operation. 

Operation Codes 18-27 



SETON (Set On) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional 

Factor 1: Blank 
Factor 2: Blank 

Blank SETON Blank Blank 

Sets on the indicators named in columns 54 through 59. 

Required 

Code the indicators that can be set on in columns 54 through 59. The 
heading for columns 54 through 59 (plus or high, minus or low, zero 
or equal) have no meaning for this operation. Refer to Chapter 3, 
Reserved Fields and Indicators, for a description of each of the 
indicators. 

Note: Indicators AC, CG, DL, IJ, IN, IS, IW, RP, and RV cannot be 
set on by the S ETO N operation. 

SORTA (Sort the Elements of an Array) 

Result - ----

Conditioning Field Resulting 
Indicators Factor 1 

Optional Blank 

Factor 1: Blank 
Factor 2: Array name 

Operation Factor 2 Name 

SORTA Required Blank 

Sequences the elements of an array named in factor 2. 

Indicators 

Blank 

Factor 1, the result field, half-adjust, and resulting indicators must be 
blank if a SORTA operation is specified. Indexing is not allowed for 
factor 2. 

You can ensure that the elements of the array are in the proper 
sequence for a LOKUP operation by performing a SORTA operation. 
The array specified in factor 2 is sorted into the sequence specified in 
the E-specification for the array. If no sequence is specified, the array 
is sorted into ascending sequence. The standard EBCDIC collating 
sequence is used for the SORTA operation. 
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SUB (Subtract) 

TAG 

Conditioning 
Indicators Factor 1 Operation 

Optional Required SUB 

Factor 1: Numeric field or literal 
Factor 2: Numeric field or literal 

Result 
Field Resulting 

Factor 2 Name Indicators 

Required Required Optional 

Subtracts factor 2 from factor 1 and places the difference in the result 
field. 

Factor 1 and factor 2 do not change, unless either is also the result 
field. 

Subtracting a fielq from itself is a method of setting the result field to 
zero. 

Conditioning 
Indicators 

Blank 

Factor 1: Label 
Factor 2: Blank 

-
Factor 1 

Required 

Result 
Field 

Operation Factor 2 Name 

TAG Blank Blank 

Names the statement that a GOTO operation can branch to. 

Factor 1 must begin in column 18 wrth an alphabetic character and 
must be 1 to 6 characters long. 

Factor 1 cannot be the same as: 

• Factor 1 of a BEGSR operation 

• Factor 1 of an EN DSR operation 

• Any other field name defined in the program. 

Resulting 
Indicators 

Blank 

The TAG operation does not use factor 2 and the result field, and does 
not allow conditioning indicators in columns 9 through 17. 

Refer to Operations in Chapter 7 for examples of coding the GOTO 
and TAG operations. 
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TIME (Get the Time of Day and Date) 

Conditioning 
Indicators 

Optional 

Factor 1: Blank 
Fac"tor 2: Blank 

Factor 1 Operation 

Blank TIME 

Result 
Field Resulting 

Factor 2 Name Indicators 

Blank Required Blank 

Moves the system time-of-day or the system time-of-day and the 
system date into the result field. 

If the result field specifies a 6-digit numeric field with zero decimal 
positions, the time-of-day is placed in the field. If the result field 
specifies a 12-digit numeric field with zero decimal positions, the 
time-of-day is placed in the first six positions and the system date is 
placed in the last six positions. 

Entries in factor 1 (columns 18 through 27), factor 2 (columns 33 
through 42), half-adjust (column 53), and resulting indicators 
(columns 54 through 59) are not allowed. 

XFOOT (Sum the Values of an Array) 

Conditioning 
Indicators Factor 1 

Optional Blank 

Factor 1: Blank 
Factor 2: Array name 

Operation 

XFOOT 

Result 
Field Resulting 

Factor 2 Name Indicators 

Required Required Optional 

Adds the elements of factor 2 and places the sum in the result field. 
Indexing is not allowed in factor 2. 

For information on how to code arrays and array operations, refer to 
Chapter 5, Coding Arrays, and Chapter 14, E-(Array) Specifications. 

Z-ADD (Zero and Add) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank Z-ADD Required Required Optional 

Factor 1: Blank 
Factor 2: Numeric field or literal 

Adds factor 2 to a field of zeros (result field) and places the sum in 
the resu It field. 

Factor 2 does not change, unless it is also the result field. 
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Z-SUB (Zero and Subtract) 

Result 
Conditioning Field Resulting 
Indicators Factor 1 Operation Factor 2 Name Indicators 

Optional Blank Z-SUB Required Required Optional 

Factor 1: Blank 
Factor 2: Numeric field or literal 

Subtracts factor 2 from a field of zeros (result field) and places the 
difference in the result field. 

Factor 2 does not change, unless it is also the result field. 

Operation Codes 18-31 
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Chapter 19. File Processing Procedures 

This chapter includes detailed information for using the WSU 
procedures. The major functions, prompt display, command statement 
format, parameters, and examples are included for each of the three 
WSU procedures discussed in Chapter 4, Coding Files. 

WSU EXTRACT PROCEDURE (WSUTXEX) 

Major Functions 

The WSU Extract procedure copies records from a WSU transaction 
file or a non-WSU file (but not an immediate access file). The 
difference between these two types of files is that the WSU file has 
control records, data records, and 13 bytes of trailer information in 
each record. The non-WSU file mayor may not have control records 
and trailers, but the file is not usable by a WSU program. 

The WSU Extract procedure can specify that one or all work session 
chains are extracted from (pulled out of) a WSU file in logical order, 
that one or all work session chains are extracted from a WSU file in 
physical order, or that all data-containing records are extracted. 

The extracted records can be printed, displayed, put in a disk file, put 
in a new diskette file, or added to an existing diskette file. 

If the extracted records are put in a disk or diskette file, the output 
record length can be shortened to exclude trailer information. Also, 
the number of records allocated for the output file can be reduced to 
allow for le!=lving out control records. 

Notes: 

1. The WSU Extract procedure can be used to do the functions 
provided by SUBR22, a subroutine of RPG. 

2. If logically deleted (not chained) records exist in the file, the chain 
should be pulled out in logical order because records which are 
not removed from the chain cannot be identified and cannot 
otherwise be excluded. 

3. The transaction file is created as a direct file; after it is copied it 
becomes a sequential file. 
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Prompt Display 

Parameters 

r 

WSUTXEX PROCEDURE OPTIONAL-1< 

COPIES RECORDS FROM A FILE IN LOGICAL OR PHYSICAL ORDER 

NAME OF INPUT FILE 
TYPE OF FILE . . . 
COpy OPTION . . . . 
SESSION IDENTIFIER 
OUTPUT OPTION . ........ . 
NUMBER OF RECORDS FOR OUTPUT FILE . 
LENGTH OF RECORD . . . . . . . . . 
IF COPYING RECORDS TO DISKETTE (11): 

VOLUME ID OF DISKETTE . 
RETENTION DAYS OR ADD . . . . . . . 
LOCATION OF DISKETTE . . . . . . . 

..... Fl,I1 F1 

. .. RS,CR,RC RS 
. . ALL,SESSION ID ALL 

FILENAME,OUTPTX ,IGC 
1-8000000 
. 1-4096 

..... 0-999,ADD 
Sl,S2,S3,M1.NN,M2.NN 

1< 
1< 
1< 

1< 
1< 

CMD3-PREVIOUS MENU CMD4-PUT ON JOB QUEUE (C) 1984 IBM CORP 

Name of input file: Specifies the name of the input file. 

Type of file (disk Ft, diskette = 11): 

F1 Specifies that the input file is a disk file. If no parameter is 
entered, F1 is assumed. 

11 Specifies that the input file is a diskette file. This file must not 
be on disk when the WSUTXEX command is entered. 

Copy option: 

RS 

RC 

CR 

Specifies that header and detail records are to be 
copied in logical order from a WSU transaction file. 
Records removed from the chain are not copied. If no 
parameter is entered, RS is assumed. 

Specifies that header and detail records are to be 
copied in physical order from a WSU transaction file 
or a non-WSU file. 

Specifies that all records that contain at least one 
nonblank position are to be copied in physical order 
from a non-WSU file. 

19-2 IBM System/36 Work Station Utility Guide 



Session identifier: 

ALL 

session 10 

Output option: 

file name 

OUTPTX 

IGC 

Specifies that all header and detail records are to be 
copied. 

Specifies that only those header and detail records 
that have the specified session I D are to be copied. 

Specifies the name of the file the WSUTXEX 
procedure is to create. This file must not exist when 
the WSUTXEX command is entered. The output file is 
allocated as a temporary sequential file. 

Specifies that copied records are'to be listed on the 
system list device. The relative record number that a 
record has in the input file is displayed before that 
extracted record. The hexadecimal representation of 
the characters in the records is shown as follows: 

@2 3 
0 0 0 0 0 0 0 0 o E F F 

0 0 0 0 0 0 0 0 4 6 2 3 
I \ 

The hexadecimal 
representation of 
character W is E6, 
for example. 

These hexadecimal values 
do not have printable 
characters. 

Specifies that copied records containing ideographic 
characters (IGC) are to be listed on the current syslist 
device. If the current syslist device is a display that is 
not capable of displaying ideographic data, the 
ideographic characters will be replaced by dots. If the 
current syslist device is a printer that is not capable of 
printing ideographic data, the printer will treat the 
ideographic data as unprintable characters. If the 
printer stops, enter a 0 to hold the print job, or enter a 
1 to replace the ideographic characters with blanks on 
the printed output. 

The number of extracted records is shown at the end of the printout or 
the display. 

Note: If the file name parameter is blank, extracted records are 
treated as if OUTPUT has been specified. If a printer is the system list 
device, the hexadecimal representation is shown only for nonprintable 
characters. The previous example would be printed as follows: 

000000000 
000000000 

W23 
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Number of records for output file: Specifies the number of records 
that are allocated for the output file. Any number from 1 through 
8000000 can be specified. If a number of records is not specified, the 
number of records actually used in the input file is used. 

The number of records must be specified when extracting records from 
a file whose retention is S or J. 

Length of records: Specifies. the length of the records for the output 
file. If this length is longer than the records in the input file, records 
are extended and padded with blanks when they are copied to the 
output file. If this length is shorter than the records in the input file, 
records are truncated to this length when they are copied to the 
output file. If the record length is not specified, the record length of 
the input file is assumed. 

For example, to remove trailers from a WSU transaction file, the record 
length specified for the output file should be 13 positions shorter than 
the input file record length. 

If copying records to diskette (/1): 

Volume 10 of diskette: Specifies the volume 10 of a diskette to receive 
the copied records. If a volume I D is specified, the file name 
parameter is the name of a new or existing diskette file to which 
records are copied. 

Retention days or ADD: 

0-999 

ADD 

Location of diskette: 

Specifies that a new diskette file is to be created 
and the number of days it is to be retained. Any 
decimal number from 0 through 999 can be 
specified (999 indicates a permanent disk). If no 
retention period is entered, 1 day is assumed. 

Specifies that an existing diskette file is to have 
the copied records added to it. 

81, 82, or 83 Specifies the diskette slot containing the first 
diskette to be used. If a parameter is not 
specified, S1 is assumed. 

M1.nn or M2.nn Specifies the magazine location that contains the 
first diskette to be used. M1 indicates the first 
magazine, and M2 indicates the second 
magazine. nn is a decimal value from 01 through 
10 that identifies the location of the diskette in 
the magazine. (Specifying M1 is the same as 
specifying M1.01; specifying M2 is the same as 
specifying M2.01). 
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Command Statement Format 

W5UTXEX 

W5UTXEX 

• To copy records from a file and list them or copy them to a disk 
file: 

input fi le name, [n] , [R5] , [.ill. .] , 
Ii RC seSSlon ld 

CR 

OUTPTX 

output file name,[number of records],[record length] 

• To copy records from a file and add them or copy them to a 
diskette file: 

. 

input file.name,[fl],[RS],[A11. . ],output file name, 
RC seSS10n ld 
CR 

[number of records],[record length] ,volume id,[~etention days], 

APD 

II 
52 
53 
Ml. nn 
M2.nn 
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Examples 

• Print all data records in the WSU transaction file TRANFOO for 
session WO, including those records that the operator cannot 
review in the WO chain of records. Print records in physical order 
and show the hexadecimal representation of only non printable 
characters. 

WSUTXEX TRANFOO,Fl,RC,WO 

• Print the chain of data records in WSU transaction file TRANF01 
for session W1. Print records in logical order and have the relative 
record number of a record it has in the input file come before each 
record. Show the hexadecimal representation of each character 
whether it is printable or not printable. 

WSUTXEX TRANF01,Fl,RS,Wl,OUTPTX 

• Extract all data records in the WSU transaction file TRANF02 for 
session W2 and copy them to a new diskette file, TRANF02. The 
volume I D of the diskette is PRIV97. No more than 30 records are 
pulled out. 

WSUTXEX TRANF02,Fl,RS,W2,TRANFD2,30"PRIV97 

Note: Control records are not copied to the diskette file; however 
the trailer remains in each data record. 

• Extract as many as 30 data records in the· WSU transaction file 
TRANF02 for session W3, and copy them to an old diskette file, 
TRANFD2. The diskette volume 10 is PRIV97. 

WSUTXEX TRANF02,Fl,RS,W3,TRANFD2,30"PRIV97,ADD 

This example and the previous example show how you can collect 
work session chains in any order on a diskette. Any chains can be 
excluded from the diskette. These examples could also be 
modified to collect work session chains from two or more WSU 
transaction files or to concatenate a work session chain that is in 
two or more WSU transaction files. 

• Add all nonblank records from a non-WSU direct file, STODIRC, 
to an old diskette file, TRANFD2. The diskette volume I D is 
PRIV97. 

WSUTXEX STDDIRC"CR"TRANFD2",PRIV97,ADD 

• Copy records from a WSU transaction file, TRAN F018, to a new 
diskette file, TRANFI18. The diskette is in slot S2 and its volume 
ID is PRIV97. The file is retained for 7 days. Records are copied 
in logical order, control records are removed, and trailers (in 
positions 59 through 71) are removed from the data records. 

WSUTXEX TRANF018"RS,ALL,TRANFI18,,58,PRIV97,7,S2 

• This example shows how to copy records from a WSU transaction 
file on a disk named WSUTRAN and list those records on the 
system list device. 

WSUTXEX WSUTRAN 
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WSU CREATE PROCEDURE (WSUTXCR) 

Major Functions 

The WSU Create procedure can be used to create a WSU transaction 
file from a non-WSU file but not from an immediate access file. An 
output record length that allows for the addition of a trailer to each 
record can be specified. A number of records that allows for the 
addition of control records to the output file can be specified. A 
session 10 can be assigned to all of the output records. Also, a WSU 
program that processes the newly created file can be specified. 

The WSU Create procedure can also be used to create a WSU 
transaction file from an existing WSU transaction file. This procedure 
can be used to: 

• Remove unrecognized records or to allow another WSU program 
to use a subset of the file. 

• Allow a specified display station to access all the chains as a 
single chain. 

• Allocate additional or fewer records for the file. 

• Recover inserted records that were lost when the WSU program 
ended abnormally. These records can be recovered, but they will 
not be in the originally intended chain positions. If the session 
chain has changed since the records were lost, these records 
might not be able to be recovered. 

When creating a WSU transaction file, either originally or again, the 
input file can be on disk or diskette and the output file is always a 
direct, disk file. 

You can use the WSUTXCR procedure to recover or remove any 
records that are logically deleted or partially inserted into a file. 

Prompt Display 

, 

WSUTXCR PROCEDURE Optional-* 

Creates or recreates a transaction file for a WSU program. 

Name of input file ....... . 
Type of file (disk=Fl. diskette=Il) 
Create option . . . . . 
Session identifier .. 
Name of output file .. 
Size of file in records 
Length of record ... 
Name of program . . . 
Name of library ... 
Locati on of di skette 

· .... Fl.Il Fl 
· . . CR.RC.RS CR 
ALL.session 10 ALL 

. 1-8000000 
· . .. 1-4096 

SI. S2. S3 .Ml. nn .M2. nn 

Cmd3-Previous menu Cmd4-Put on job queue 

* 
* 
* 
* 
* 
* 

(c) 1983 IBM Corp. 
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Parameters 

Name of input file Specifies the name of the input file. 

Type of file (disk F1, diskette = /1): 

F1 

11 

Create option: 

CR 

RC 

RS 

Specifies that the input file is on disk. If no parameter 
is ~ntered, F1 is assumed. 

Specifies that the input file is on diskette. The input 
file must not exist on disk when the WSUTXCR 
command is entered. 

Specifies that a WSU transaction file is to be created 
from records from the input file. All the records that 
contain at least one nonblank position are copied in 
physical order from the input file to the output file. 
Blank records are added to the file in the relative 
record positions the control records will occupy later. 
If no parameter is entered, CR is assumed. 

Specifies that a WSU transaction file is to be recreated 
from the input file which is a WSU file. All control, 
header, and detail records are copied in physical order 
from the input file to the output file. 

Specifies that a WSU transaction file is created from a 
WSU transaction file. All header records are copied in 
logical order from the input file to the output file. 

Session identifier: 

ALL 

session 10 

Indicates that the session lOin each input file record is 
to be copied unchanged to the output file. The I D is 
assumed to be in the next-to-Iast 2 bytes in the input 
record. If no parameter is specified, ALL is assumed. 

Specifies the session I D (W1 W2), that is to be placed 
in each output record. 

Name of output file: Specifies the name of the file the WSUTXCR 
procedure is to create. This file must not exist when the WSUTXCR 
command is entered. 

Size of file in records: Specifies the number of records that are to be 
allocated for the output file. If the number of records is not specified, 
the number of records actually used in the input file is used. Any 
number of records from 1 through 8000000 can be specified. When a 
WSU transaction file is created from a non-WSU file, the output file 
requires more records than the input file to allow storage for a job 
control record, a work session control record for each record chain, 
and a blank record at the logical end of each record chain. 

Length of record: Specifies the length of the records for the output 
file. If CR (create WSU transaction file) is specified, the record length 
parameter should allow for the 13-byte trailer at the end of each 
record in the output file. If the record length parameter is omitted, the 
default length used is the input record length, but will not include the 
required 13 bytes for the trailer. 
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Name of Program: Specifies the name of a generated WSU program 
that is to use the created WSU transaction file. Information in this 
WSU program is used to identify header records and detail data 
records in the file and logically chain them together. The named WSU 
program should not contain any set of tests for identifying a record 
type in which the tests could be satisfied by a record containing 
blanks in the user data portion of the record. 

WSU can be specified as the program name. This would be done if 
the WSU program for which the transaction file is being created is not 
available (for example, it has not yet been generated) or if blank 
records in the file would be mistakenly identified as data records for a 
defined record type. If WSU is specified as the program name, all 
nonblank detail records in the output file are identified as detail data 
records. 

If the program name is omitted, a trailer must be present in each input 
record because the last byte of the trailer is used to identify header 
records and detail records. A header record contains hex F7 in the last 
byte of its trailer. A detail record contains hex F6 in the last byte of its 
trailer. 

Name of library: Specifies the name of the library that contains the 
generated WSU program. The library name parameter can be specified 
only if the program name is specified. If a library name is omitted 
when a program name is specified, the default library is the current 
library. The library name is ignored if WSU is specified as the program 
name. 

Diskette location: 

S1, S2, or S3 Specifies the diskette slot containing the first 
diskette to be used for input. If a parameter is 
not specified, S1 is assumed. 

M1.nn or M2.nn Specifies the magazine location that contains the 
first diskette to be used. M1 indicates the first 
magazine and M2 indicates the second magazine. 
nn is a decimal value from 01 through 10 that 
identifies the location of the diskette in magazine. 
(Specifying M 1 is the same as specifying M 1 .01 ; 
specifying M2 is the same as specifying M2.01). 
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Command Statement Format 

WSUTXCR 

Examples 

input file name, [Fl]' [CR]' [&1. .] ,output fi Ie name, 
II RC seSSl0n ld 

[number of recordS]. [record 1 ength] • [WSU ] , 
program name 

[
library name ], ~ 
current library S2 

S3 
MI.nn 
M2.nn 

• Create a WSU transaction file, TRANF02, from a non-WSU 
diskette file, TRANF02. Extend the output record length to allow 
room for trailers in positions 59 through 71. Increase the number 
of records to 5000 when the output file is created. A WSU 
program named WSUFT02 processes the output file. 

WSUTXCR TRANFD2,Il,CR,ALL,TRANF02,5000,71,WSUFT02 

Because ALL is specified, each input file record is assumed to 
have a session lOin the next-to-Iast 2 bytes in each record. This 
10 is preserved when records are copied. 

• Create a WSU transaction file, TRANF018, from a non-WSU 
diskette file, TRANFI18. Extend the output record length to allow 
room for trailers in positions 59 through 71. Assign all records to 
session WO, allocate 1000 records for the output file, and allow 
WSU program WSUFT018 to process the file. 

WSUTXCR TRANFI18,Il,CR,WO,TRANF018,lOOO,71,WSUFT018 
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• Create a WSU transaction file so that another WSU program and a 
specified display station can use it. The WSU file to be duplicated 
is TRANF01. This file was previously pulled out using the 
WSUTXEX procedure to make the physical and logical order of the 
records in the file the same. The new file name is TRANF018, and 
display station W1 and WSU program WSUFT018 in library 
WSUTEST are able to use it. 

WSUTXCR TRANF01"RC,Wl,TRANF018",WSUFT018,WSUTEST 

If this example were modified to use a second set of added trailers, 
a new TRANF01 file could be duplicated for the original sessions 
from any updated TRAN F018 records. 

• Create a WSU transaction file in order to recover inserted records 
that cannot be reclaimed because the session was used after the 
WSU program ended abnormally. The file to be duplicated is 
TRANF018 and the new WSU file is TRANFR18. 

WSUTXCR TRANF018"RC,ALL,TRANFR18 
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WSU RECOVER PROCEDURE (WSUTXRV) 

Major Function 

The WSU Recover procedure recovers a transaction file that has 
problems when a WSU program is running. Unidentified records are 
removed from the file, and blanks are placed in the locations that they 
occupied. (Unidentified records are those records that do not match 
any of the record types that the WSU program recognizes.) 

In addition to recovering a file, the WSU Recover procedure can be 
used to reclaim or remove partially inserted or logically deleted 
records. These records can be in the file after the WSU program or a 
WSU session ends abnormally during insert mode. 

Prompt Display 

r 
WSUTXRV PROCEDURE 

Recovers a transaction fil e that is 
causing program running problems. 

Name of transaction file 

Optional-* 

Record processing option RECOVER,RECLAIM,REMOVE RECOVER 

Name of program . 

Name of library. 

Cmd3-Previous menu Cmd4-Put on job queue 

(e) 1983 IBM Corp. 
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Parameters 

Name of transaction file: Specifies the name of the file to be 
recovered. 

Record prof?essing option: 

RECOVER Specifies that control records are to be restored so there is 
no flag to indicate that records have been deleted. 

RECLAIM Specifies that partially inserted records are to be 
reclaimed, that is, operators will be able to use the 
records. Operators are able to view records after the 
records have been reclaimed. 

REMOVE Specifies that partially inserted and deleted records are 
removed from the transaction file. 

Note: If neither RECLAIM nor REMOVE is specified, any partially 
inserted or deleted records remain partially inserted or logically deleted 
in the transaction file. 

Name of program: Specifies the name of a generated WSU program 
that contains the record type format that is to be used to determine 
which records are correct or not correct. Records that do not match 
an allowed record type are removed from the transaction file. If the 
program name is omitted, this parameter and the library name 
parameter are not used. If the program name is omitted but the library 
name parameter is specified, the program name is prompted for by the 
system. 

Name of library: Specifies the name of the library containing the WSU 
program. The library name can be specified only if the program name 
is specified. If the library name is omitted when the program name is 
specified, the current library is assumed. 
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Command Statement Format 

WSUTXRV 

Examples 

file name, [RECOVER],[program name],[library name ] 
RECLAIM current library 
RH10VE 

• Reclaim all partially inserted records in a transaction file named 
TRANF02. 

WSUTXRV TRANF02,RECLAIM 

• Delete records from a transaction file named TRAN F03 that do not 
match the record types described in a WSU program named 
PGM03. The WSU program is in a user library named L1B03. 

WSUTXRV TRANF03"PGM03,LIB03 

• Recover a transaction file named TRAN F04 and remove 
partially-inserted and logically-deleted records from it. Refer to 
Appendix 8, Additional Topics and Programming Considerations 
for a discussion of partially- inserted and logically-deleted records. 

WSUTXRV TRANF04,REMOVE 
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Chapter 20. Ideographic Considerations 

Not every WSU programmer uses ideographic characters. This chapter 
is for those who use ideographic characters (IGC) and 
alphameric-.katakana characters (A/N/K). 

This chapter discusses the uses, requirements, and restrictions you 
should consider when using ideographic, alphameric, and Katakana 
characters. 

Using Ideographic Characters 

To use ideographic characters in a WSU program, you must: 

• Have the ideographic feature on your system. 

• Sign on to an ideographic-capable display by entering Y (yes) to 
the IGC session prompt on the sign on screen. 

• Enter Y (yes) in column 44 of the J-specification for your WSU 
program. 

Space Requirements 

Alphameric characters are one position each. Ideographic characters 
are two positions each. An ideographic data string starts with a 
shift-out character (SO) of one position, followed by ideographic 
characters of two positions each, followed by a shift-in character (SI) 
of one position. The shift-out character is hexadecimal (OE), and the 
shift- in character is hexadecimal (OF). 

The following figure shows a tW9-character ideographic data string: 

093::­
E Pi 
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An ideographic data string always is: 

• An even number of positions. 

• Four or more positions long (the shift-out character, ideographic 
character, and the shift- in character) 

• Bracketed by a shift-out and shift- in characters. 

Usage Restrictions 

Alphameric, Katakana, and ideographic characters can be used for 
input, output, constant, and literal data. Ideographic characters 
cannot be used for file names, program names, or library names. 

Display fields can be created, extended, or moved so that the field is 
on two or more lines of the display. If such a field contains 
ideographic data, the last ideographic character on each line must be 
followed by a shift-in character, and the first ideographic character on 
the next line must be preceded by a shift-out character. 

If an ideographic constant is coded on the D-specification so that the 
constant continues onto the next line of the D-specification, the first 
coded line must have a shift-in character in column 78 or 79, and 
column 7 of the next line of the D-specification must contain a 
shift-out character. 

WSU will remove the shift- in character coded in column 78 of the 
D-specification, the blank in column 79, and the shift-out character in 
column 7 of the continuation line. This feature is called 
concatenation. The rules of concatenation are given in Ideographic 
Coding later in this chapter. 

An ideographic-capable display station can display uppercase 
alphabetic characters. An ideographic keyboard can enter only the 
uppercase alphabetic characters. 

WSU programs treat ideographic data as alphameric data. Illogical 
processing and edit codes will pass the syntax check. For example, 
searching ideographic data for a high/low condition may not give a 
meaningful result. 

You must check the output of your WSU programs to ensure that you 
are using the ideographic data correctly. 

Ideographic Coding 

J -specification 

D-specification 

For the details of coding the J-specification for 
Ideographic Mode, see Chapter 13, column 44. 

For the details of coding the D-specification for 
ideographic and Katakana data, see Chapter 16, 
D-specification, column 27. 
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Concatenation Ru les 

Concatenating ideographic characters on a D-specification follows 
these rules: 

• If a 51 is in column 78 of a D-specification; column 79 is ignored. 

• If a 51 is in column 78 of a continued D-specification line and the 
following line has a SO in column 7, any entry in column 79 of 
the first line is ignored, the 51 and SO characters are dropped, and 
the constant is displayed without gaps between the ideographic 
data. 

• If a 51 is in column 79 of a continued D-specification and the 
following line has a SO in column 7, the 51 and SO are dropped, 
and the constant, is displayed without gaps in the ideographic 
data. 

• A SO in column 79 of a D-specification is ignored. 

• A SO in column 78 and a 51 in column 79 of aD-specification 
sheet are ignored. 

Sorting For the details of sorting ideographic characters, 
see IBM S/36 Ideographic Sort Guide, 
SC09-1054. 
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Appendix A. Using Self-Check Fields 

Self-checking numbers offer some amount of protection against 
clerical errors and fraud. Self-checking is particularly useful in 
applications that use account numbers. 

The System/36 offers two methods of self-checking: modulus 10 and 
modulus 11. If a self-checking method (T for modulus 10 or E for 
modulus 11) is specified in column 30 of the D-specification for an 
input field, System/36 determines a self-check digit for the field's 
contents, using the specified self-check method. That self-check digit 
is compared to the rightmost position of the input field. (Nulls and 
blanks are considered to be self-check digits of zero.) If the 
self-check digit matches the rightmost position of the input field, the 
contents of the input field are allowed and the operator can continue. 
If the numbers do not match, the contents of the input field are not 
allowed, and a keyboard error is displayed. The operator must then 
enter an allowed number before continuing. For example, the number 
123216 is a valid modulus 10 number. The self-check digit is 6 and 
must be in the rightmost position of the input field. The remaining 

_ digits, 12321, are used to determine whether the self-check is 
successful. 

The following pages describe the methods for determining the 
self-check digit for the contents of an input field. After reviewing how 
the self-check digit is determined, you might want to write a program 
that generates input numbers that successfully complete a self-check. 
Yqu can, for example, use the generated numbers as a basis for 
assigning account numbers, item numbers, or security codes. 

Modulus 10 

To determine the modulus 10 self-check digit, do the following: 

1. Disregard the rightmost digit. This digit is not used in the 
remaining steps, but is used in determining whether the self-check 
is successful. 

2. Multiply the units position (the rightmost digit of what resulted 
from step 1) and every alternate position of that number by 2. 

3. Add the digits in the products to the digits in the numbers that 
were not multiplied in step 2 (again, excluding the original 
rightmost digit). 

4. Subtract the sum from the next higher number ending in zero (0). 

The difference is the self-check digit. Compare this digit with the 
rightmost digit of the input field. If those digits are the same, the 
self-check is successful. 
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Modulus 11 

For example, suppose you specify modulus 10 self-checking for an 
input field and the operator enters 123216: 

Number to be self-checked 2 3 2 

New rightmost position and 1 3 
every alternate position 

Multiply by 2 2 6 2 

Digits not multiplied 2 2 

Add 2+2+6+2+2 = 14 

Next higher number 20 
ending in 0 

Subtract 20 - 14 = 6 

Self-check digit 6 

The self-check digit matches the rightmost digit of the entered number 
(in this case, 6). The self-check is successful. 

Note: Remember that the self-check digit is always in the rightmost 
position of the input field. 

To determine the modulus 11 self-check digit, exclude the rightmost 
character and perform the following calculation on the remaining 
digits. 

1. Assign a weighting factor to each digit of the entered number. 
These factors are: 2, 3, 4, 5, 6, 7, 2, 3,4, 5, 6, 7, 2, 3, and so on, 
starting with the new rightmost position of the number and 
progressing toward the high-order digit (the leftmost digit). For 
example, the input number 991246351 would be assigned the 
weighting factors as follows: 

Number to be self-checked 99124635 

Weighting factor 32765432 

2. Multiply each digit by its weighting factor. 

3. Add the products. 

4. Divide this sum by 11. 

5. Subtract the remainder from 11 . 

The difference is the self-check digit. Compare this digit with the 
rightmost digit of the input field. If those digits are the same, the 
self-check is successful. 

Note: If the remainder from step ~l is 0, the self-check digit is O. If 
the remainder is 1, the entered numrper does not have a self-check 
digit; you must ensure that numbers with remainders of 1 in step 4 are 
not used in the fields you define as self-check fields. 
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For example, suppose you specify modulus 11 self-checking for an 
input field and the operator enters 123218: 

Number to be self-checked 
Weighting factors 

Multiply 

Add 

Divide 

Subtract 

Self-check digit 

1 232 1 
65432 

6101262 

6+10+12+6+2 = 36 

36/11 = 3 plus a remainder of 3 

11 - 3 = 8 

8 

The self-check digit matches the rightmost digit of the input number 
(in this case, 8). The self-check is successful. 

Note: Remember that the self-check digit is always in the rightmost 
position of the input field. 
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Appendix B. Additional Topics and Programming 
Considerations 

This appendix provides additional information about: 

• Assigning priority to display format processing and subroutines 

• Saving total fields 

• Interactive Communications Feature (ICF) 

• Distributed Data Management (DDM) 

• Delete-capable file considerations 

• Extend file considerations 

• Logical delete considerations 

• User-defined help displays. 

Assigning Priority to Display Format Processing and 
Subroutines 

When a WSU program runs, the entire program may not fit in the 
assigned main storage. WSU uses a technique of overlaying various 
segments of a program upon one another. Generally, better program 
performance occurs if segments of C-specifications that are required 
least often are overlaid most frequently. 

When the C-specifications for a display format or subroutine run, 
WSU determines whether or not the processing segment for that 
format is in main storage. If the segment is not in main storage, WSU 
reads the segment from disk. To make room in main storage, WSU 
overlays one or more program segments. Segments with the least 
probability for use in later processing are the best segments to overlay. 

The priority of a display format or subroutine allows you to control 
which processing segments are overlaid. Assign a high priority to a 
display format or subroutine that is used frequently, which makes the 
associated segment less likely to be overlaid. The processing segment 
remains in main storage for more time. Assign a low priority to display 
formats or subroutines that appear infrequently, which makes the 
associated processing segments more likely to give up their main 
storage to more frequently used segments. 

Assign display formats priorities in column 46 of an S-specification. 
An entry of 3 represents the highest priority. Other priority entries, 
from high to low, are 2, 1, and 0, or blank. 
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Examples of Assigning Priorities 

A sample application has nine display formats, F1 through F9. The 
predicted relative frequencies for these displays are: 

Display Relative 
Frequency 

F1 6% 
F2 6% 
F3 67% 
F4 10% 
F5 2% 
F6 2% 
F7 2% 
Fa 3% 
F9 1% 

Based on these predictions, the assigned priorities are: 

Display 

F3 
F1, F2, F4 
F5, F6, F7, Fa 
F9 

Saving Total Fields 

Priority 

3 
2 
1 
o or blank 

When operators resume or recover a WSU program that has a 
transaction file, internal totals accumulated during previous use of the 
program are not available. In order to make them available, you 
should save them from time to time by writing them to a master file. 

To use a master file to keep the totals, create this file with only one 
record. The fields in the record should be the totals that are to be 
saved. When it is time to save the totals, issue a PUT operation to the 
master file. 

To restore the totals when operators resume or recover, issue a GET 
operation conditioned by the RC indicator or RS indicator for the 
master file during IJ processing. 
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Interactive Communications Feature (SSP-ICF) 

If an SSP-ICF session attempts to start a WSU program or attach to a 
WSU program, abnormal program ending occurs. A WSU work 
session is not started for that SSP-ICF session. 

Distributed Data Management (DDM) 

DDM is an SSP feature that lets WSU use master and transaction files 
residing on a remote system. When a remote master or transaction file 
is specified, DDM locates the file by its entry in the Network Resource 
Directory (NRD). The NRD is created and maintained by the 
EDITNRD utility provided with DDM. While DDM allows WSU 
programs to run on remote files, WSU Extract and Create procedures, 
WSUTXEX and WSUTXCR, should be run on local data files only. 

Note: DDM requires SSP-ICF. 

Delete-Capable File Considerations 

WSU does not allow records to be physically deleted. (An operator 
can use the Delete command key to logically delete a record; see 
Logical Delete Considerations, below, for more information.) 

Therefore, a WSU program ends abnormally if it tries to use a 
delete-capable transaction file. 

A WSU program can, however, use a delete-capable master file. 
When the program gets a deleted record, a not-found indication 
occurs. These deleted records cannot be updated. 

Also, when a WSU program writes a record that has hex FF in its first 
position to a delete-capable master file, the session ends abnormally. 

Note: A delete-capable file is a file that can contain logically deleted 
records. The file is not physically compressed for record deletions. In 
order to support delete-capable files, a System/36 must have extended 
data management, an optional SSP feature that is specified during 
system configuration. 

Extend File Considerations 

WSU can only extend an old file (one specified with DISP-OLD on 
the FI LE statement). If you use the extend function, the file must 
already exist before the WSU program is run. 
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Logical Delete Considerations 

During review mode, an operator can logically delete transaction file 
records that were entered for the work session. Logically deleted 
records are removed from the work session's chain of records. 

You can prevent the operator from deleting records by: 

• Disabling the Delete command key on the appropriate 
S-specification. 

• Using the MSG or I MSG operation to display a message to the 
operator if he uses the Delete command key (DL indicator is on). 
This message should instruct the operator to request some other 
function. This message does not prevent the record from being 
deleted (it does not set the DL indicator to off) but it can prevent 
the function from ending. 

If records have been logically deleted from a transaction file, the 
records are unchained and should be removed from the file before the 
file is used by a non-WSU program. The logically deleted records can 
be removed by using the WSU Recover procedure. If you want to 
maintain a record of the logically deleted records, you can move a 
code into the record when it is deleted, then use the WSU Extract 
procedure to remove the deleted records from the transaction file. The 
removed records can be: 

• Printed 

• Displayed 

• Put in a disk file 

• Put in a new diskette file 

• Added to an existing diskette file. 

Chapter 19 contains more information on using the WSU Recover and 
WSU Extract procedures. 

The WSU Recover procedure or the WSU Extract procedure can be 
used to remove the unchained records. The existence of unchained 
records in a transaction file affects the performance of relative record 
operations requested from the WSU display or during the operation of 
SUBR22. 
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User-Defined Help Displays 

You can define special help displays for the operator to use during a 
work session. A help display is an information display that the 
operator can request from the WSU display in enter mode, review 
mode, delete mode, or insert mode. You can use help displays to 
provide additional information about such things as: 

• User-defined command key usage 

• Display I Ds that can be selected 

• Program operations and functions. 

Help displays are defined on the S-specifications as nonsequenced 
displays and must follow these rules: 

• A format ID (columns 15 and 16) must be specified. The format 
ID must be unique and cannot be IJ, IW, EW, EJ, or ES. 

• Return input fields (Y in column 22) must not be specified. 

• Display sequence (Y in columns 41 and 42) must not be 
specified. 

• Review mode record identifying indicators (columns 48 through 
53) must not be specified. 

• Insert mode record identifying indicators (columns 54 through 59) 
must not be specified. 

• Processing must not be specified (C-specifications). 

The operator can respond to the help display by pressing the Enter 
key, Command Key 1, or any other command or function key that is 
enabled for the help display. If the op.erator presses the Enter key, the 
user display that was being processed before the help display was 
displayed is resumed. If the operator presses Command Key 1, the 
WSU display is shown. If the operator presses a command key 
enabled for the help display, the appropriate action of that command 
key is performed. User-defined command keys cannot be used to 
respond to a help display. 
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Glossary 

abnormal termination. A system failure or operator action 
that causes a job to end unsuccessfully. 

AC indicator. See accept-command-key indicator. 

accept-command-key indicator. Coded as AC. An indicator 
that signals the status of any current user-defined command key 
request. . 

accept-sequence-error indicator. Coded as AE. An 
indicator that allows operators to bypass required displays. 

access method. The way that records in files are referred to by 
the system. The reference can be consecutive (records are 
referred to one after another in the order in which they appear in 
the file). or it can be random (the individual records can be 
referred to in any order). 

AE indicator. See accept-sequence-error indicator. 

align. To bring into or be in line with another or with others. 
For example, to align numbers on the decimal point. 

allocate. To assign a resource, such as a disk file or a diskette 
file, to perform a specific task. 

alphabetic character. Anyone of the letters A through Z 
(uppercase and lowercase). Some program products extend the 
alphabet to include the special characters #, $, and @. 

alphameric. Consisting of letters, numbers, and often, other 
symbols, such as punctuation marks and mathematical symbols. 

alphameric/Katakana (A, N/K). A combination of 
alphameric characters and Katakana characters. 

alphanumeric. See alphameric. 

alternative index. An index that is built after an indexed file is 
created and that provides a different order for reading or writing 
records in the file. 

alternative indexed file. A file that contains an alternative 
index. 

A, N/K. See alphameric/Katakana. 

application. (1) A particular business task, such as inventory 
control or accounts receivable. (2) A group of related programs 
that apply to a particular business area, such as the Inventory 
Control or the Accounts Receivable application. 

application program. A program used to perform an 
application or part of an application. 

arithmetic operator. A symbol used to represent a 
mathematical operation, such as + or -, used to indicate addition 
or subtraction. 

array. A named set of data items, all of which are the same 
type, arranged in a pattern (for example, columns and rows). 

array element. A single data item in an array. 

assignment. The process of giving values to variables. 

attribute. A characteristic. For example, the attribute for a 
displayed field could be blinking. 

authorize. To grant a user the right to communicate with or 
make use of a computer system or display station. 

back up. To copy information, usually onto diskette, for 
safekeeping. 

base number. The part of a self-check field from which the 
check digit is calculated. 

binary. (1) Pertaining to a system of numbers to the base two; 
the binary digits are 0 and 1. (2) Involving a choice of two 
conditions, such as on-off or yes-no. 

bit. Either of the binary digits 0 or 1. See also byte. 

block. (1) A group of records that is recorded or processed as a 
unit. (2) Ten sectors (2560 bytes) of disk storage. 

branching. Performing a statement other than the next one in 
sequence. 

buffer. (1) A temporary storage unit, especially one that 
accepts information at one rate and delivers it at another rate. 
(2) An area of storage, temporarily reserved for performing input 
or output, into which data is read or from which data is written. 

byte. The amount of storage required to represent one 
character; a byte is 8 bits. 

call. To activate a program or procedure at its entry point. 

CG indicator. See current-group indicator. 

chain. A group of logically linked records. 

chained fields. Fields that combine to form a single field that 
WSU uses (as the record key) to read or write a record in a 
master file. 

character. A letter, digit, or other symbol. 

character key. A keyboard key that allows the user to enter 
the character shown on the key. Compare with command keys 
and function key. 

check. (1) An error condition. (2) To look for a condition. 

check digit. The rightmost digit of a self-check field used to 
check the accuracy of the field. 

code. (1) Instructions for the computer. (2) To write 
instructions for the computer. Same as program. (3) A 
representation of a condition, such as an error code. 

collating sequence. The sequence in which characters are 
ordered within the computer for sorting, combining, or 
comparing. 

column separator. A symbol on each side of a position of a 
field on a display. This symbol does not occupy a position on the 
display. 

command. A request to perform an operation or a procedure. 

command key indicator. Coded as KG through KL and KQ 
through KY. An indicator that is set on when an operator presses 
the corresponding command key. 

command keys. The 12 keys on the top row of the display 
station keyboard that are used with the Cmd key (and optionally 
the Shift key) to request up to 24 different actions defined for 
program products and user programs. Compare with character 
key and function key. 

comment. Words or statements in a program or procedure that 
serve as documentation rather than as instructions. 

compile. To translate a program written in a high-level 
programming language into a machine language program. 
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concatenate. (1) To link together. (2) To join two ch-aracter 
strings. 

conditioning. The use of indicators to control when 
calculations or output operations are done. 

conditioning indicator. An indicator used to indicate when 
calculations are done or which attributes apply to a format or 
format field. 

configuration. The group of machines, devices, and programs 
that make up a data processing system. See also system 
configuration. 

constant. A data item with a value that does not change. 
Contrast with variable. 

continuation line. A line of a source statement into which 
characters are entered when the source statement cannot be 
contained on the previous line or lines. 

creation date. The program date at the time a file is created. 
See also program date, session date, and system date. 

current library. The first library searched for any required 
members. The current library can be specified during sign-on or 
while running programs and procedures. 

current record. The record that is currently available to the 
program. 

current-group indicator. Coded as CG. An indicator thet 
signals whether the displayed record is from the same order set as 
the previously entered record. 

cursor. A movable symbol (such as an underline) on a display, 
usually used to indicate to the operator where to type the next 
character. 

data file utility (DFU). The part of the Utilities Program 
Product that is used to create, maintain, display, and print disk 
files. 

DDM. See Distributed Data Management. 

debug. To detect, locate, and remove mistakes from a program. 

default prompt. A field name from a D-specification used to 
prompt for the field's contents. 

default value. A value stored in the system that is used when 
no other value is specified. 

delete. To remove. For example, to delete a file. 

delete-capable file. A file from which records can be logically 
removed without compressing the file. 

delete-mode indicator. Coded as DL. An indicator that 
signals that the transaction file record selected by the operator for 
review is to be logically deleted when the processing cycle ends. 

detail record. A record that contains the daily activities or 
transactions of a business. For example, the items on a customer 
order are typically stored in detail records. Contrast with header 
record. 

DFU. See data file utility. 

diagnosed-source file. A library member containing source 
statements and associated error messages. 

diagnostic. Pertaining to the detection and isolation of an 
error. 

direct file. A disk file in which records are referenced by the 
relative record number. Contrast with indexed file and sequential 
file. 

X-2 IBM System/36 Work Station Utility Guide 

disk. A storage device made of one or more flat, circular plates 
with magnetic surfaces on which information can be stored. 

diskette. A thin, flexible magnetic plate that is permanently 
sealed in a protective cover. It can be used to store information 
copied from the disk. 

display. (1) A visual presentation of information on a display 
screen. (2) To show information on the display screen. 

display format. Data that defines (or describes) a display. 

display layout sheet. A form used to plan the location of data 
on the display. 

display station. A device that includes a keyboard from which 
an operator can send information to the system and a display 
screen on which an operator can see the information sent or 
receive info~mation from the system. 

display station field. In WSU, a field that each display station 
uses and modifies independently. 

display station indicator. In WSU, an indicator that each 
display station uses and modifies independently. 

distributed data management (DDM). A part of the System 
Support Program Product that lets WSU use master and 
transaction files on a remote system. 

DL indicator. See delete-mode indicator. 

edit. (1) To modify the form or format of data; for example, to 
insert or remove characters such as for dates or decimal points. 
(2) To check the accuracy of information that has been entered, 
and to indicate if an error is found. 

edit code. A number or letter indicating that editing should be 
done according to a defined pattern. 

EJ indicator. See end-ot-job indicator. 

element. The smallest unit of data in a table or array. 

embedded blanks. Blanks that are surrounded by any other 
characters. 

end-of-job indicator. Coded as EJ. The indicator that signals 
that the last operator has specified the end of the work session 
on the WSU display. Compare with end-ol-work-session 
indicator. 

end-of-job processing leveL The processing level that occurs 
once per job after the end of work session for the last display 
station or when the program sets the EJ indicator on. Compare 
with end-ot-work-session processing level. 

end-of-sequence-set indicator. Coded as ES. The indicator 
that signals that the last display in the primary sequence has been 
processed. 

end-of-sequence-set processing level. The processing level 
that occurs after the last display in the primary sequence has been 
processed. 

end-of-work-session indicator. The indicator that Signals 
that an operator has specified ehd-of-work-session on the WSU 
display. Compare with end-ot-job indicator. 

end-of-work-session processing level. The processing level 
that occurs each time an operator specifies the end of the work 
session on the WSU display or when the program sets the EW or 
EJ indicator on. Compare with end-ol-job processing level .. 

enter. To type in information on a keyboard and press the Enter 
key in order to send the information to the computer. 

enter mode. The mode during which operators can add 
records to their transaction file. 



ES indicator. See end-of-sequence-set indicator. 

EW indicator. See end-of-work-session indicator. 

execution-time array. An array that is loaded after the 
program begins. 

external indicators. Indicators that can be set by another 
program before a program is run or changed while a program is 
running. The external indicators are U1 through US. 

extract. To obtain. For example, to extract information from a 
file. 

factor. A field name, constant, literal, subroutine name, label, 
display name, or file name used in an operation. 

field. One or more characters of related information (such as a 
name or an amount). 

field area. An area in main storage that contains all of the 
fields defined in a WSU program. 

file. A set of related records treated as a unit. 

file definition. RPG II file description and input specifications 
that describe the records and fields in the transaction file and any 
master files. 

file name. The name used by a program to identify a file. See 
also label. 

first-level message. A message that communicates up to 75 
characters of information to the operator. See also second-level 
message. 

format. (1) A defined arrangement of such things as 
characters, fields, and lines, usually used for displays, printouts, 
or files. (2) To arrange such things as characters, fields, and 
lines. 

format 10. Two characters that identify a display. An operator 
. can enter this I D on the WSU display to select the display. 

format member. A load member that contains display formats 
generated from Sand D specifications in a program. 

function key. A keyboard key that requests an action but does 
not display or print a character. The cursor movement and Help 
keys are examples of function keys. Compare with command 
keys and character key. 

half-adjust. A method of rounding off a number by adjusting 
the last significant digit. 

header record. A record that contains information, such as 
customer name and customer address, that is common to 
following detail records. Contrast with detail record. 

hex. See hexadecimal. 

hexadecimal. Pertaining to a system of numbers to the base 
sixteen; hexadecimal digits range from 0 (zero) through 9 (nine) 
and A (ten) through F (fifteen). 

10. Identification. 

ideographic character (IGC). A two-position symbol, 
pictogram, or graphic character used to represent ideas. 

ideographic support function. A version of SSP that 
manages alphameric- Katakana and ideographic-capable display 
stations, printers, and programs. 

I FI LE. See immediate access file. 

IGC. See ideographic character. 

IJ indicator. See job-initiation indicator. 

immediate access file (IFILE). An index file to which records 
can be added by one program and then located and used 
immediately by another program without a key sort. 

IN indicator. See insert-mode indicator. 

indexed file. A file in which the key and the position of each 
record is recorded in a separate portion of the file called an index. 
Contrast with direct file and sequential file. 

indicator. An internal switch that communicates a condition 
between parts of a program or procedure. 

informational message. A message that provides information 
to the operator, but does not require a response. 

initialize. To prepare for use. For example, to initialize a 
diskette. 

initiate-transaction-sequence indicator. Coded as IS. An 
indicator that signals the start of a new function request. 

input. Data to be processed. 

input-to-process indicator. Coded as IP. In WSU, an 
indicator that signals whenever input data has been received from 
the previous display. 

inquiry. (1) A request for information in storage. (2) A request 
that puts a display station into inquiry mode. 

inquiry mode. A mode during which the job currently running 
from a display station is interrupted so that other work can be 
done. The operator puts the display station in inquiry mode by 
pressing the Attn key. 

inquiry program. (1) A program that allows an operator to get 
information from a disk file. (2) A program that runs while the 
system is in inquiry mode. 

insert mode. The mode during which operators can insert 
records in the transaction file. 

insert-mode indicator. Coded as IN. The indicator that 
signals that the operator is running WSU in insert mode. 

instruction. A statement that specifies an operation to be 
performed by the computer and the locations in storage of all 
data involved in that operation. 

interactive. Pertains to activity involving requests and replies 
as, for example, between an operator and a program or between 
two programs. 

IP indicator. See input-to-process indicator. 

IS indicator. See initiate-transaction-sequence indicator. 

IW indicator. See work-session-initiation indicator. 

JA-JN and JP-JY indicators. See job indicator. 

job. (1) A unit of work to be done by a system. (2) One or 
more related procedures or programs grouped into a procedure. 

job control record. In WSU, the first record in the transaction 
file. 

job indicator. Coded as JA through IN and JP through JY. 
An indicator that retains its setting throughout a job and is used 
by each display station running the job. Contrast with mode 
indicator and session indicator. 

job queue. A list. on disk, of jobs waiting to be processed by 
the system. 

job-initiation indicator. Coded as IJ. The indicator that 
signals that the first operator has signed on. 
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job-initiation processing level. The processing leverthat 
occurs only once per job when the first operator signs on. 

job-level field. A field that remains in the field area in main 
storage. This field is available to any active display station that is 
using the WSU program. Contrast with mode-level field and 
session-level field. 

K-byte. 1024 bytes. 

Katakana. A native Japanese character set that is used to write 
foreign words phonetically in Japanese. 

key. One or more characters used to identify the record and 
establish the record's order within an indexed file. 

keyword. A symbol that identifies a parameter. 

KG-KL and KQ-KY indicators. See command key indicators. 

label. (1) The name in the disk or diskette volume table of 
contents that identifies a file. See also file name. (2) The name 
that identifies a statement. 

LOA. See local data area. 

left-adjust. To place or move an entry in a field so that the 
leftmost character of the field is in the leftmost position. Contrast 
with right-adjust. 

library. (1) A named area on disk that can contain programs 
and related information (not files). A library consists of different 
sections, called library members. (2) The set of publications for a 
system. 

library member. A named collection of records or statements 
in a library. The types of library members are load member, 
procedure member, source member, and subroutine member. 

literal. A symbol or a quantity in a source program that is itself 
data, rather than a reference to data. 

load member. A library member that contains information in a 
form that the system can use directly, such as a display format. 
Contrast with source member. 

local data area (LOA). A 512-byte area on disk that can be 
used to pass information between jobs and job steps during a 
session. A separate local data area exists for each command 
display station. 

local system. The system to which the user is currently signed 
on. 

loop. A sequence of instructions that is performed repeatedly 
until an ending condition is reached. 

magazine. A container that holds up to 10 diskettes. 

main storage. The part of the processing unit where programs 
are run. 

mandatory entry field. A field in which an operator must 
enter at least one character. 

mandatory fill field. A field for which an operator must enter 
nothing or must fill in completely. 

mask. A pattern of characters that controls the keeping, 
deleting, or testing of portions of another pattern of characters. 

master file. A collection of permanent information, such as a 
customer address file. 

member. See library member. 

menu. A displayed list of items from which an operator can 
make a selection. 
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message. Information sent to an operator or programmer from a 
program. A message can be either displayed or printed. 

message identification code (MIC). A four-digit number 
that identifies a record in a message member. This number can 
be part of the message identification. 

MIC. See message identification code. 

mode indicator. An indicator that changes when the operating 
mode changes. Contrast with job indicator and session indicator. 

mode-level field. In a WSU program, a field that has its value 
saved and is then cleared when the operating mode changes. 
Contrast with job-level field and session-level field. 

module. One part of a program, which usually performs a 
specific task (such as disk input/output). 

modulus 10/modulus 11 checking. Formulas used to 
calculate the check digit for a self-check field. 

MRT procedure. See multiple requester terminal procedure. 

MRT program. See multiple requester terminal program. 

multiple requester terminal (MRT) procedure. A 
procedure that calls a multiple requester terminal program. 

multiple requester terminal (MRT) program. A program 
that can process requests from more than one display station or 
SSP-ICF session at the same time using a single copy of the 
program. Contrast with single requester terminal (SRT) program. 

NEP. See never-ending program. 

network resource directory (NRO). The part of Distributed 
Data Management for locating which remote system contains the 
file being accessed. 

never-ending program (NEP). A long-running program that 
does not share system resources, except for shared files and the 
spool file. 

non-contiguous key. A key that is made up of 2 or 3 
non-consecutive record fields. 

non-contiguous keyed file. An alternative indexed file with a 
non-contiguous key. 

nondisplay. A field attribute that prevents the displaying of 
data. 

nonsequenced display. A display that is not part of a 
sequence. Contrast with primary display sequence, secondary 
display, and sequenced display. 

not-found indicator. An indicator that is set on when the 
specified record cannot be found. 

NRO. See network resource directory. 

null character. The character hex 00, used to represent the 
absence of a printed or displayed character. 

numeric. Pertaining to any of the digits 0 through 9. 

object program. A set of instructions in machine-runnable 
form. The object program is produced by a compi ler from a 
source program. 

OCL. See operation control language. 

operand. A quantity of data that is operated on. or the address 
in a computer instruction of data to be operated on. 

operation. A defined action, such as adding or comparing. 
performed on one or more data items. 



operation code. A code used to represent the operations of a 
computer. 

operation control language (OCl). A language used to 
identify a job and its processing requirements to the System 
Support Program Product. 

operator. A person who operates a device. 

output. The result of processing data. 

overlay. (1) To write over (and therefore destroy) an existing 
file. (2) A program segment that is loaded into main storage and 
replaces all or part of a previously loaded program segment. 

override. (1) A parameter or value that replaces a previous 
parameter or value. (2) To replace a parameter or value. 

packed decimal format. A format in which each byte (except 
the rightmost byte) within a field represents two numeric digits. 
The rightmost byte contains one digit and the sign. For example, 
the decimal value +123 is represented as 0001 00100011 1111. 
Contrast with zoned decimal format. 

packed key. An index key in packed decimal format. 

pad. To fill unused positions in a field with dummy data, 
usually zeros or blanks. 

parameter. A value supplied to a procedure or program that 
either is used as input or controls the actions of the procedure or 
program. 

PG indicator. See program-mode indicator. 

position. The location of a character in a series, as in a record, 
a displayed message, or a computer printout. 

preprocessed display. A display on which the processing is 
done before the display is shown. 

preprocessing. Processing for a display that occurs before the 
display is shown. 

primary display sequence. The first set of displays coded in a 
WSU source program. 

printout. Information from the computer that is produced by a 
printer. 

priority. The relative ranking of items. For example, a job with 
high priority in the job queue will be run before one with medium 
or low priority. 

procedure. A set of related operation control language 
statements (and, possibly, utility control statements and 
procedure control expressions) that cause a specific program or 
set of programs to be performed. 

procedure command. A command that runs a procedure. 

procedure member. A library member that contains the 
statements (such as operation control language statements) 
necessary to perform a program or set of programs. 

processing level. One of the stages in the WSU program 
cycle. 

processing level display. A display that appears when the 
associated processing level occurs. 

processing level indicator. The indicator (IJ, IW, ES, EW, or 
EJ) that WSU turns on automatically when the processing level 
begins, or that you can set on to cause any processing for that 
level to occur (ES, EW, EJ only). 

program. (1) A sequence of instructions for a computer. See 
source program and load module. (2) To write a sequence of 
instructions for a computer. Same as code. 

program date. The date associated with a program (job step). 
See also creation date,session date, and system date. 

program generation. The compilation of a WSU program. 

program-mode indicator. Coded as PG. An indicator that 
temporarily prevents operator-initiated changes in transaction file 
contents or display sequence. 

program product. A licensed program for which a fee is 
charged. 

prompt. A displayed request for information or operator action. 

protected field. A displayed field in which operators cannot 
enter data. 

quotient. The number or quantity that is the result of a division 
operation. 

RC indicator. See recovery-of-work-session indicator. 

record. A collection of fields that is treated as a unit. 

record identification code. Characters placed in a record to 
identify that record type. 

record identifying indicator. An indicator that identifies the 
record just read. 

record type. The classification of records in a file. 

recovery-of-work-session indicator. Coded as RC. The 
indicator that signals when an operator restarts a work session 
after abnormal termination. 

relative record number. A number that specifies the location 
of a record in relation to the beginning of the file. 

remote file. A file that resides on a remote system. 

remote system. A system that is connected to the local system 
via a communication facility. 

repeated-display indicator. Coded as RP. The indicator that 
signals when a display reappears. 

reserved fields. Special fields provided and maintained by 
WSU that contain such current information as relative record 
numbers, date and time, and error codes. 

resulting indicator. An indicator that is set depending on the 
resu It of an operation. 

resume-work-session indicator. Coded as RS. The 
indicator that signals when an operator resumes running WSU 
after all other operators successfully ended their work sessions. 

review mode. The mode of WSU in which operators can 
selectively display transaction file records or can move from one 
transaction file record to another. 

review-mode indicator. Coded as RV. The indicator that 
signals that the operator is running WSU in review mode or in 
insert mode. 

review-record indicator. Coded as RR. The indicator that 
signals review or delete. 

right-adjust. To place or move an entry in a field so that the 
rightmost character of the field is in the rightmost position. 
Contrast with left-adjust. 

routine. A set of statement~ in a program that causes the 
system to perform an operation or a series of related operations. 

rover-update indicator. Coded as RU. An indicator that 
determines whether the transaction file can be updated. 
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RP indicator. See repeated-display indicator. 

RPG. A programming language specifically designed for writing 
application programs that meet common business data processing 
requirements. 

RR indicator. 'See review-record indicator. 

RS indicator. See resume-work-session indicator. 

RU indicator. See rover-update indicator. 

RV indicator. See review-mode indicator. 

SA-SN and SP-SY. See session indicator. 

screen design aid (SDA). The part of the Utilities Program 
Product that helps the user design, create, and maintain displays 
and menus. Additionally, SDA can generate specifications for 
RPG and WSU work station programs. 

SDA. See screen design aid. 

secondary display sequence. The set of displays that follows 
the primary display sequence in a WSU source program. 

sector. (1) An area on a disk track or a diskette track reserved 
to record information. (2) The smallest amount of information 
that can be written to or read from a disk or diskette during a 
single read or write operation. 

self-check field. A field, such as an account number, 
consisting of a base number and a check digit. 

sequence checking. Checking done by WSU (in enter mode 
only) to ensure that operators use displays in the intended 
(coded) order. For example, WSU checks to ensure that 
operators do not bypass required displays. 

sequence error. In WSU, an error caused by trying to bypass 
required displays or end-of-sequence-set processing. 

sequence number. A five-digit entry on specifications that 
indicates the order of the specifications. 

sequence set. In WSU, one or more related displays that 
appear in the order in which they occur in the source program. 

sequenced display. A display within a sequence. See 
nonsequenced display. 

sequential file. A file in which records occur in the order in 
which they were entered. Contrast with direct file and indexed 
file. 

serialization. The consecutive numbering of statements. 

session. (1) The logical connection by which a System/36 
program or device can communicate with a program or device at 
a remote location. (2) The length of time that starts when an 
operator signs on the system and ends when the operator signs 
off the system. 

session control record. The first record in each display 
station's chain of records in the transaction file. 

session date. The date associated with a session. See also 
creation date, program date, and system date. 

session indicator. An indicator that is set for each session and 
retains its setting when the operating mode changes. Contrast 
with job indicator and mode indicator. 

session-level field. A field that retains its value when the 
operating mode changes. Contrast with job-level field and 
mode-level field. 

SEU. See source entry utility. 

X-6 IBM System/36 Work Station Utility Guide 

severity code. A code that indicates how serious a compiling 
or an operating error is. 

shift-in (SI) character. A one-position character (OF) that 
signifies the end of an ideographic character string. 

shift-out (SO) character. A one-position character (OE) that 
signifies the start of an ideographic character string. 

SI. See shift-in(OF) 

SO. See shift-out (OE) 

sign off. To end a session at a display station. 

sign on. (Verb) To begin a session at a display station. 

single requester terminal (SRT) program. A program that 
can process requests from only one display station or SSP-ICF 
session from each copy of the program. Contrast with mUltiple 
requester terminal program. 

sort utility. The part of the System Support Program Product 
used to arrange records (or their relative record numbers) in a 
sequence determined by data contained in one or more fields 
within the records. 

source entry utility (SEU). The part of the Utilities Program 
Product used by the operator to enter and update source and 
procedure members. 

source member. A library member that contains information in 
the form in which it was entered, such as RPG specifications. 
Contrast with load member. 

source program. A set of instructions that are written in a 
programming language and that must be translated to machine 
language before the program can be run. 

source statement. A statement writtE!n in a programming 
language. 

special character. (1) A character other than an alphabetic or 
numeric character. For example; *, +, and % are special 
characters. (2) A COBOL character that is neither numeric nor 
alphabetic. Special characters in COBOL include the space 0, 
and the period (.), as well as the following: + - * / = $ , " ) ( ; < 
> 

specification display. In SEU, the display that guides an 
operator through the entry of a particular type of statement. 

specification sheets. Forms on which a program is coded and 
described. 

specification statement. One of the set of statements that 
provide the compiler with information about the data used in the 
source program. In addition, the statement supplies information 
required to reserve storage for this data. 

SRT program. See single requester terminal program. 

SSP. See System Support Program Product. 

statement. An instruction in a program or pro~edure. 

statement number. The number assigned to each 
specification. Comments, continued lines, F specifications, and 
unrecognized or out-of-sequence specifications are not assigned 
statement numbers. 

status line. Line 1 of the display which contains general 
information about a job. 

subroutine. A group of instructions that can be call~d by 
another program or subroutine. 



subroutine member. A library member that contains 
information that must be combined with one or more members 
before being run by the system. 

subscript. An integer or variable whose value refers to a 
particular element in a table or an array. 

syntax. The rules for the construction of a statement. 

system. The computer and its associated devices and programs. 

system configuration. A process that specifies the machines, 
devices, and programs that form a particular data processing 
system. 

system console. A display station from which an operator can 
keep track of and control system operation. 

system date. The date assigned by the system operator during 
the mitial program load procedure. See also creation date, 
program date, and session date. 

system library. The library, provided with the system, that 
contains the System Support Program Product and is named 
#LlBRARY. 

System Support Program Product (SSP). A group of 
licensed programs that manage the running of other programs 
and the operation of associated devices, such as the display 
station and printer. The SSP also contains utility programs that 
perform common tasks, such as copying information from diskette 
to disk. 

table. A collection of data In which each item is uniquely 
Identified by a label, by Its position relative to the other items, or 
by some other means. 

task. A unit of work (such as a user program) for the main 
storage processor. 

terminal error. In WSU, an error that requires correction. 

track. A circular path on the surface of a disk or diskette on 
which information is magnetically recorded and from which 
recorded information is read. 

trailer. Control Information that WSU adds to the end of each 
record in a transaction file. 

transaction. An Item of business. The handling of customer 
orders and customer billing are examples of transactions. 

transaction file. (1) A file containing data, such as customer 
orders, that is usually used only with a master file. (2) In WSU, a 
direct file containing control records and data records for each 
work session. 

truncate. To shorten a field or statement to a specified length. 

unique. The only one. 

unprotected field. A displayed field for which operators can 
enter, modify, or delete data. 

UPSI switch. See user program status indicator switch. 

user program status indicator (UPSI) switch. One of a set 
of eight switches that can be set by and passed between 
application programs and procedures. 

Utilities Program Product. A program product that contains 
the da'i'~ file utility (OFU), the source entry utility (SEU), the 
work station utility (WSU). and the screen design aid (SOA). 

utility control statement. A statement that gives a utility 
program information about the way the program is to perform or 
the output it is to produce. 

utility program. A System Support Program Product program 
that allows you to perform a common task, such as copying 
information from diskette to disk. 

U1-U8 indicators. See external indicators. 

variable. A name used to represent a data item whose value 
can change while the program is running. Contrast with 
constant. 

work file. A file that is used for temporary storage of data 
being processed. 

work session. The time during which an operator is using a 
WSU program. 

work session control record. The first record in each work 
session's chain of records in the transaction file. 

work station. A device that lets people transmit information to 
or receive information from a computer; for example, a display 
station or printer. 

work station utility (WSU). The part of the Utilities Program 
Product that helps you to write programs for data entry, editing, 
and inquiry. 

work-session-initiation processing level. The processing 
level that occurs once when each operator starts a WSU program. 
For the first display station operator, the work session begins 
when job has been started. 

work-session-initiation indicator. Coded as IW. The 
indicator that is set when an operator starts a WSU program. 

WSU. See work station utility. 

WSU display. A display selected by the WSU display 
command key that allows operators to select a display, review a 
record, or end a work session. 

WSU-generated procedure. The procedure that WSU creates 
to load and run a WSUprogram for the first operator who calls 
the procedure. 

zero suppression. The substitution of blanks for leading zeros 
in a number. For example, 00057 becomes 57 when using zero 
suppression. 

zoned decimal format. A format for representing numbers in 
which the digit is contained in bits 4 through 7 and the sign is 
contained in bits 0 through 3 of the rightmost byte; bits 0 
through 3 of all other bytes contain 1 s (hex F). For example, in 
zoned decimal format, the decimal value of +123 is represented 
as 1111 0001 1111 0010 1111 0011. Contrast with packed 
decimal format. 
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comparing factor 1 to a table 18-2 

comparing and testing operations 
COMP, explanation 7-20 
COMP, requirements 18-2 
RANGE, explanation 7-20 
RANGE, requirements 18-8 
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comparing factor 1 to table 7-22 
COMPILE menu 8-9 
concatenation 20-2 
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AE 7-3, 17-3 
Blank 7-3, 17-3 
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,EJ 7-3,17-3 
ES 7-3, 17-3 
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IP 7-3, 17-3 
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KG-KL, KQ-KY 7-3 
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PG 7-4, 17-3 
RC 7-4, 17-3 
RP 7-4,17-3 
RR 7-4, 17-3 
RS 7-4,17-4 
RU 7-4,17-4 
RV 7-4,17-4 
SA-SN, SP-SY 7-4 
using more than three 17-4 
U1-U8 7-4, 17-4 
01-89 7-4 

constant 
constant type and constant data 6-14 
data 6-10 
fields 6-9 
types 16-30 

constant value 
constant data 6-10 
for input fields 6-10 
initial 16-30 
on D-specification 16-30 

continuation of data coding 16-32 
controlled field exit 16-22 
current display station 2-23 
current library 13-2 
current-group indicator 

on C-specifications 17-3 
set off 3-16 
set on 3-16 
to get WSU aid display 10-8 
use of 10-4 



when used 17-3 
where coded 3-16 

cursor 
blinking 16-8 
movement 1 0-1 0 
positioning 16-21 

o 
D-(field description) specification 6-10 
D-CONT 8-8 
D-specification entries 

adjust/fill 6-12,16-21 
auto record advance 6-11, 16-23 
blink field 6-14 
column separator 6-14 
column separators 16-28 
constant data 6-14, 16-30 
constant type 6 -1 4, 1 6 -30 
continuation 6-14, 16-32 
controlled field exit 6-11 
d -specification entries 16-15, 16-16 
data type 6-12, 16-18 
edit code 6-12, 16-17 
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fill direction 6-15 
high intensity 6-14, 16-24 
horizontal positions space factor 6-15 
input allowed 6-10,16-17 
lineskipfactor 6-15 
lowercase 6-12, 16-29 
mandatory entry 6-12 
mandatory fill 6-12, 16-20 
nondisplay 6-14, 16-25 
output data 6-10, 16-17 
position cursor 6-11, 16-22 
protect field 6-12, 16-23 
reverse image 6-14, 16-27 
self check 6-1 5 
self-check 16-21. 16-22 
starting location 6-10 
underline 6-14,16-27 
WSU arrays 16-15 
WSU field name 6-10 

D-specification, required entries 6-10 
data 

conversion 4-18, 4-20 
directing 7-1 
entering 10-10 
entry with edit 1 -6 
entry with update 1-6 
handling 7-1 
how represented in computer 4-16 
maximum length for compared alphameric 7-20 
maximum length for compared numeric 7 -20 
underlined 16-27 

data tormats 
binary format 4-19 
examples 4-17 
on I-specification 4-16 
packed decimal format 4-18 
zoned decimal format 4-16 

data management extended B-3 
data type 

ideographic 16-18 
data verification, numeric data 4-16 
date fields 

as GET fields 3-2 
as output fields 3-2 
list 3-2 
table of values 3-2 
uses 3-2 
WSU reserved fields 3-1 

DDM (Distributed Data Management) 1-7, 4-1, 4-2, B-3 
DEBUG 

on C-specification 7-24 
requirements 18-2 
uses 18-2 

debugging 
a WSU program 9-1 
display 18-3 
operations 18-3 

DEC information 9-10 
decimal alignment 7-11 
decimal positions 
delete indicator 

when used 17-3 
delete mode 2-4, 2-21 

cancelling delete request 2-21 
delete mode 10-4 
mode of operation 2-4 
transaction file chain 2-21 
using 2-21 
WSU's role 

determine most recently reviewed record 2-22 
search the S-specification 2-22 
send a message 2-22 
set on and off delete mode indicator 2-22 
show the most recently reviewed record 2-22 
update the trailers 2-22 

delete-capable file considerations B-3 
delete-mode indicator 

set off 3-16 
set on 3-16 
where coded 3-16 

diagnostic 
checklist 9-2 
data field names used 9-10 
displayed text for programmed 9-11 
extended diagnostics, cross-reference 9-8 
field name and label usages 9-9 
generation 9-2 
in running 9-2 
indicator name usage, alphabetic 9-8 
main storage requirements 9-12 
text 9-12 
tools 9-3 
user message member MICs used 9-9 

diagnostic information 
DIM information 9-10 
direct files 

master files 4-1 
transaction files 4-2 

disk space 
allocation 15-4 
saving 4-18 

disk storage requirements 9-12 
DISP information 9-10 
display characteristics 

each of the fields 6-1 
entire display 6-1 

display format information 
execution time input buffer 9-13 
execution time output buffer 9-13 
format load member name 9-13 
input library name 9-13 
main storage required 9-13 
name of source member 9-13 
on generated output 9-13 
output library name 9-13 
5- and D- specifications 9-13 

display formats 
load member 8-17 
where stored 13-1 

display processing 
allowed 16-5 
not allowed 16-5 
Reset Keyboard 16-5 

display selecting 
controlling 2-12 
from WSU display 6-3, 10-6 

display sequences 2-7 
Bypass Display command key 2-7 
consists of 6-5 
defining 2-8 

figure 2-8 
end of 6-5 
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frequency of use 6-7 
in review mode 2-12 
modifying 2-7 
nonsequenced 2-7 
primary 2-7 
secondary 2-7 
start of 6-5 

display sequences in review mode 2-12 
display station 

changing maximum number of 13-3 
current 2-23 
maximum number 8-18, 8-19 

display station fields 
*RLNO 3-3 
*SLNO 3-3 
mode-level fields 2-23 
session-level fields 2-23 
when used 17-4 

display station identifier, symbolic 3-6 
display station keyboard, illustration 10-3 
display type Z 8-19 ' 
displays 

attributes 6-4 
automatic advance 16-22 
bottom line use. 16-3 
Bypass Display command key 2-7 
coding 6-1 
guidelines 6-1 
how field will look 6-14 
input fields 6-9 
maximum number per program 6-9 
number of 2-7 
output fields 6-9 
output/input fields 6-9 
primary sequence 16-9 
returning to 10-8 
review mode displays 2-11 

combined enter/review displays 2-11 
separate review mode displays 2-11 

secondary sequence 16-9 
select alternate 10-12 
sequenced 2-7 

Distributed Data Management (DDM) 1-7, 4-1, 4-2. 8-3 
DIV 

explanation 7-11 
requirements 18-4 

duplicate format names 16-1 

E 

E-specification 
array name 14-1 
decimal positions 14-1 
length of entry 14-1 
location in program 14-1 
number of entries in the array 14-1 
sequence A/D 14-1 
uses 5-8 

edit code 
restrictions 16-17 

end-of-job indicator 
on C-specification 17-3 
set off 3-17 
set on 3-17 
when used 17-2 
where coded 3-17 

end-of-processing routine, common 7-9 
end-of-sequence-set indicator 

set off 3-18 
set on 3-18 
when used 17-2, 17-3 
where coded 3-18,17-3 

end-of-work-session indicator 
on C-specifications 17-3 
set off 3-19 
set on 3-19 
when used 17-2, 17-3 
where coded 3-19 
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ENDSR 

explanation 7 -33 
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requirements 18-4 

enter mode 2-4 
Bypass Display command key 2- 7 
display sequences 2-7 
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processing levels 2-5 
program cycle 2-4 
programming cycle 2-4 
return to 10-12 

Enter Mode Sequence, restrictions 16-9 
error codes 3-4 
error conditions 9-15 
errors 

finding and correcting 9-1 
program 9-1 

execution time input buffer 9-13 
execution time output buffer 9-13 
EXSR 

in subroutines 7-7 
requirements 18-5 
uses 7-33 

extend file considerations 8-3 
extended data management 8-3 
external indicators 

set off 3-27 
set on 3-27 
where coded 3-27 
01 -89 indicators 3-28 

F 

F- and I-specifications, sample coding 4-21 
F-specification. entries 

File name 12-2 
File Type 12-2 
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Length of Key Field 12-3 
Record Address Type 12-3 
Record Length 12-2 
required entries 4-11 

file name 4-11 
file type 4-11 
record length 4-11 

required for indexed master file 4-11 
key field length 4-11 
key field start location 4-11 
record address type 4-11 

Type of File Organization 12-3 
F-specifications 

coding example 4-21 
in file definition 8-4 

F/ICNT information 9-10 
factor 1 and factor 2 entries, chart of 
Factor 1 and Factor 2, comparing 18-2 
Factor 1, comparing to field or literal 7 -20 
field exit keys 

enter a negative value 10-10 
field lengths 

alphameric 12-8 
binary 12-8 
maximum 7-6 
packed numeric 12-8 
zoned decimal 12-8 

field lines 4-13 
field name and label usages 9-9 
field names 

defined more than once 9-11 
undefined 9-11 
unreferenced 9-11 

field+ key 16-18 
fields 

blinking 16-25 
describe 15-8 
display station 2-23 



how will look on display 6-14 
in main storage 3-1 
input 6-9, 6-11 
main storage 3-1 
mode level 3-1 
nondisplay 16-25 
numeric output 6-12 
output 6-9, 6-11 
output/input 6-9, 6-11 
packed on I-specifications 7-6 
protected 16-23 
saving 2-16 
session level 3-1 
skipping over 10-10 
unprotected 16-23 

file coding 4-25, 8-4 
file coding, included in 4-25 
file definition 

coding forms 4-10 
contents 4-1 0 
entering 8-2 
F-specification 4-11 
I-specification 4-12 
in a WSU program 1-8 
storing 8-4 

file disposition 8-22 
file processing procedures 4-5 
file type 

direct output 12-2 
input 12-2 

format 10 
restrictions 16-2 

Format 10, processing level indicators 
EJ 16-2 
EW 16-2 
IJ 16-2 
IW 16-2 

format load member 9-13 
function keys 10-5 

enabling 16-13 
page backward record 10-5 
page forward record 10-5 
to enable 16-6 

G 

generation message 9-12 
generation output 

created by 8-17 
example of 9-4 
explanation 8-17 

generation printout 
created by 8-17 
example of 9-4 
explanation 8-17 

generation process 8-16 
GET 

combining of 15-7 
read a master file record 7-25 
uses 18-6 

GETNH 
explanation 7-25 
requirements 18-7 
transaction file 18-7 

GETNR 
explanation 7-25 
requirements 18-8 

GETPH 
explanation 7-25 
requirements 18-9 

GETPR 
explanation 7-26 
requirements 18-11 

GOTO 
in subroutines 7 -7 
requirements 18-12 
skip instructions 7-19 

H 

header record identifying, use to 15-3 
heading information 9-4 
help displays 

explanation 8-5 
requirements 8-5 
usage 8-5 

history file logging 8-20 
horizontal position, restrictions 16-16 
how to code 3-3 

I-specification 
coding example 4-21 
in file definition 8-4 
location 12-4 
required entries 4-12 

I-specification entries 
AND/OR 4-12, 12-4 
C/Z/D 12-6 
Character 12-6 
decimal positions 4-13, 12-8 
field location 4-13, 12-7 
field name 4-13, 12-8 
file name 4-12, 12-4 
Not 12-5 
P/8/L/R 4-13, 12-7 
Position 12-5 
record identification codes 4-12, 12-5 
record identifying indicator 4-12, 12-5 

I-specification file name, entries 12-4 
ideographic 

characters 20-1 
concatenation 20-2 
data type 16-18 
restrictions 20-2 
space requirements 20-1 

IFILE (immediate access file) 19-1, 19-7 
immediate access file (I FI LE) 19-1, 19-7 
IMSG 

explanation 7 -26 
requirements 18-13 

indexed files 
master files 4-1 

indicator coding chart 3-30 
indicator name usage 9-9 
indicator operations 

SETOF (set off) 18-27 
SETON (set on) 18-28 

indicators 
AC 3-15 
AE 3-15 
assign 17-4 
CG 3-16 
command key 3-7 
DL 3-16 
EJ 3-17 
ES 3-18 
EW 3-19 
external 3-27 
first called 3-14 
IJ 3-14, 3-19 
IN 3-20 
initial settings 3-14 
IP 3-20 
IS 3-20 
IW 3-14,3-21 
JA-JN, JP-JY 3-21 
job 3-9 
KG-KL, KO-KY 3-22. 
mode 3-12 
operating mode 3-7 
PG 3-23 
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processing level 3-7 
RC 3-23 
RP 3-24 
RR 3-25 
RS 3-26 
RU 3-26 
RV 3-26 
SA-SN, SP-SY 3-27 
session 3-9 
setting on and off 3-7 
summary table 3-14 
use of 17-3 
U1-U8 3-14,3-27 
when used 17-3, 17-4 
where to code chart 3-30 
01-89 3-28 

indicators, programmable 
AC 3-8 
AE 3-8 
EJ 3-8 
ES 3-8 
EW 3-8 
IS 3-8 
JA-JN, JP-JY 3-8 
KG-KL, KQ-KY 3-8 
PG 3-8 
RC 3-8 
RP 3-8 
RS 3-8 
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U1-U8 3-8 
01-89 3-8 

indicators, session-level 
AE 3-10 
ES 3-10 
EW 3-10 
indicators 3-27 

set off 3-27 
set on 3-27 
where coded 3-27 

IW 3-10 
RC 3-10 
RS 3-10 
SA-SN, SP-SY 3-10 
U1-U8 3-10 

initial value 3-3 
initialize values 7-9 
initiate-transaction indicator 

on C-specification 17-3 
set off 3-20 
set on 3-20 
when used 17-4 
where coded 3-20 

input and output operations 
GET 18-6 
GETNH 18-7 
GETNR 18-8 
GETPH 18-10 
MSG 18-20 
PUT 18-24 
PUTN 18-24 
PUTS 18-25 
TIME 18-30 

input fields 
data fields 6-9 
mandatory fill 16-20 
maximum number 6-9 

input library name 9-13 
input-to-process indicator 

on C-specification 17-3, 17-6 
set off 3-20 
set on 3-20 
when used 17-3 
where coded 3-20 

inquiry display 10-14 
inquiry program 

with master files 1-4 
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Bypass Display command key 2-19 
display sequence 2-19 
insert mode 10-4 
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using 2-18 
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place the inserted record 2-20 
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read displayed record 2-20 
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send message to operator 2-20 
set on and off insert mode indicator 2-20 
updates trailers 2-20 
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insert-capable 2-18 
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on C-specification 17-3 
on S-specification 16-11 
set off . 3-20 
set on 3-20 
when used 17-3 
where coded 3-20 

inserting a group of records 2-19 
instruction 

skipping 18-12 
intensify data 16-24 
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internal switch 3-7 
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J -specification 
coding 4-26 
location 13-1 
number per program 4-25 
required entries 4-26 

J -specification, entries 
date/edit 13-4 
display format member name 4-26, 13-1 
library name 13-2 
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message load member name 13-2 
program name 4-26, 13-1 
region size 13-3 

JA-JN, JP-JY (Job) Indicators 
set off 3-21 
set on 3-21 
where coded 3-21 

JA-JN, JP-JY indicators 3-9 
job 

explanation 10-2 
how WSU works 2-1 

job coding 4-26 
job control record 

in transaction files 4-3 
job field, define 17-9 
job indicators 

EJ 3-9 
IJ 3-9 
JA-JN, JP-JY 3-9,3-21 

set off 3-21 
set on 3-21 
where coded 3-21 

list 3-9 
job-initiation-processing indicator 

on C-specification 17-3 
set off 3-19 
set on 3-19 
when used 17 -3 
where coded 3-19 

job-level fields 
job-level fields 2-23, 9-10 
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key mask 
chart 16-12 
10 16-12 
key mask 16-12 
list 16-12 
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LCL information 9-10 
library name 

in file definition 8-2 
in source program 8-5 
on WsU-generated procedure 8-18 

literals 
alphameric 17-6 

apostrophes 17-6 
requirements 17-6 

numeric 17-6 
apostrophes 17 -7 
maximum length 17 -7 
requirements 17-7 
rules 17-6 

use in operations 17-5 
LNG information 9-10 
load member 

containing display formats 8-18 
containing messages 8-18 
on J-specification 13-1 

local data area (LOA) 
a file name 15-5 
describe 1 5-8 
in file definition type 15-8 
use in WsU program 2-24 

logical delete considerations B-4 
LOKUP 

high or low 14-2 
in array operations 7 -13 
uses 18-14 

lowercase 
D-specifications 16-29 
priority 16-4, 16-29 
restrictions 16-4 
s-specifications 16-4 
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M -specification 
coding 4-29 
error indicator 15-7 
field level 15-9 
file definition location 15-6 
file definition type 15-8 
file name 15-5 
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library name 15-6 
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not-found indicators 15-7 
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source member name 15-6 
use of 4-29 
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file definition type 4-30 
file name 4-29 
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library name 4-29 
not-found indicator 4-30 
source member name 4-29 

main storage 
additional room B-1 
amount 13-3 
changing amount of 13-3 
DEBUG operation 18-2 

requirements 8-21,9-12 
maintenance programs 1-4 
mandatory entry, restrictions 16-20 
master fields, describe 15-8 
master file 

alternative index 4-1 
error codes 3-4 
file organization 12-3 
indexed 4-11, 12-3 
indexed on PUTN operation 18-24 
input file 12-2 
key field length 12-3 
key field starting location 12-3 
maximum entry 12-7 
maximum length 12-5 
maximum number 1 -7, 4-1 
name 8-18, 15-5 
non -contiguous keys 4-1, 4-11, 12-3 
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read record from 4-1 
record address type 12-3 
record length 12-2 
remote files 1-7,4-1, B-3 
sharing 4-2 
update file 12-2 
updating a shared 4-2 
updating during review mode 2-17 
use of 1-4 
uses. 4-1 
write records to 4-1 

master file records, updating 2-17 
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in source program 8-5 
member type 8-2 

in source program 8-5 
message 2-16 

senda 2-16 
where stored 13-2 

message displaying 16-3 
message identification code 16-31 
message load member 

J -specification 13-1, 13-2 
library name 8-18 
name and library 8-20 
where stored 13-2 

message overlaying 18-20 
message text 

continuation 17 -11 
IMsG operation 17-6,18-13 
MsG operation 17-6, 18-21 
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CG 3-12 
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IP 3-12 
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RU 3-12 
RV 3-12 
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mode-level fields 
display station fields 2-23 
on generation output 9-10 
on m-specification 15-9 
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changing 10-2 
delete 2-4 
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insert 2-4 
operating 10-2 
review 2-4 
when you start 10-2 

modes of operation 
changing 10-2 
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delete 2-4 
enter 2-4 
insert 2-4 
operating 10-2 
review 2-4 
when you start 10-2 

modulus 10 A-1 
calculations A-1 

modulus 10 self-check field 16-21 
modulus 11 A-2 

calculations A-2 
modulus 11 self-check field 16-21 
MOVE 

explanation 7 -30 
requirements 18-16 

move array elements 18-17 
move operations 

MOVE 18-16 
MOVEA 

explanation 7 -13 
requirements 18-17 

MOVEL 
explanation 7 -30 
requirements 18-18 
summary of rules 18-18 

M RT procedure 8-18 
MRT program 2-23 
MRTMAX 8-19 
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in C-specifications 7-27 
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in subroutines 7-7 
uses 18-20 

MULT 
explanation.. 7 -11 
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MVR 
exp:lanation 7-11 
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name field information 9-10 
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NEP 
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Network Resource Directory (NRD) B-3 
never-ending program 

on WSU generated procedure 8-21 
non-contiguous keys 4-1, 4-11. 12-3 
non-null characters 16-20 
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turned off 15-3 
turned on 15-3 
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processing 16-19 
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operating modes 10-2 
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chart of 17-8 
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conditioning of 2-17 
debugging 

list of 7-5 
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7-25 
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GET, requirements 18-6 
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GETNH, requirements 18-7 
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MOVE, requirements 18-16 
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8EGSR, requirements 18-1 
ENDSR, explanation 7-33 
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EXSR, requirements 18-5 
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GET 18-6 
GETNR 18-8 
GETPH 18-10 
GETPR 18-11,18-12 
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p 

packed decimal format 
data format 4-18 
on I-specification 12-7 

packed fields, length 4-19 
page backward 2-13 
page backward group 10-4, 15-3 
page forward 2-13 
page forward group 10-4, 15-3 
physically deleting records 8-3 
position of data within a line 16-16 
preprocessi ng 

explanation 7-9 
on C-specification 16-11 

preventing unpredictable results 6-4 
priority 

assigning 8-1 
of display frequency 16-10 
restrictions 16-10 

procedures 
WSUTXCR 19-7 
WSUTXEX 19-1 
WSUTXRV 19-12 

Processing (C) Specifications 
comments 7-6,17-14 
conditioning indicators 17-3 
Decimal Positions 7-5, 17 -10 
Factor 1 7-4,17-5 
Factor 2 7-4,17-5 
Half Adjust 7-5 
half-adjust 17-11 
length 17-9 
literals 17-6 
name 17-9 
operation 17-6 
Processing Function 7-3, 17-2 
RANGE operation 17-6 
Result Field 7-5, 17-9 
Result Field Length 7-5 
Resulting Indicators 7-6 

plus or high 17-12 
zero or equal 1 =2 17-12 

table or message text 17-6 
Processing Function Indicators 

AN or OR 7-3, 17-2 
EJ 7-3 
ES 7-3, 17-2 

EW 7-3, 17-2 
IJ 7-3, 17-2 
IW 7-3, 17-2 
SR 7-3,17-2 

processing level indicator 
list 17-2, 17-4 

processing levels 
figure 2-6 
in enter mode 2-5 

processing, interruption 18-25 
program 

testing 9-14 
WSU source 1-9 

program cycle 2-4 
program date 

date, format 13-4 
format' 13-4 

program mode indicator 
on c-specification 17-3 
set off 3-23 
set on 3-23 
when used 17-3 
where coded 3-23 

program name 13-1 
programmable indicators 

AC 3-8 
AE 3-8 
EJ 3-8 
ES 3-8 
EW 3-8 
IS 3-8 
JA-JN, JP-JY 3-8 
KG-KL, KQ-KY 3-8 
PG 3-8 
RC 3-8 
RP 3-8 
RS 3-8 
SA-SN, SP-SY 3-8 
U1-U8 3-8 
01-89 3-8 

programmed halts, displayed text for 9-11 
programs, example 

SE100W 
coding sheets 11-55 
explanation 11-54 
printout 11-60 

1 M11 OW 
coding sheets 11-5 
explanation 11 -1 
printout 11-17 

1 M300W 
coding sheets 11-33 
explanation 11-30 
printout 11 -42 

prompt 
coding 16-30 
prompt 6-10 
SEU 8-5 
uses of 6-10 

prompt display 
WSUTXCR 19-7 
WSUTXEX 19-2 
WSUTXRV 19-12 

protect field, restrictions 16-23 
PRTY 

explanation 7-33 
requirements 18-23 

PUT 
explanation 7-28 
requirements 18-24 

PUTN 
explanation 7-29 
requirements 18-24 

PUTS operation 
explanation 7-29 
in preprocessing 7-9 
in review mode 2-17 
in special processing 7-34 
operations 16-2 

Index X-17 



uses of 18-25 

R 

RANGE 
explanation 7-20 
requirements 18-27 

record 
recover inserted 19-7 
unchained B-4 

record chains 
creating from several records 4-6 
excluding or reordering 4-6 

record deletion 1 -6 
record deletion, prevention B-4 
record identification character 

copying records 19-1 
create WSU file from non-WSU 19-1 
digit 12-6 
digit portion 12-6 
maximum per line 4-14 
portion used 12-6 
remove blank records 19-1 
removing records 19-12 
special 12-5 
zoned portion 12-6 

record insertion 1 -6 
record insertion, how to 10-13 
record key 

alphameric 12-3 
length 12-3 
packed decimal 12-3 
starting location 12-3 

record lines 
I-specification 4-12 
include 4-12 
maximum number 4-12 

record review 1-6 
record review type 16-11 
record type 

indicators 12-5 
relationship 12-4 

record-not-found condition 
GETNH 18-7 
GETNR 18-8 
GETPH 18-9 
GETPR 18-11 

recovery-of-work session indicator 
set off 3-23 
set on 3-23 
when used 17-4 
where coded 3-23 

region size 
modify on J-specification 13-3 
on J-specification 13-3 
WSU-generated procedure 8-18 

relative record number 2-14 
adding or updating 10-7 
print 4-6 

remote files 1-7,4-1,4-2, B-3 
repeat display 16-10 
Repeat, restrictions 16-1 0 
repeated-display indicator 

set off 3-24 
set on 3-24 
when used 17-3 
where coded 3-24 

reports printed 1-6 
reserved fields 

list 3-1 
Reset Keyboard, restrictions 16-5 
restrictions 20-2 
result field 

decimal positions 17-10 
define 17-9 
half-adjust 17-11 
packed fields 17-9 

resulting indicators 
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additional uses 17 -14 
before an operation 17 -12 
I MSG operation 17 -14, 18-13 
LOKU P operation 18-14 
MSG operation 17-14 
PUT operation 17 -14 
PUTN operation 17-14 
SETOFoperation 17-14 
SETON operation 17 -14 
turning on 17-12 

resume enter mode 10-4 
resume review 2-15 
resume review mode 10-4 
resume-work-session indicator 

set off 3-26 
set on 3-26 
when used 17-4 
where coded 3-26 

return fields to program 16-4 
Return Input, restrictions 16-4 
reverse data image 16-27 
review mode 2-4 

Bypass' Display command key 2-12 
combined enter/review displays 2-11 
display sequences 2-12 
displays 2-11 
functions 2-13 

page backward 2-13 
page forward 2-13 

how to get 2-9 
how to select 10-12 
indicator 3-26 

set off 3-26 
set on 3-26 
where coded 3-26 

mode of operation 2-4 
relative record number 2-14 
resume review 2-15 
review only 2-10 
review with master file update 2-10 
review with update 2-10 
separate review mode displays 2-11 
variations 2-10 
when allowed 2-11 
WSU's role 2-16 

issue message 2-16 
place relative record number 2-16 
retrieve records 2-16 
savefields 2-16 
search S-specifications 2-16 
set mode-level fields 2-16 
set on RV and 99 2-16 
show requested record 2-16 

review mode displays 2-11 
Review Mode Record Identifying Indicators, restrictions 16-11 
review only mode 2-10 
review with master file update 2-10 
review with update 2-10 
review-capable 2-9 
review-mode indicator 

review mode indicators 16-11 
set off 3-26 
set on 3-26 
where coded 3-26 

review-record indicator 
on c-specification 17-3 
set off 3-25 
set on 3-25 
when used 17-3 
where coded 3-25 

right adjust field 16-21 
Roll Down key 

enabled 16-6 
Key Mask 16-13 

Roll Up key 
enabled 16-6 
Key Mask 16-13 

rover- update indicator 
set off 3-26 



set on 3-26 
where coded 3-26 

RPG F-(File Description), entries 
File name 12-2 
File Type 12-2 
Key Field Starting Location 12-3 
Length of Key Field 12-3 
Record Address Type 12-3 
Record Length 12-2 
Type of File Organization 12-3 

RV indicator 2-4 

s 
S-specification 

blink cursor 6-4, 16-8 
display format name 6-3, 16-1 
enable command keys 6-4, 16-7 
enable function keys 6-4, 16-6 
enter-mode sequence 

End 16-9 
enter-mode sequence 6-5 
Entry Required 16-10 
Repeat 16-10 
Start 16-9 

format I D 6-3, 16-2 
insert mode indicators 6-8 
key mask 6-4, 16-12 
lowercase 6-4, 16-4 
Null Fill 16-9 
Number of Lines to Clear 16-3 
preprocess 6-7, 16-11 
priOrity 6-7, 16-10 
Reset Keyboard 16-5 
return input 6-4, 16-4 
review mode indicators 6-8 
Review Mode Record Identifying Indicator 16-11 
Review Mode Record Identifying Indicators 16-11 
sound alarm 6-4, 16-5 
Start Line Number 16-3 

S-specifications 
location 16-1 
reqUired entries 16-1 

SCR information 9-10 
screen design aid 

use in WSU 6-1 
SDA 

use in WSU 6-1 
SDAD1 8-8 
SDAD2 8··8 
search word, LOKU P operation 18-14 
selection of desired display 16-2 
selection of displays by I D 16-2 
selections of WSU display 16-2 
self-check digit, formulas A-1 
self-check field 

calculating A-1 
how to code 16-21 
numeric A-1 
verification A-1 

sequence, arrays 14-2 
session field headings 9-10 
session indicators 

AE 3-10 
ES 3-10 
EW 3-10 
indicators 3-27 

set off 3-27 
set on 3-27 
where coded 3- 27 

IW 3-10 
RC 3-10 
RS 3-10 

SA-SN, SP-SY 3-10 
U1-U8 3-10 

session-level fields 
in file definition 15-6 
on m-specification 15-6, 15-9 
values of 2-23 
where defined 2-23 

session-level fields, initialization 4-29 
used in the program 9-10 

session-to-session indicators 3-27 
SETOF 7-25 
SETOF, uses 18-27 
SETON 7-25 
SETON, uses 18-28 
SEU 8-1 
SEU procedure prompt 8-2, 8-5 

illustration 8-2 
specification display types 8-3 

sign in numeric data 4-16 
sign, on numeric data 4-20 
simple data entry 1 -5 
SORTA 

explanation 7 -13 
requirements 18-28 

source entry utility, using 8-1 
source members, multiple 8-4 
source program 8-5 

entering 8-5 
restriction 8-8 

source program information 
error message numbers 9-6 
source statements and file 9-6 
statement numbers 9-6 

space 20-1 
special WSU fields 3-1 
specification display types 8-7 
specification order 8-6 
specifications, entering and updating 8-1 
specifications, order for WSU programs 1-2 
SR,whenused 17-2 
Start Line Number, equation 16-3 
Start, restrictions 16-9 
starting line number 3-3 
statement number 

in source program information 9-6 
STMT# information 9-10 
storage requirements 9-12 
SUB 

explanation 7 -11 
subroutine operations 

BEGSR 7-7 
BEGSR (begin subroutine) 18-1 
ENDSR 7-7 
ENDSR (end subroutine) 18-4 
EXSR (execute subroutine) 18-5 
GOTO 7-7 
PRTY (priority) 18-23 
TAG 7-7,18-29 

subroutines 
beginning 18-1 
branching point 18-4 
ending 18-4 
EXSR 7-7 
MSG operation 7-7 
requ irements 7 -7 
subroutines 7-7 
using PRTY 7-7 
where coded 7-33 

SUBR22 19-1 
symbolic display station identifier 3-6 
system date 7-29 
system time 7-29 
system time-of-day 18-30 
System/36 Display Format Specifications coding sheet 16-1 
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T 

T -specification 
coding 4-27 
error indicator 15-4 
file definition location 15-1 
file name 15-1 
header record identifying indicator, use 15-1 
library name 15-1 
location 15-1 
not-found indicator 15-1 
number of records 15-1 
number per program 4-25 
number per WSU program 4-27 
required entries 4-27 
source member name 15-1 
use of 4-27 

T -specification entries 
error indicator 4-28 
file name 4-27 
header record identifying indicator 4-27 
library name 4-27 
not-found indicator 4-27 
number of records 4-28 
source member name 4-27 

table or message text, I MSG operation 18-13 
TAG 

explanation 7-19 
requirements 18-29 

template, work station 10-3 
test data 9-14 
testing, how to shorten 9-16 
TIME 

explanation 7-29 
requirements 18-30 

total fields 
accumulating totals 8-2 
restoring 8-2 
saving 8-2 

totals, back out 7-9 
trailers 

chart 4-9 
data record 4-9 
job control record 4-9 
symbolic identifier 4-8 
transaction files 4-8 
work session control record 4-9 

transaction file 
*RLNO 4-3 
concatenation 4-6 
control information 1-7 
creation 19-7 
creation from non-WSU file 4-6 
data from 1 -7 
deleting records in 10-14 
description 4-3 
detail records 1-7 
error codes 3-4 
explanation 4-2 
header records 1-7 
inserting records into 10-13 
job control record 4-3 
logical organization 4-8 

figure 4-8 
maximum entry 12-7 
maximum length 12-5 
maximum number 1-7 
modes 2-4 
MOVEA 18-17 
name 8-18 
non-WSU program 4-8 
not-found indicators 18-8 
number of records 8-18 
number per WSU program 4-27 
output/input errors 

GETPH 18-10 
GETPR 18-11,18-12 

prepare for use by non-WSU program 4-5 
reading records 4-3 
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record length 12-2 
record-not-found condition 

GETNH 18-7 
GETNR 18-8 
GETPH 18-9, 18-10 
GETPR 18-11 

recovering 4-4 
recovery 4-7 
remote files 1-7, 4-2, 8-3 
remove blank records 4-6 
remove or reclaim partially inserted records 4-7 
remove partially inserted records 4-7 
removing trailers 4-4 
review a record 4-6 
review records in 10-12 
unique 4-2 
use of 1-4 
work session identifier 4-8 
writing records 4-3 

two's complement 4-20 

u 
underline data 16-27 
universal work session selection 8-18 

UNIV-ALL 8-22 
UNIV-id 8-22 

unpredictable results, preventing 6-4 
updating master file records 2-17 
user command keys 10-5 
user message member MICs 9-9 
user-defined help displays 8-5 
using ideographic characters 20-1 
using this manual 1 -1 

as a guide 1-1 
as a reference 1 -3 
examples 1-3 

v 
variable data field 6-9 
variable line numbers 16-16 
variable starting line number 16-3 

w 
work 

definition 2-1 
ending 10-6 
ending a 10-14 
explanation 10-2 
identifier 4-8 
initiation 17-3 
on c-specification 17-4 
restarting 10-6 
when used 17-4 

work session 
definition 2-1 
ending 10-6 
endinga 10-14 
explanation 10-2 
identifier 4-8 
initiation 17-3 
on c-specification 17-4 
restarting 10-6 
when used 17-4 

work session chains, extraction of 
work-session-initiation indicator 

set off 3-21 
set on 3-21 
where coded 3-21 

WSU 
create procedure 
extract procedure 
recover procedure 

19-7 
19-1 
19-12 

19-1 



WSU aid display 10-8 
WSU aid display, how to get 10-8 
WSU arrays, on d-specification 16-15 
WSU command keys 

accept sequence error 10-4 
bypass display 10-4 
cmd 1 WSU display 10-4 
cmd 13 accept sequence error 10-4 
cmd 14 delete mode 10-4 
cmd 15 resume mode 10-4 
cmd 2 bypass display 10-4 
cmd 5 page backward group 10-4 
cmd 6 page forward group 10-4 
delete mode 10-4 
insert mode 10-4 
Key Mask 16-13 
page backward group 10-4 
page forward group 10-4 
resume enter mode 10-4 
WSU display 10-4 

WSU display 
cmd key 1 1 0-4 

WSU display, contents 
add/update relative record 10-7 
chain-end indicator field 10-7 
display station identifier 10-6 
end work session 10-6 
format/level id field 10-7 
mode/processing level field 10-7 
review record number 10-6 
session id field 10-7 
session selection identifier 10-6 

WS U field, starting location 16-16 
WSU files 4-1 
WSU J-specification 

coding 4-26 
location 13-1 
number per program 4-25 
required entries 4-26 

WSU job 
explanation 10-2 
how WSU works 2-1 

WSU job, array, and file specifications 4-25 
WSU M-specification 

coding 4-29 
error indicator 15-7 
field level 15-9 
file definition location 15-6 
file definition type 15-8 
file name 15-5 
get field names 15-7 
library name 15-6 
location 15-5 
not-found indicators 15-7 
number per program 4-25 
source member name 15-6 
use of 4-29 

WSU options 9-5 
WSU procedure command 1-9 

generating your program 8-9 
order 8-15 
parameters 8-1 5 

WSU procedure display, default values 8-10 
WSU procedure prompt, defaults 9-5 
WSU program 

comments on 17 -14 
how to generate 8-9 
how to run 10-1 
name 8-18 
order of specifications 1-2 
place on JOBQ 8-14 
starting 10-9 
steps for writing 1-2 

code 1-2 
enter 1-2 
generate 1-2 
run 1-3 
test and debug 1-3 

what WSU produces 1-10 

what you should know 10-1 
WSU prompt 8-9 

modify on WSU-generated procedure 8-21 
WSU prompt information 

Cmd 4-put on JOBQ 8-14 
cross-reference level 8-13 
generation option 

NOPGM 8-12 
NOPROC 8-12 
PGM 8-12 
PROC 8-12 

name of library 8-10 
name of source program 8-10 
save display format source 8-14 
size of work file in blocks 8-12 
source print option 

LIST 8-11 
NOLIST 8-11 
NOLISTS 8-11 
NOLlSTW 8-11 

stop option 
HALT 8-11 
NOHALT 8-11 
NOSTOP 8-11 
REPLACE 8-11 

WSU prompt, defaults 8-10 
WS U T -specification 

coding 4-27 
error indicator 15-4 
file definition location 15-1 
file name 15-1 
header record identifying indicator, use 15-1 
library name 15-1 
location 1 5-1 
not-found indicator 15-1 
number of records 15-1 
number per program 4-25 
number per WSU program 4-27 
required entries 4-27 
source member name 15-1 
use of 4-27 

WSU-C 8-8 
WSU-O 8-8 
WSU-E 8-7 
WSU-generated procedure 

information contained on 
debugging option 8-22 
display formats load member library name 8-18 
load member containing display formats 8-18 
load member name 8-18 
master file name 8-18 
maximum number of display stations 8-18 
message member library name 8-18 
number of records 8-18 
region size 8-18 
transaction file name 8-18 
universal work session selection 8-22 
WSU program library name 8-18 
WSU program name 8-18 

modifying 8-19 
WSU-J 8-7 
WSU-M 8-7 
WSU-T 8-7 
WSU's role in review mode 2-16 
WSUTXCR 

command 19-7, 19-10, 19-11 
parameters 19-7 

create option 19-8 
diskette location 19-9 
length of record 19-8 
name of input file 19-8 
name of library 19-9 
name of output file 19-8 
name of program' 19-9 
session identifier 19-8 
size of file in records 19-8 
type of file 19-8 

procedure 19-7 
prompt display 19-7 
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WSUTXEX 
command 19-5 
examples 19-6 
functions 19-1 
parameters 

copy option 19-2 
length of records 19-4 
location of diskette 19-4 
name of input file 19-2 
number of records for output 19-4 
output option 19-3 
retention days or ADD 19-4 
session identifier 19-3 
type of file 19-2 
volume 10 of diskette 19-4 

procedure 19-1 
prompt display 19-2 

WSUTXRV 
functions 19-12 
parameters 19-13 

command 19-14 
name of library 19-13 
name of program 19-13 
name of transaction file 19-13 
record processing option 19-13, 19-14 

procedures 19-12 
prompt display 19-12 
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x 
XFOOT 

explanation 7-13 
requirements 18-30 

z 
Z-ADD 

explanation 7 -11 
Z-SUB 

explanation 7-11 
MVR (move remainder) 18-22 
requirements 18-30 

zoned decimal format 
data format explanation 4-16 
P/B/L/R on I-specification 12-7 

Numerics 

01 -89 indicators 
set off 3-28 
set on 3-28 
where coded 3-28 

5292 color display station 
blink field 16-25 
chart 16-26 
column separators 16-28 
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