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PREFACE

THE PRODUCT

This manual describes version 03 of the ND Screen Handling System (NSHS).
This is registered in the ND Software Library as part of ND-numbers
10013F,G/10053F. NSHS is delivered on two diskettes containing following files

Diskette 1: |
(ND—10013I-PART1:FLOPPY‘USEB)SCREEN—DEF-2¥55!:BPUN:1 ]

(ND-100131-PART1:FLOPPY-USER)SCREEN-LIB-2154K:BRF:1 K
(ND-100131-PART1:FLOPPY-USER)SCREEN-RTL-2156K:BRF:1 K

Diskette 2: |
(ND-10013I-PART2:FLOPPY-USER)SCREEN-COP-2446A:8PUN :1
(ND-100131-PART2:FLOPPY-USER)SCREEN-UCO-24478:SYMB:1 B
(ND-100131-PART2:FLOPPY-USER)SCREEN-DEM-2181C:SYMB 1

Diskette 3:
(ND-100131-PART1:FLOPPY-USER)SCREEN-1BANK-A:BRF
(ND-10013I-PART1:FLOPPY-USER)SCREEN-2BANK-A:BRF
(ND-10013I-PART1:FLOPPY-USER)SCREEN-1REEN-A:BRF

Diskette 1 contains the main functions, diskett 2 is used for additional service
programs.
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THE READER

This manual should be of interest to anybody supervising data processing under
NSHS and particularly programmers writing application programs using NSHS.
The first chapter, Introduction to NSHS, provides introductory information for
anybody wanting a brief description of the system and how it works.

Prerequisite knowledge: Ample experience of Fortran or Cobol is required as
application programs are written in one of these languages. Some knowledge of
data representation is also required. Cobol programmers must know some
Fortran as the subroutine for user control, UCONT, can only be written in Fortran.

Examples of application programs and UCONT are given in the User Guide
Section.

The manuéls

NORD-10/100 FORTRAN System Reference Manual ND-60.074
NORD COBOL Reference Manual ND-60.144

deal with programming Fortran or Cobol on ND computers: they outdate previous
manuals on this subject.

THE MANUAL

This manual has been thoroughly revised to coincide with the release of the new
NSHS in 1982. The contents have been rearranged and new chapters added. The
first chapter is an introduction which in being simply should be comprehensible
to all potential users. Then follow three main chapters, Defining the Pictures,
Application Programming and a User Guide. The User Guide is a new section
containing examples, practical hints for programmers and outlines of special
procedures.

The first part of NSHS (creating pictures) is also used by the Data Entry System,
ND-60.101.
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1-1

1 INTRODUCTION TO NSHS—THE CONCEPT OF THE
SYSTEM

NSHS consists of two rnain parts, the PICTURES and the PROGRAMS.. It is used
to enter data via a terminal to record files or a database, or to display data
records from files or a database on the terminal screen.

THE PICTURE

This is the basic element and should be created first. It consists of leading text
which is always the same for the same picture, followed by datafieids.

,,,,, ; " The user can design a picture to fit his particular requirements. Eg. it may be
practical to have a picture resembling the source document. Data entered at the
terminal will automaticaily appear on the screen in the right position, easily
identified by the operator. )

e —

PER-CX : for person register
BDATE :03.08.14
BNO 116340

PERSON NAME: FRILSETH EDVIN

PERSON AD DR et
SEX :

HOUR'SPAY & v

DEPARTMENT & i,

RESERVED D e

** X picture with User controi on fields 3, 5and 6 ***

N\ /

Figure 1.1 shows a picture for registration of person records, where the first
three fields have been filled in and the others left empty. The datafields are
indicated by dots. In this case there is only one datafield on each line, but the
-number of datafields on a line is not restricted to one.
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Automatic data commt condmm can be defined when a picture is created. If
unacceptable data are entered, they are rejected, the terminal gives an audible
signal and an error message on the iaat hnc of tha screen. The operator can then
continue with correct data.

A number of standard control conditions can be specified for each datafield on
the screen. Howaever the user may want a more sophisticated data check, for
instance on relations between different datafields. This is called user control and
requires the writing of a special program. Usaer control is called from the picture
when a datafield with control number = 3 is encountered. It is possible to have
one picture without control and ancther with, or even to have several pictures
apparently the same but with different control on the datafields.

THE PROGRAMS

The whole process is directed by the application programs. The program calls
the right picture to the screen and transfers data to a record file or database. It
shouid perform the main processing tasks but ieave data checking to the system
or user control. In this way all processing can be carried out by one application
program and one user control program.

Several standard calls can be used in the programs. One call, GTPIC, is of
special importance and always appears early in the program. It gives the picture
filename and picture name, and then the system has all the necessary
information concerning the picture and datafields. In a series of calls, parameters
generated from one cail are by default used as input parameters to another call.
This technique is demonstrated in the User Guide section, which gives practical
examples demonstrating the procedure from start to finish ie. running the
program. There are aiso exampies of bit/byte manipuiation, details of those fieid
definitions which have proved difficult in the past and details of points where the
procedures for Cobol and Fortran programs are different.

One of the more sophisticated features of NSHS is that at runtime pictures can
be used as PRIVATE or PUBLIC. In most cases private use is satisfactory, but if .
many users are accessing the same picture at the same time, the system works
more efficiently with public pictures, because of the reentrant features of the
SINTRAN operating system.

We hope this introduction has explained the basic idea of what NSHS is and
how it can be used, and that it will help you as you read on. We wish you
success in your further studies!
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1.1

1.2

1-3

GENERAL TERMS

Every software system has its own vocabulary of frequently used words and
phrases. The most important in the NSHS are as foliows:

Leading text

This provides information or explanation of a picture. it is defined when a picture
is created, is a permanent part of the picture and cannot be modified by an
application program at runtime.

Field

A position in a picture reserved for data input/output, defined when a picture is
created. Fields can be used to display output from a user’s program, or to
display characters read in from the keyboard, or both.

Field Characteristics

These are defined in Screen-Def and include how a field is handled, its maximum
length in characters, its format, its edit and control parameters.

Picture

The combination of Ieading texts and fields, defined in Screen-Def. A picture has
an 8 character {max.) name which must be unique within one picture file or
within any set of pictures used simuitaneously in one application. A picture
cannot contain more than 255 fields.

PICTURE FILES

Once a picture is defined it is called the source picture .and is stored in a
contiguous SINTRAN file with the default filetype designation :PICT. Up to 48
pictures identified by their individual picture names can be stored on this file.
Before a picture is used by an application program, it must be compiled into a
runtime format. A compiled picture, called the object picture, is stored on
another contiguous SINTRAN file with default filetype designation (:OBJ). This
file may also contain up to 49 pictures. The NORD File System manual contains a
more detailed discussion of file handling.
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2.1

THE SCREEN DEFINITION SYSTEM (Screen-Def)

GENERAL
The interactive utility program for creating and manipulating pictures is activated
by the SINTRAN command

@SCREEN-DEFINITION

This is the name the program was given when it was loaded and can be
abbreviated if this does not produce an ambiguous name.

A heading page appears and you are asked

Terminal type?*

The different possibilities are dispiayed on the screen and you answer with the
integer number corresponding to your terminai. READY appears on completion of
all operator commands. Typing a space or carriage return sets the program in
command-receiving mode. A command can be entered when

SPM*

{Screen Picture Maintenance) appears on the screen.

Available commands are listed beiow and described on the following pages. All
commands can be abbreviated.

‘If the terminal type is known to SINTRAN, this information will be used by
NSHS and the start procedure will be omitted.
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AVAILABLE COMMANDS

Picture commands

Generai commands

Data Entry commands

DEFINE-PICTURE-SIZE
CREATE-PICTURE
COMPILE-FILE

DESCRIBE-PICTURE
DESCRIBE-FILE
DUMP-PICTURE-FILE

 MODIFY-PICTURE

DELETE-PICTURE
SCRATCH-PICTURE-FILE

RESCUE-PICTURE

CLCSE-FILES

HELP
SET-TERMINAL-TYPE
SET-DISPLAY-MODE
EXIT

SET-MUST-READ
RESET-MUST-READ

- SET-VERIFY

RESET-VERIFY
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2.2

2.2.1

PICTURE COMMANDS

if no files have been opened before a picture is entered, the system will ask for
source and object files. Both file name and type must be given. If the files which
have been opened are not source/object files, you will be asked if you wish to
continue. If you give Y and carriage return, these files will then be defined as

source/object files.Typing any other character will result in a return to command
input mode.

NQTE: Both the source and object picture files must be contiguous. Otherwise
an error message appears on the terminal and control is returned to command
input mode (see 1.2).

DEFINE-PICTURE-SIZE

This command specifies the number of lines (between 1 and 31) on the display
and the number of characters (between 1 and 127) per line.

A picture can have a maximum of 31 lines each containing 127 characters. But
most dispiay terminals have only 24 lines with 80 characters. {(The Tandberg TDV
2100 has 25 lines with a maximum line length of 80 characters.) Pictures with
more than 24 lines can be written to display terminals but the additional lines will
not be shown immediately. (NSHS never uses column 80 of a VDU and the last

line on a VDU is used for system purposes, so default picture size is 23 lines of
78 characters.)

if the number of lines in the picture exceeds the line-capacity of the terminal, the
picture is automatically divided into two pages. The second page is automatically
displayed when the cursor is moved beyond the first page. If it is moved back
the pages are switched back again.

If the line contains more than 79 characters, the line is split into two lines.
Pictures defined with more than 79 characters per line can oniy be used in the
WRITE-PICTURE-TO-FILE (WPRTF) command.

{
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2.2.2

2.2.3

224

2.2.5

2—4

CREATE-PICTURE

This command clears and formats the display and sets the cursor in the home
position (top left). A picture can then be defined by entering leading texts,
headings and field descriptions. Leading texts, preceded by display mode
characters, or positioning spaces are entered directly. Fields are defined by
pressing control/E. Editing facilities are described later in the manual.

When a picture is completed, type control/W and it wiil be stored and compiled.
If you do not want to keep the picture, type control/F.

COMPILE-FILE

This command compiles pictures in the source file and writes them to the object
file. Old object pictures are repiaced or new pictures added. This command is
not normaily necessary as pictures are compiled automatically on termination of
CREATE-PICTURE and MODIFY-PICTURE commands. It is useful if the object
picture file is destroyed by accident. A single modified picture must be compiled
using MODIFY-PICTURE, immediately followed by control/W.

DESCRIBE-PICTURE

This command generates a description of a picture containing the picture layout,
object picture size, number and description of defined fields. This is written to a
user selected file.

DESCRIBE-FILE

This command is equivalent to DESCRIBE-PICTURE, except that ail the pictures
in the source file are described.
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2.2.6

2.2.7

2.2.8

2-5

DUMP-PICTURE-FILE

This command writes to a specified list file the number of blocks on a picture
file, a table showing which blocks are occupied and the names of the pictures
actually stored on the file.

Then the following text is displayed
NR OF BLOCKS ON FILE: 40 [F NOT OK GIVE NEW NR, ELSE0: 20

NEW NR refers to the number of blocks to be listed, starting from 0. In this case
the first 24 blocks will be listed because 2010 is converted to 24s.

Complete information for source and object file is given separately.

MODIFY-PICTURE

After this command you are asked for the name of the picture to be modified. f
found, this picture will be displayed on the screen and the cursor returned to the
home position. The picture can be modified using the same editing and control
facilities as in CREATE-PICTURE.

DELETE-PICTURE

This command can be used to display the names of pictures on the picture files
and tc delete these pictures.

Names of pictures on the source picture file are dispiaved first with the question
which picture is to be deieted. Give the name of the picture to be deleted or CR
if no deletion is required.

Names of pictures on the object picture file are then displayed with the question
which picture is to be deleted. Give the name of the picture, or CR to return to
SPM*.

It is possible to use pictures which only- exist on the object file, but some
commands, eg.SPM°DESCR-PIC, SPM*MODIFY-PIC, cannot be used. Pictures
missing from the object file can be easily reestablished by the command
SPM*MODIFY-PIC (single picture) or SPM*COMPILE-FILE {whole file}.
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2.2.9

2.2.10

2.2.11

SCRATCH-PICTURE-FILE

This command destroys source and object picture files. Source file, object file, or
both, can be scratched. The system asks for confirmation of the initial decision.

RESCUE-PICTURE

When a source picture has been created or modified and control/W pressed, if
the source file is fuil the picture data remains in core. This command writes the
picture back to the original source file, or if desired to another source file.

The procedure is as follows:

Give the command

SPM*CLOSE-FILES.

Try to expand the files with the SINTRAN command:
SPM*@EXP-FILE _ _ _ _
If this does not succeed, new files must be created:
SPM*@CREATE-FILE NAME:PICT N
@PM* @ CREATE-FILE NAME:OBJ,N
where the number of SINTRAN pages is subtituded for N.

Now give the command:

SPM*RESCUE-PICTURE

CLOSE-FILES

This command cioses the source and object files.
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2.3

2.3.1

2.3.2

2.3.3

2.3.4

GENERAL COMMANDS

HELP

A list of all available commands is written on the terminal.

SET-TERMINAL-TYPE

Available terminal types are listed on the screen and vou answer with the integer
number corresponding to your terminal. This command is automatically issued at
the beginning of the Screen Definition System, but if the terminal type is known
to SINTRAN it will be used by NSHS and this procedure omitted.

SET-DISPLAY-MODE

Most terminails require a position on the VDU for representing the control-code
for blink/inverse video/underiine and so forth. Therefore, default display mode is
set to 1 which indicates that before and after each field a position is reserved for
display control-code. The controi code for Normal is automatically defined after
each field. When defining a leading text in a speciai display mode, a position on
the VDU is reserved.

Another possibility is:

0 . Particularly used for terminals whnere the dispiay-code does not require a
VDU position. {(No position is reserved for the display on the VDU).

2 : Leading text can be defined with special display, and a position wiil be
reserved for the display-code. For fieids. no position for SET-DISPLAY is
reserved, and fields can only be used with normai display. in this mode
fields can be ‘packed’ (no spaces between fieids).

EXIT

This command stops the picture definition module and returns control to the
operating system.
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2.4

2.4

242

243

2.4.4

2-8

DATA ENTRY COMMANDS

The following commands are used in connection with the Data Entry system.
They are used to set/reset the MUST-READ or VERIFY features on specified
fields. When a picture is modified the commands must be repeated for each

- field.

These commands have no effect on pictures directed by application programs.

SET-MUST-READ

It is possible to have MUST-READ on individual fields. If this command is given
you must indicate whether a field is to be a mandatory read.

RESET-MUST-READ

This command reverses the action taken in SET-MUST-READ.

SET-VERIFY

It is possible to have individual verification of fields. If this command is given you
must indicate for each field whether it is to be verified.

RESET-VERIFY

This command reverses the action taken in SET-VERIFY.
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2.5

2.5.1

PICTURE CREATION AND MODIFICATION

Editing Facilities

The editing facilities used in picture creation and modification operate on one
line at a time, allowing characters to be copied from the line above, from the old
line or input through the keyboard. The following control characters are used:

Control/A: («) remove previous character or field
Control/C: {~} copy one character from old line
Controi/D: (1) copy remainder of old line from current position up to

and including the iast character
Control/P: copy one character from previous line

Control/Q: delete characters on this line and return cursor to position
one on the same line

Control/R: (n copy previous line up to and including last character

Line editing is normally terminated by carriage return (CR). When in a line, « is
equivalent to Controi/A, - 0 Control/C. Beyond position one, t is equivalent to
Control/R and |, to Controi/D. but the arrows also terminate the line. '

If Control/A,C.P,- or - are typed when a line is being edited, a field is handied as
one character. £g. Control/A immediately after a 10 character field replaces the
10 characters by spaces and moves the cursor back 10 places. When a line has
been edited CR shouid be used to move the cursor %o the first position of the
next line. The cursor can then be moved by t, } or . CR always deletes all
characters on the line to the right of and inciuding the cursor position.

Control/J: insert one line above the current line: this and all lines
below are pushed down one line and the last line is lost.

Control/G: remove the current line; all lines below are raised by one
line and the last line becomes an empty line.
These functions only work when the cursor is at the beginning of a line. They are

IRREVERSIBLE.

The previous field, or any field already defined on the line to the left of the
cursor can be repeated on the same line by typing <. (See Fig. 2.1}
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Figur 2.1: Editing Characters
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Creating Pictures

When the initial procedure described in Section 2.1 is completed, the command
sign SPM* appears at the top left of the screen.

To create a new picture use
SPM®DEF-PIC-SIZ to limit picture size to part of the screen: if this is not
used the whole screen is defined by default.

or directly
SPM*CRE-PIC
if the whoie screen can be used.

After the command press CR and further questions are asked or advice given.
The screen is cleared and the cursor piaced in the home position.

The picture can now be edited by moving the cursor {(by pressing the arrow keys)
to the position where the leading text, which may be the heading, is required.
Text printed on the keyboard and displayed is automaticaily taken as leading text.
Controi/U underlines the text. {Control/N terminates underlining.) Any editing
character takes up one position, so it is recommended to start text or datafields
in position two so that columns can be lined up.

The first datafield after the leading text is defined by positioning the cursor
where the field should start and pressing Control/E. The cursor is moved to the
last screen line and questions asked about storage, edit, fill and sign suppress
codes, thus defining the field. (See Section 2.6.4.) When the last question is
answered the cursor moves back onto the screen and new leading texts or fields
can be defined.

Details of editing are given beiow and you are aiso refered to the User Guide
section.

Definition of Display Modes

If the VDU terminai permits, leading texts can be dispiayed with blink, low
intensity etc. The definition of Display Mode is independent of terminal type and
is achieved by typing one of the following controi characters:

Control/B Blink

Control/L Low intensity
Control/N Normal
Control/O Invisibie
Control/U Underline
Control/V Inverse video

A display mode is terminated by giving Normal, giving a different dispiay mode
character, by terminating the line or by defining a field.

ND-60.088.03



254

2.5.41

Definition of Fields

When a source picture is being created or modified, typing control/E indicates
that a field is to be defined. The system then asks:

Question Possible Answer
Storage code 1-5

Edit code 0-9, A-S

Fill code 0-1

Sign suppress code 0-1

Number of significant characters in the field actual number of characters

If the answers are acceptable the edited fieid is filled with 9, A or X depending
on the ediy code. The system then asks

Field control functions 0-10

These codes and control functions are explained in the following sections.

@t

Storage Code

Storage code defines the internal representation of characters read in.
Storage code:

Single integer (maximum 5 digits-32768 < value < 32767).

Double integer {maximum 10 digits-2 147 483 848 <vaiue<2 147 483 847).
Byte (maximum 79 characters).

FORTRAN IV. Each 16 bit word contains a 4 digit integer corresponding to
4 decimat digits. Maximum 77 digits.

5. Binary coded decimal. Each 16 bit word represents 4 decimal digits, each
digit a binary value. Maximum 79 digits.

LN -

.Hints:

For fields to be used by the Data Entry Compiler use 3.

Numeric fields to be used by Cobol application programs use 1, 2 and 3 oniy.
All fields to be used by Data Entry 2 should be 3.

te that there is no ‘real’ (‘floating’) option.

The User Guide section contains a further expianation of storage codes.
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Edit Codes

Edit codes define how fields are presented on the video screen. The formats can
be changed within certain limits to suit the needs of the user. {See Appendix A.)

Numeric fields 1

EDIT CODE 0-9.

For numeric fields with a decimal point. The number given indicates the number
of digits to the right of the decimal point. The integer part of the numeric is
separated by dots into groups of three digits eg. 2.345.678,1234

Permitted input characters:

digits 0-9
comma (,)
full stop {.)
minus (-)

The minus sign can be typed before or after the number. Fuil stop and comma
can be used for decimal point, but the decimal point displayed on the screen is
(.). The grouping separator is (.). This can be changed by patching. (See
Appendix A.)

Numeric fields 2
The codes and their effects are as follows:

A digits right justified, no editing characters

B edited as Norwegian bank account number
{eg. 8360.21.06325)

C edited with dots between each two digits, used for ciock and

date (eg. 10.02.81)

digits left justified, no editing characters

n

Permitted input characters:
0-9 and minus {—)
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String fields

String fields must have storage code 3 (byte). The codes and their effects are as
follows:
K numeric string; left justified
alphabetic string; left justified
M alphnumeric string; left justified

-

N numeric string; with edit characters
aiphabetic string; with edit characters
alphanumeric string; with edit characters

T O

Q numeric string; right justified
alphabetic string; right justified
S alphanumeric string; right justified

o)

When fields are defined the field positions are filled by:
9 for numeric fields or strings
A for aiphabetic strings
X for alphanumeric strings

and with editing characters and positioning appropriate to the given code.

Fill Code

Fill code defines how unused character positions are filled on the VDU.

Fill code:
0 spaces
1 zeros

This code affects the screen and also the record layout for left justified fields.
{See Appendix A.} Cobol records require leading positions to be filled with 0: this
is achieved automatically by the Cobol setting in ITERM 3. {See Section 3.3.3.)
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2544 Sign Suppress Code

If values contained by a digit field are always positive, the sign position to the
right of the field can be discarded.

Sign suppress code:

0 field has sign position
1 field has no sign position

2545 Number of Significant Characters

This is the maximum number of digits that can be typed into a field:; editing
characters must be taken into account.

255 Field Control Functions

The controi functions must be defined when the picture is created. They apply to
the check-record function and to the reading of fields. If more than one control
function is required for a field. combined control (10) must be given initially.

Control code:

no controi

default value

legal values

ilegal values

legal range

illegai range

add field/accumuiation field

equivalent fieid

system defined control algorithm

user defined control algorithm
0 combined control

= (0D W0~ G AW - O
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Default Value

Control code ==

This is defined when a picture is created. If the operator gives a terminating
character (eg. CR) without any other character, the field is given the defauit
value.

Legal Values

Control code =

The number of legal values and the. values themseives are defined when a
picture is created. The values read into the field are checked against those in the
legal values table. If no match is found, 2 message is given and the cursor
repositioned at the start of the field.

lllegal Values

Control code ==

The number of illegai values and the values themselves are defined when a
picture is created. Values are only accepted if they differ from those in the iltegal
values table.

Legal Range

Control code ==

The legal range is defined when a picture is created. Vaiues are oniy accepted if
they are within or equal to the given limits.
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lllegal Range

Control code = 5

The illegal range is defined when a picture is created. Values are only accepted if
they are outside the given range.

Add Field

Controfl code = §

The value read into this field is added to another field, the accumulation field. An
add-field may also be an accumulation fieid, but in this case values cannot be
read into the field. {See the following section.)

Accumulation Field

Controf code = 6

Values read into other specified fields are accumuiated in this field; values
cannot be read in directly. The start value of an accumulation field is zero, or the
value represented by its carresponding data element when the read-fields call is
entered (if the field read bit is set).

Accumulation fields cannot be read by a RFLDS [read-fields) call, but they can
be written into by a WFLDS {write fields) cail. They accept vaiues from other
accumulation fieids. The values of ordinary add fields are added to the
accumuiation field as they are entered and the new value of the accumulation
field is displayed. The vaiue of one accumulation fieid is not added to another
accumulation field until the RFLDS call is terminated.

Any combination of field types is allowed provided there are sufficient significant
digits in the accumulation fieid. I the number of digits entered or accumulated is
too great (overflow) the field is filled with asterisks (*).
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Defining Add and Accumulation Fields

The last guestion when defining fields concerns control. Add and accumulation
fields are defined by control code = 6. The procedure is carried out in two steps:

1. 'Field number of accumulating field Give the number of the field where
or 0 if none:’ this field is accumulated. The first
data field has the number 1 etc. If
the current field is a receiving field

only, answer 0.

2. 'Number of fieids to be accumulated Give the number of previously
or 0 if none:’ defined fields that are being
accumulated in the current field. If
the field is an add-field only, answer

0.

If a number of fields are to be accumulated you are asked which fields:

(Next) accumulated field number Give the first field number and the
question is repeated for each
add-field being accumulated.

Logical errors are detected when the picture is compiled. The User Guide section
contains a further explanation and practical examples.

Equivalent Fields

Control code == 7

If fields in the same picture hold the same data, the data need only be entered in
the first field if this code is used.

Eg. in a picture where fields 1, 3, 4 and 6 are identicai, field ! is defined followed
by code 7.
You are asked:
number of equivaient fields : 4
{next) equivalent field number : 1
The second question is repeated three times and the answers 3, 4 and 6 given.

Equivalent fields must have the same storage code.
The User Guide section has an example of how to define equivalent fields.
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System Definéd Program Control

Control code = 8

Algorithm control functions in general use such as checking bank account or
person numbers can be incorporated into the picture handling system. They are
explained in Appendix D.

User Defined Program Control

CONTROL CODE = 9

In this case the user can specify his own control algorithms. For example two or
more datafields can be compared and processing continue depending on the
result of this operation.

Calls for control are made from the picture and nowhere else. The same picture
with different controls on the various fieids can be obtained by redefining the
picture with different names.

User control is written as a Fortran subroutine with the standard name UCONT
and the following parameters:

UCONT {(user-controi-number, picture-number, field-information-array,
number-of-fields, field-number-array, data-record, data-element-index-array,
index-to-this-field-number, field-read-oit-array, status)

When a picture is created and User controi defined on some field, you are asked
to give a User control number. This numper is used as the first parameter in
UCONT and the first statement in the User control program s therefore
frequently a GOTO (branching) to the right part of the program.

The User Control-Number must be a number between 1 and 256. How to use the
UCONT-routine, see Section 6.7.6 and Appendix F. '

You cannot have more than one UCONT, thus ail User control must be put into
this subroutine. All kinds of control should be put into the UCONT, and it is then
possible to run an application with one Main program and one User control. The
standard name for the User controi is Subroujtine UCONT(
may be chosen by the user.

..... ) but the file name
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The User control is activated from the program call RFLDS (read-fields). The last
parameter both in UCONT and the program calls is the STATUS. In UCONT the
Status parameter (often abbreviated IST) is used by the programmer to direct
the reaction by RFLDS.

If IST=0 On return from UCONT, the check is performed OK
and we skip to the next field.

If IST=—1 on return,it means taht the chec was not
satisfactory. Usually some error report is
programmed to the bottom line of the screen, and
the cursor will be positioned at the beginning
of the field. The operator may then try with new
data.

If some formal error occurs during execution of UCONT, this is reflected by the
status parameter inthe call RFLDS chcks the field twice: before the field is read
into (IST=—1) and after (IST= +1)

Note that a dummy routine called UCONT is defined in the Screen Library (NSL)

always giving status= +1. The user defined UCONT should therefore be loaded
before NSL.

For the writing of UCONT severai useful subroutined are at disposal. See
appendix F,

Examples of UCONT in connection with pictures and application programs are
given in the User Guide Section.
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Combined Control

CONTROL CODE = 10

This enables checking of field values based on combinations of individual control
functions. Combinations are formed by establishing logical AND, OR, AND/OR
relationships between the individual functions or groups of functions.

The control functions are divided into four groups:
1. Default Value

2. Legai-lllegal Vaiue
Legai-illegal Range
System Defined Control

3. Add Fields

4. User Control Algorithm

This sequence must be followed when using combined control. Eg. Group 4, User
Control Algorithm, must be defined after Group 3, Add Fields. The groups are
linked by AND. Within a group functions can be combined in any order. Within
Group 2 functions should be combined with AND or OR, not both.

Example:

To define a two digit fieid with the foilowing control criteria:

1. Values between 10 and 20 not accepted
2. Three digit numbers not accepted
3. Negative yalues not accepted

Input value X must be such that
0<X<10
20<X<100
{Legal range 0—10).0OR.(Legal range 20—99)

The Combined Control function does impose a few limitations:
¢ a maximum of 40 functions may be combined
for User Control Algorithm
Equivalent fields
Defauit fields (values)
only one control of each type may be defined
no Accumulation fieids may be defined
User Control function must always be defined last

An example using Combined Control is given in the User Guide section.
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UCONT Routine for Automatic Transfer of Field-values from one
Picture to Another

This routine can also be used by the data entry system.

Using this routine means that when a value in a field is repeated in several
consecutive records the value only has to be entered once.

The routine is called when the first record in the sequence is entered. The
operator locks the fields that do not require changing. The UCONT routine is
activated through the last field in a picture. (The only function of this field is to
activate the UCONT routine.)
FUNCTIONAL DESCRIPTION

Define the picture:

The last field in the picture is defined as a control-field with the specifications:

Sterage code 3
Edit code L
Number of characters 1
Control number 9
User control number 1

Use of the routine when entering data:

Enter data to the picture: when the controi-field is reached enter L to activate
Screen-UCONT. Anything but L means do not activate UCONT.

When screen-UCONT is activated the cursor is placed in the first fieid in the
picture. The following commands are then availabie:

cursor-right unlock fieid, jump to next

L lock field, jump to next; locked fields will appear in low
intensity if the terminai has this feature

cursor-left move the cursor back one fieid

cursor-up move the cursor back to, control-field: the question
FUNCTION FIELD TO BE LOCKED? {Y or N} is asked

Y lock controi-field; it must be unlocked by the appiication
program if it is to be accessed later. {In Data-entry it is

unlocked when leaving the APPEND command.)

N control-field remains unlocked; UCONT can be activated
for each record entered
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The user must compile the screen-UCONT routine. If the Screen-RT-library is to
be used, the UCONT routine must be compiled in reentrant mode.

If the user has his own control routines, they must be incorporated in the UCONT
routine above.

SUBROUTINE UCCNT(IC,IPN,IFINFO,N,FNA,REC,DEIA,INDEX, IREDBITS, IST)

C
C THE ROUTINE IS USED FCR AUTCMATIC TRANSFERE CF FIELD VALUES
C FRCM CNE RECORD TO THE NEXT IN 4 LCOP-3EQUENCE
c WHERE INPUT-RECORDS ARE READ FRCM THE SAME PICTURE.
o
c WHERE:
C IcC : THE USER CONTROL NUMBER
C IPN : THE PICTURE WUMBER
C IFINFO : FIELD DIFCRMATTICN ARRAY
C N : NUMBER CF FIZLZS
c TNA : FIZLD NUMBER ARRAY
c REC : RECCRD
c CEIA : CATA ZIZMENT INDEX ARRAY
c INDEX  : INDEX 70 THIS FIELD NUMBER
o IREDBITS: BIT ARRAY WITH 3IT SET IF FIELD READ
c IST : AETURN 35TATUS
INTEGER FNA(1),3EC(:),DEIA(i ), IREDBITS(1,,IFINFO(1)
INTEGER IFINFU(22),PINCH
ASSEMBLY GFINF,MCURS, PINCH,POUTC, IPNUM
C ;% INPUT-STATUS IS ~1 3EFORE ANY VALUE IS
C ;% GIVEN TO THE FIELD. NO ACTION IS TAKEN.
F {I3T .ZQ. -1 3010 3¢
TADDR = IPNU ’\1('““1
10 ZACT = DEZA{INZEYX
IDATA = ?"C(:;;Cff

CR WORE GENERAL:

(4 m o= Py RN
GOTC (1,2,3,4,..... ,253. 0

N Py

aQ o

g o
2. ‘
p)

e
nen
mon

255 CuNT’"“IUE

(SO RO NG NONO NGNS YOO o N oY)

c ;% REST CF THE CCDE IS ACTIVATED ONLY IF
c ;% USER-CONTRCL NUMBER IS 1.

IDATA = ISHFT(IDATA,-3).AND. 773
C ;% IDATA = INPUT VALUE IN FIZLD.
C ;% T11B = "IV tiug =

IF (IDATA .EQ. ‘11B)  GOTO 70

IF (IDATA .EQ. 114B)  GCTC 30
o ;% POR ALL CTHER VALUES, JUST 2ETURN.

TO 80

30 CALL WMSGE('TYPE L IF LOCK REQUIRED,IF NOT,USE:CURSCR RIGEAT,F 7y
-ISHED, USE CURSOR HCME*')
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J=0
;% LOOP FOR TREATING ZACH FIELD. THE LCOP INDEX J IS
;% CALCULATED FROM INPUT VALUES.
Jd =d +1
IF (J LE. Q) J
IF (J .GT. N) GO'I’O 70
,% HERE J IS BETWEN 1-AND NUMBER CF FIELDS.

;% GET INFORMATION ABOUT FIELD, PLACE CURSCR
;® AT BEGINNING CF FIELD, READ ONE CHARACTER.
IFN = FNA(J)

CALL GFINF(IFINFU,IFN,IADDR)
CALL MCURS(IFINFU(11),IFINFU(12))}
ICHAR = PINCH(1)
) © ;% CHARACTZR READ TC ICHAR.
F (ICHAR .EQ. 11B) THEN
,% CURSOR RIGHT: RESET SVENTUALLY
,p LCCK ON FIELD, WRITE FIELD WITH
;» NCRMAL DISPLAY, GO TO NEXT #IZLD.
CALL RLCCK(IPN,',J,7NA,IST)
CALL WFLDS(0,IPN ,1,T‘IA(J/,rtE ,CEIA(J),IST)
G070 U0
ELSETF (ITHAR .ZQ. '14B) THEN
L: WRITE FIZLD WITH LCOW INTENSITY,

CALL WFLDS(3,IPNM, ~,"’\IA(
CALL ZLCCK{(IPM,1,J,7MA,IS
GCT0 4Q

r3,

ZLSETF (ICHAR .

[}

Q. 34B) THEN
;5 CURSOR UP FCR FINISH.
&TC 70
ELSETF (ICHAR .EQ. 1CB) T¢
;% CURSOR [EFT FOR STEP BACX TO
;% PREVICUS FIZLD.

2
UOU“~

JO;O '“:)
“NDTF
;% SERE ¥ TLECAL INPUT GIVEN, B3ELL CN TERMIVAL,
;%4 30 TC NEW INPUT
Call, ZBELL
G070 <0
CCN'IT.NUE

FINISH SEQUENCE: WRITZ MESSAGE 70 LAST LINE OF TERMINAL,
% PLACZ CURSCR ON "V’NC'I'.'.L‘N FZELD, READ CNE CHARACTESR.

s

)
)

CALL WMSGE ('"FUNCTICN FIELD TC 3E LOCKED ? (Y OR W)#')
CALL MCURS(IFINFC(11),IFINFC(12))
ICHAR = PINCH(1)
;% CHARACTER READ TC ICHAR.
IF (ICHAR .EZQ. 13:8) THEN -
i T FOR 755, ICHC CHARACTER,
;3 LOCK SUNCTICN FIZLD.

CALL POUTC(1,131B)
CALL ZLOCK(IPN,!,INDEX,FNA,IST
ELSETF (ICHAR .ZEQ. 1OB) THEN
;% CURSCR LEFT: GO TC PREVICUS FIZLD.
J=dJd -2
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GOTO 45
ELSETF (ICHAR .EQ. 116B) THEN
;% N FCR NO: ECHC CHARACTER, RETURN

(@]

CALL POUTC(1,116B)
ELSE
C ;% ILLEGAL INPUT, TRY AGAIN.
@TO 70
ENDIF

80 IST =0
RETURN

30 IST = -1
RETURN
END

Termination of Picture Editing

Created pictures must be given a name. A modified picture can be written back
to the originai picture it came from, to another picture (replacing the old one) or
to a new picture. Control/W typed at the beginning of a line indicates that the
user is satisfied with the screen picture and wishes to store it. After control/W is
typed, the picture is automatically compiled to the object file; a list file is
requested and any compilation errors are written on the list file.

if a modified picture becomes to large for its current file, an error message is
given. The RESCUE-PICTURE command can be used to save the picture.

Control/F indicates that the current screen picture is not to be stored. It
produces abort at any ume when outside the fieid definition.

The various error messages are shown in Appendix C.
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3.1

APPLICATION PROGRAMS IN NSHS

Using the ND Screen Library System (NSL).

GENERAL

As explained in the Introduction, data processing in the Screen Handling System
is directed by application programs. These are preferably written in Fortran or
Cobol, but any language which can calil Fortran subroutines can be used.

In the programs the use of pictures and manipuiation of datafields is carried out
by calls to the NSHS iibrary. The programs look slightly different in Fortran and
Cobol. Eg. the call GTPIC (Get-Picture) is as follows:
Fortran: CALL GTPIC{PFNS NOP,PNAS PNA,IST)
Cobol: CALL GTPICC
USING PIC-FI-NAM NO-OF-PIC PIC-NAM-STR
-PIC-NO-ARR STATUS

Note that the name of the Cobol subroutine has got an extra C.

STATUS is the ilast parameter in ail calls and the value should be checked
immediately. So all calls are followed by an IF-statement. (If the value equals 0
the cail was carried out satisfactorily.

Like all other programs, ‘he NSHS-programs can be run in background, reentrant
or as RT {real-time} programs. Remember %o use the corresponding library. The

reader not familiar with these terms is referred to the relevant SINTRAN
manuals.
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USE OF PICTURES

PICTURE BUFFERS

Each application program using the screen handling facilities must define three
data areas of fixed format:

1. the terminal array. This is normalily named ITERM and contains information
about the type of VDU being used.

2. the private picture buffer. This is normalily named IPRIV and contains the
object pictures currently being used by a specific application program. The
terminal array and private picture buffer are contained in a Fortran labelled
common area cailed PRIVATE.

3. the public picture buffer. This is normally named IPUBL and contains
current object pictures. It is contained in a Fortran labelled common area
called PUBLIC. It has the same layout as the private buffer, but can be
accessed by several programs. Setting a flag in the ITERM data area
enables the praogram to switch between the two picture buffers.

See Fig. 3.1.
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Figure 3.1: Picture Buffers Used in NSHS.
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By a subroutine call (GTPIC) the application program can request specific
pictures from the object file to be loaded into the picture buffer. See Fig. 3.2.

number
of
pictures
\
J
sicture : picture
: TP
name S number
l string array
Y
picture
file Object ___GTPIC 3 picture
name picture buffer
file

Figure 3.2: GTPIC Subroutine - loads picture buffer and picture number array
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FIELD ACCESS

All fields in a picture are given absolute field indexes in ascending order starting
from line 1, position 1 and ending at the last position of the last line.

Before an application program can access a field it must create an array of field
indexes or indicators, called the Field Indicator Array. This is passed to a NSL
subroutine which converts the absolute indicators to field numbers which are
placed in the Field Number Array; it is in this form that the field numbers are
stored in the application program. See Fig.3.3.

i
Programmaer i
‘Mimates i
Simid indicator Arrav

i H H ! ﬁ
i ! : ; : | ! FIELDS START
i , % | 43 s 73 a2 | 3@ | INTHESE POSITIONS
FIELD INCICATOR ARRAY . NQ QF FIELD
| IND = 6
—_—
L aTFON |
subroutine I /
[
,//
/
/
)4
R —— 2 B 4 3 3
FIELD NUMBER AARAY
| R
Dit no r 18 4 13 i 3 7 9y
1 1l unewo © START NO OF THIS FIELD'S
H E i \ ! .
E L= 0" FORTHISFIELD | ENTRY (N SIELD P0S TABLE
! i | i |
FIELD NUMBER
1
i
!
L. Must-Resd Bit © | = Mancatory Jea

;
i Q = Not Manaawv
i

* = Fad Locxea

J = Not Locxea

Read-3it o' = Sisid Has 3een Reaq
J = Fisid Has Not 3een Reaq

Figure 3.3: GTFDN Subroutine - transforms absolute screen positions to field
numbers
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The Field Number Array may then be used as a parameter in calls for input or
output of data to or from the terminal, (See Figure 3.4.) The Field Number Array
need not specify all fields in the picture. When reading data from the terminal,
the application program can specify how many fields are to be read and at which

field reading is to begin.

/R FLDS
WFLDS

| WRPTF

\\\?LBUF

number

of fieicds

number of
fieid
indicators

Data — .
Field
element P )
number
index <
erm—————— array
array

DATA RECORD PICTURE

[T——————
_FIELD |

o t———

-
Data Element

Figure 3.4: References to tables in NSHS calls

Field
indicator

array

By creating several Field Number Arrays for the same picture, the application
program can use the same picture in a variety of ways. The same resuit is

facility at runtime.
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DATA ACCESS

In NSL each picture corresponds to a data record, which is an integer array.
Each field in the picture corresponds to a data element in the record. A Data
Element Index Array is used when writing to or reading from the record. This
array can be created by the application program so that its entries correspond
directly to the entries in the Field Number Array, or if the first data element entry
is given a value of zero NSL generates a default Data Element Index Array (see
Figure 3.5).

Data Record

field 1 \
field 2 B
fieid 3 : s o

|

|

|

|

{

]
field 4

Figure 3.5: Data Element Index Array

In the Fortran program, or the data biock written for Cobol programs, the private
and public buffers are qefined as follows:

COMMON/PRIVATE/ITERM {128), IPRIV {1920)
COMMON/PUBLIC/NROOTSEG, IPUBL (2047)

The lengths 1920 and 2047 are exampie vaiues only. IPRIV and iPUBL lengths
shouid be chosen so that the iabeiled common biocks are exact multiples of
1024. IPRIV must be definea to at least 30 words even if it is not used. Similarly,
IPUBL must be defined to at least 5 words. For Cobol applications a Fortran
datablock must be defined.

Common areas must start at the same location for ail programs or segments.
The private area can vary from a minimum of 12830 words {(no private pictures)
to whatever size is required. The public area is normally the same size for all
applications, as it is on a shared segment. '
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3.3.1

THE INITIAL CONTENTS OF THE COMMON AREAS

In the ND computer system a word is a datafield consisting of 16 bits numbered
from 0 to 15. A hit is the basic element and has the vaiue 0 or 1 ; this is binary
notation. A bit with the value 1 is describad as set, a bit with the value 0 is
described as not set. Three bits can be grouped together and represented by an
octal digit, which has a value between 0 and 7.

The first 128 words of the private area are called the terminal buffer and must be
initiated correctly. The contents are as follows:

Word Contents

1 SINTRAN device number for this terminal
2 Terminal type and picture displacement
3 Cobol flag/escape character
4 Read strategy
5 PAD character/program mode
6 Cursor position
7 Error code
8 Break and echo strategy
9 Option word
10 Length of private picture area

The remaining 118 words are used as a scratch area by NSL.

The length of the private picture area (word 10) should be set to 0 if no private
pictures are to be used; IPRIV itself must be at least 30 words long.

A word sometimes oniy contamns one piece of information. Eg. ITERM (4)
contains read strategy. in other cases a word contains more than one piece of
information. Eg. ITERM (2) contains terminal type and picture displacement. In
order to set the bits in a word the word is given a decimal or octal value equal
to the bmary value of the word. When the system encounters this octal or
decimal value it unpacks it and sets the appropriate bits so that the word
conveys the desired information.

More details of the datafields mentioned above are given in the foilowmg
sections.

ITERM(1) = SINTRAN Device Number

The SINTRAN logical device number is given in Appendix C of the SINTRAN
Reference Manual, ND-60.128. For application programs in background
{(programs started by a public user) the device number should be 1.
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3.3.2

3.3.3

3-9

ITERM(2) = Terminal Type/Picture Displacement

Information about the type of terminal is necessary to ensure the particular
terminal handies NSHS in the correct way. If the terminal type is known to
SINTRAN the bit can be set automatically by cail to a subroutine.

NSL maintains tables for each terminal type.

15 14-8 7-3 2-0
L] l | ]

Roil Character displacement Line displacement Terminal type

Picture displacement consists of character displacement {(bits 8-14) which refers
to the column number where the picture starts, and line displacement (bits 3-7)
which refers to the line number where the picture starts. By giving this
information the user can place the picture anywhere on the screen. This is of
most importance when picture size is limited by the command DEF-PIC-SIZE and
there are several pictures on the screen simultaneously.

Bit 15 is reserved by NSHS for setting page or roil mode operation.

The User Guide section has examples of how bits are set and how the vaiue of a
word is calculated.

ITERM(3) = Cobol Fiag/Escape Character

Pressing the escape key interrupts execution of a read-fields call and returns to
the main program. Control/G is frequently used for escape with the value 7.

For a Cobol program bit 15 equals 1. Some details of processing are different for -
Cobaol programs.
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3.35

3.3.6

3.3.7

ITERM(4) = Read Strategy

(1] Fields must be individually terminated. Return is given by typing

coritroi/S or one of the letters T,U,V.W,X,Y).

1 Fields must be individually terminated. Automatic return after
reading or bypassing the last field, or leaving the first field using 1
or +,

2 Fieids automatically terminated. Return as 0.

3 Fields automatically terminated. Return automatic, as 1.

4.7 As 0-3, but reedited fields are written out with biink.

8-11 As 0-3, but reedited fields are written out underlined.

12-15 As 0-3, but reedited fieilds are written out in low intensity.

16-19 As 0-3, but reedited fields are written out in inverse video.

20-23 As 0-3, but reedited fields are written out invisible.

The last two groups refer to TDV 2100 terminals.

ITERM(5) = PAD Character/Program Mode
The right byte of this word contains the Program Mode character; it is 0 for
private pictures, 1 for public pictures.

The left byte of the word contains the PAD character, used to fill the unused
byte in a data element of storage type byte. This can be set by the user.

ITERM(6) = Cursor Position

This datafield is used internally by NSHS. It keeps track of the position of the
cursor. It is initiated and updated by the system. Line number is found in the left
byte, column number in the right byte.

ITERM(7) = Error Code

This is set to zero by the system when a subroutine is called: if an error is
detected, an appropriate error code is inserted. See Appendix C.

ND-60.088.03




3.3.8

3.3.8

3.3.10

3.3.11

3-11

ITERM(8) = Break and Echo Strategy

This decides how and when characters typed in on a RFLDS call are to be

handled and echoed.

There are two strategies:

0 break on every character and immediate echo

1 the special break and echo strategy designed for NSL, which uses a feature in
the SINTRAN [l] teletype routine. When a break occurs, or when a control or

incorrect character is typed, the driver echoes several characters which are
legal for the field {up to the maximum ailowed for the field).

More detailed information is given in Appendix |.

ITERM(9) = Status-Option Word

This is used as a global flag in the NSHS system. Each bit has a special
meaning.

Status/option-word has frequently been changed with new versions of the

NSHS-system. The user shouid check the “Program Description”’ sheets for the

actual version of the system. For most appiications the option-word can be set to
zero.

A more compiete description is given in Appendix G.

ITERM(10) = Length of Private Picture Area

This value should correspond to the length defined for IPRIV in the Common
block. In the example in Section 3.2, 1920 words have been allocated to IPRIV
and in this case ITERM(10) = 1920.

ITERM (11—128)

These elements must be set to zero before the first NSHS-subroutine is calied.
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3.4 THE PRIVATE PICTURE AREA

The array IPRIV is initiated as follows:
Word - Contents

0 - zero
length of IPRIV; this must be equal to ITERM(10)

maximurn number of picture descriptions which are to be read to IPRIV
0 - zero {used for number of pictures already in IPRIV)
0 - zero (used for number of words still available for new pictures)

S I S R
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PUBLIC PICTURES

The PUBLIC picture array (IPUBL) can be initiated and used in the same way as
the PRIVATE picture area. It is designed to be on a reentrant, or read-only
segment and is normally preloaded.

The use of public pictures requires more knowledge of SINTRAN and the
RT-Loader than could be expected of most public users. The use of reentrant and
RT applications is not described in this manual, but an overviuw is given in
Appendix J.

The arrangement most suitable for a particular application can be chosen. Eg.
many terminals, few pictures, use the public area; many terminals, many
pictures, a few used often, put commoniy used pictures in the public area and
read others to the private area when needed.
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3.6 PROGRAM CALLS AND PARAMETERS

3.6.1 General -

This chapter describes the parameters and call statements which activate the
Fortran subroutines used in NSHS programming. Some subroutines have
different entry points and parameters when they are called from a Cobol

program.
3.6.2 Available Calls

GTPIC: get pictures; reads a number of pictures into the picture buffer
and translates picture names to picture numbers which are then
used to refer to pictures.

GTPICC: Cobol entry point

GTFDN: get field numbers; translates a list of field indexes/indicators to
field numbers which are then used to refer to the fields.

RFLDS: read fields; reads a number of fields.

CLSCR: clear screen; ciears all or part of the VDU screen.

CFLDS: clear fields; clears a number of fields on the VDU, writing full
stops for each possibie character position.

CLBUF: clear buffer: all nonlocked byte fields are filled with spaces,
others with zero (binary).

WRPTD: write picture to display; writes a picture to the VDU. All /O
fields are blanked out.

WFLDS: write fields; writes fieids to the VDU.

WRPTF: write picture to file; writes a picture with leading texts and
fields to a file.

WMSGE: write message; writes a given text on the last line of the
screen.

WMSGEC: Cobol entry point.

CLMSG: clear message; clears a message from the screen.

ZREAD: set read; sets bit 15 of the given field numbers to 1.

RREAD: remove read; sets bit 15 of the given field numbers to 0.

ZLOCK: set lock; sets bit 14 of the given field numbers to 1.

RLOCK: remove lock; sets bit 14 of the given field numbers to 0.

ZMUST: set must read; sets bit 13 of the given field numbers to 1.

RMUST: remove must read; sets bit 13 of the given field numbers to 0.
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3.6.3.1

ZVERI: set verify on all fields described; the picture sets the lock bit on
all fields which are not to be verified.

RVERI: reset verify.

ZMALL: set must all; sets must on all fields described.

RMPIC: remove picture(s); removes one or more picture descriptions

from the private picture area.

ZBELL: rings the bell on the terminal.

The parameters and subroutines are explained in detail in the following sections.

THE PARAMETERS IN NSHS CALLS

The parameters are singie integers, integer arrays or character strings and are
defined accordingly in the application program. The way parameters are defined
is different in Fortran and Cobol programs.

FORTRAN PROGRAMS

Single integers are automatically assigned if the first letter of the parameter
name is | (or J,K,L,M,N). Integer arrays are defined in the program head and do
not need prefix ietters. Character strings are defined in the program head with a
number of bytes.

An integer takes one computer word {16 bits) and one character is equivalent to
one byte. Two bytes make one word. Character strings should be defined with an
even number of bytes.

Data values can be preset in the heading by data statements (background

programs) or in the body of the program by replacement statements (reentrant
or RT programs).

Parameter names can be used in the subroutines, or the actual value can be set.
Parameter names are often abbreviated to a few characters. A name may contain
7 significant characters.
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3.6.3.2

3.6.3.3

3.6.3.4

3.6.3.5

3-16

COBOL PROGRAMS

All parameters must be defined in the working storage section of the application
program. Integers are identified by the COMPUTATIONAL (or COMP) clause. All
other parameters are defined by the PIC clause on the appropriate level.

In Cobol there is no restriction on the length of parameter name and no need for
prefix letters. The parameter name must not coincide with any of the Cobol
reserved words.

In the subroutine calls only formal names can be used and the values must be
set by the VALUE clause in WORKING-STORAGE-SECTION (background
programs) or by assignment in the body of the program (reentrant or RT
programs). Integer constants are preferably given a name corresponding to the
value they hold eq. W-1 holds the value 1, W-2 holds the value 2, etc.

STANDARD PARAMETER NAMES

Use of ‘standard’ names for parameters makes programs easier to read and
errors easier to see. A list of 'standard’ names used in this manual is given at the
end of this section.

PICTURE-FILE-NAME

This is given in the normal way with name and type. It must be specified as a
character string when input from Fortran. From Cobol it must be an
alphanumeric variabie in DISPLAY format defined on the 01 or 77 levels.

The file must be contiguous and preferably tvpe :0BJ.

NUMBER-OF-PICTURES

The maximum number of pictures that can be called from an appiication program
is 8 so this number will be in the range 1 to 8. The picture names are defined in
the picture-name-string.
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3.6.3.6

3.6.3.7

3.6.3.8

PICTURE-NAME-STRING

This string specifies the names of pictures to be used. Each picture name must
fill 8 characters;‘names containing less than 8 lettars must be padded out with
spaces. It must be specified as a character string when mput from Fortran. From

Eobol it must be an alphanumeric variable in DISPLAY format defined on the 01
ar 77 levels.

PICTURE-NUMBER-ARRAY

This is an integer array containing the picture numbers provided by the system.
Each picture number identifies a particular picture.

The number of words defined for the array shouid be at least twice the number
of pictures used in the application.

PICTURE-NUMBERS

Each picture number refers to a particular picture. The numbers are generated by
the cail GTPIC and stored in the picture-number-array. The order is given by the
picture-name-string; the first picture is 1 etc.
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3.6.3.10

3.6.3.11

3.6.3.12

FIELD INDICATOR ARRAY

This array defines the fields within a picture. The fields in the array are only
those that will be used.

Field indicators can be:

Line number * 256 all the fields on a line

Line number * 256 + position a single field on the specified line
1 - 255 absolute field number

0 all the fields in a picture

The field indicators in an array must be given so that fields are referred to in
ascending order of field number.

The number of words reserved for this array shouid be equal to the maximum
number of fieids in one picture. Fields that have been defined as identical are
counted as different fields.

FIELD NUMBERS

These numbers are iranslations of the fisld indicator array for a particular

_picture. They are supplied by the system and used as identifiers when fields are

being read or written to. Field numbers contain information as to whether the
field is locked, whether it has been read after a read command and whether
input to the field is mandatory. A field number “ills 1 word.

FIELD NUMBER ARRAY

This array of field numbers is generated from a field indicator array.

NUMBER OF FIELDS

This is an integer variable indicating the number of fields in the field number
array.
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3.6.3.14

3.6.3.15

3-19

RECORD

This is a data buffer corresponding to the fields on the screen. It receives data
from the screen on reading or transmits data to the screen on writing.

The record is defined in the application program as an integer array. Its size
should be the sum of the sizes of each datafield.

DATA ELEMENT INDEX ARRAY

This array contains the indexes to the first word of each data element in the
record array. The indexes must be in one to one correspondance with the field
numbers in the field number array.

If the first index in a data aslement index array is zero, the system automatically
generates a data slement index array with data items placed in the record in an
order corresponding to the fieid number array. Indexes must be positive integers,
greater than zero and less than or equal to the value in INDMX which is set to
2048; this can be changed by patching if necessary.

Output to the record can be edited in any desired order by means of the data
element index array. See Section 3.2 and Figure 3.5.

STATUS

This is the last parameter in ail calls and indicates if the call was carried out
successfully or not.

STATUS = 0 no errors detected

= N where N is a positive or negative integer, error
detected.

in the case of an error a more specific error indication is placed in the datafield
ITERM(7). All calls should be checked immediately on Status, the contents of
Status and ITERM(7) written out and the program terminated.

In the case of RFLDS the Status can also be used for input {see section 3.6.4.3).
See Appendix C for further information.
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STANDARD PARAMETER NAMES

Formal name

*PICTURE-FILE-NAME
*NUMBER-OF-PICTURES
*PICTURE-NAME-STRING
*PICTURE-NUMBER-ARRAY
*PICTURE-NUMBER

NUMBER-OF-FIELD-INDICATORS
*FIELD-INDICATOR-ARRAY

FIELD-INDICATOR
“FIELD-NUMBER-ARRAY
*FIELD-NUMBER
"NUMBER-OF-FIELDS

*RECORD

‘DATA-ELEMENT-INDEX-ARRAY
NUMBER-QF-FIELDS-READ
TERMINATING-CHARACTER

WRITE-CODE

READ-CODE

CLEAR-CODE
FILE-NUMBER
USER-CONTROL-NUMBER
FLAG

READ-NUMBER-QF-FIELDS
LOCK-NUMBER-OF-FIELDS
MUST-NUMBER-OF-FIELDS

START-INDEX
INDEX-TO-FIELD
FIRST-LINE
LAST-LINE i
START-OR-END-POSITION
FIELD-INFORMATION-ARRAY
TEXT

*STATUS

Parameters markad with * occur in more

Data type

character string
integer
character string
integer array
integer :

integer
integer array
integer
integer array
integer
integer

integer array
integer array
integer
integer

integer
integer
integer
integer
integer
integer

integer
integer
integer

integer

integer

integer

integer

integer

integer array
charac:er string
integer

Fortran
name

PFNS
NOP
PNAS
PNA
IPN

NFi
FIA
IFIND
FNA
FNO
NOF

REC
DEIA
NOFR
ITERCHA
or ITERM

IWCOD
IRCOD
ICLCOD
IFi
IUSCCD
IFLAG

RNOF
LNCF
MNCF

ISTIX
INDEX
IFL
ILL

- |SEP

FINFO
TXT
IST

Cobol
name

PIC-FI-NAM
NO-OF-PIC
PIC-NAM-STR
PIC-NO-AR
PIC-NG

NO-FI-IND
FI-IND-AR
FI-IND
FI-NO-AR
FI-NO
NQ-OF-Fi

SCR-REC
DAT-EL-IX-AR
NO-FI-RE
TER-CHA

W-CCODE
R-CCDE
CL-CODE
FI-NO

FLAG

READ-NO
LOCK-NO
MUST-NO

ST-iX

FI-Li

LA-L]
ST-EN-PO
SCR-TEXT
STATUS

than one call and are explained in

section 3.6.3. Parameters which are only used in one call are explained in
connection with that call in section 3.6.4.

A few of the parameters are used in Fortran subroutines and have no

corresponding Cobol names.
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3.6.4.1

3.6.4.2

3-21

The Subroutine Calls

Parameters in italics show where the resuit of the operation is stored.
Parameters occuring in more than one call are explained in section 3.6.3, others
in connection with the call where they occur.

GTPIC (Get picture). Cobol call name: GTPICC

CALL GTPIC (picture-file-name, number-of-pictures, picture-name-string,
picture-number-array, status)

This subroutine reads pictures into the current picture buffer addressed by
ITERM(5) and provides picture numbers which can then be used to refer to the

pictures in other subroutine calls. Nothing is written on the display.

This is usuaily the first NSHS-call in an application program.

GTFDN (Get Field Numbers)
CALL GTFDN (picture-number, number-of-field-indicators, field-indicator-array,
field-number-arrav, number-of-fields. status)

This call transiates a field indicator array into a fieid number array which is then
used to refer to fieids in other subroutine calls.

Field indicators within the array may be:

0 all  fields in a picture; number-of-fieid
indicators must then be 1

line number * 256 all fields on a line

line number * 256 + position  an individual fieid on the specified line

1-255 absolute field number ie. an individual field.

GTFDN checks that given field indicators are acceptable and then generates the
corresponding field number array.

This is usually the second NSHS-¢all in an application program.
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RFLDS (Read Fields)

CALL RFLDS (read-code, picture-number, number-of-fields, field-number-array,
record, data-element-index-array, number-of-fields-read, terminating-character,
status)

See also 4.5 about editing and Appendix G about Status/options.

The main purpose of this subroutine call is to read fields from the keyboard to
the VDU screen and to convert the. characters read to their respective data
element value which is then placed in the record. RFLDS has five functions,
indicated by the vaiue of the input parameter read-code.

read-code meaning

0 normal read

1 control read (verify)
2 check record

3 read password(s)

4 change record

In addition to controlling input to an individual field RFLDS also:
* determines whether a value read in is acceptable according to the
defined control functions

executes accumulation and ecquivalent control functions and writes
the new values to the appropriate field

manages tabbing functions

provides comprehensive editing functions.

ensures that fields with the read-must bit set cannot be bypassed
without receiving a vaiue

ensures that locked fields are bypassed.

-

When a field is to be read, RFLDS piaces the cursor in the first position of the
field on the screen. If the characters typed are iegal for the field type they
appear on the screen. The terminal gives an audibie signal if illegai characters
are typed or if you attempt to type more than the field has space for. (See
section 3.3.4, Read Strategy.) When reading a password, no characters appear
on the screen and no indication of illegal characters is given.

For all calls the last parameter Status is a receiving field. For RFLDS however,
Status can also be used to indicate at which field reading is to start. Eg. if Status
is set = 4, the cursor will be positioned at the beginning of fieid 4.

Input to a field is terminated automatically when the last character is accepted
(depending on the read strategy) or explicitly by typing a terminating character
(CR or a user defined character). After termination, characters read in can be
rewritten to the field in their reedited form and/or with a display mode other than
normal, depending on the terminat type.
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In NSHS the use of 'writing’ and ‘reading’ may be confusing for the operator.
The transactions are seen from the record buffer:

new values received by the record from the terminal or program means
reading
values already in the buffer transmitted to the screen means writing.

TERMINATING CHARACTER

The terminating character indicates how the read call is terminated and has one
of the following values:

—1 user defined escape character
0 CR (terminating last field)
1 user defined fieid terminating character (terminating last field)

7-14  control/L, or controi/S-Y
>389 terminated by a user control function

For read strategy = 1, see (3,3,4), terminating a field with the arrow keys will
give the following values for the terminating character:

Arrow Value
(--- 2
ceny 3

} 4
t 5

Cursor controi characters and control/L or S-Y only terminate reading when the
cursor is outside a field. If one of these control characters collides with a cursor
control character (controi/Y or Z on VISTA,- controi/X on TDV 2100) this
invalidates their function as a terminating character.

Depending on the current break strategy, control/V may be a special character in
SINTRAN. This means that in practice the following can be used as terminating
characters for a RFLDS call:

TDV 2000 control/L,S, T, UW. XY

VISTA control/L,S, 7. U W
TDV 2100 control/L.,S,7,UW.Y
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NORMAL READ (Read-code = 0)
Copy Field |

If you wish to correct a record which has been read in previously, it is written to
the screen using WRPTD and WFLDS, or WRPTF. Fields which will not be
changed are locked, those which will be edited are set read. The Read-bit in the
appropriate field numbers is set to 1 before RFLDS is called; when the field is
read old value characters are made available for editing/copying. Characters can
be copied from identical fisids immaediately above the one being read (see
section 5.2).

When reading in a new record you can tab back to a field already typed in and
edit/copy its old characters.

Setting the Read-bit (to 1)

This occurs when a fieid is given a value. Flead bits set on entry to RFLDS (to
indicate old vaiues) will be set to zero on exit from RFLDS if no value has been
read into the field.

Empty Data-Elements/Fisids

For numeric fields with byte storage code, an empty data element {containing all
spaces) is different from a data element containing one zero + spaces.

" An empty value can be forced into a field/data element during RFLDS by typing
controi/Q. followed by controi/J. The corresponding data element receives the
empty value via the clear-buffer function and is then written out. For byte
storage codes the data element is filled with spaces; for non-byte storage codes
the result is the same as typing in a zero.

Typing controi/Q, control/J gives the field a value and in a normal RFLDS call
will be set-read. In a controi-read it will be checked against the oid data element

value and if different but to be accepted, it will also be set-read.

Control

If user control is defined for a field, the control may be carried out before or

after the field has been read depending on how the status in the control function
is set.

The example on user control in the User Guide section demonstrates how a field
can be accessed before and after reading.

Number-of Fields-Read

This is the number of fieids to which characters have been typed and a new
value accepted. Typing the same value again is equivalent to a new value.
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CONTROL READ (Read-cocle = 1)

With this code, values read in are compared with values already in the record;

comparison occurs as characters are typed and at the termination of individual
field reading.

If a typed character does riot match the old character string an audible warning
is given and the cursor will not move. The next character is accepted provided it
is legal for the field. If the character is a digit in a numeric field but still different
from the original an audible signal is given and the oid value displayed on the
last line of the screen. A warning is given for subsequent characters which do
not match, but future characters are accepted. ‘ s
If values are different at field termination an audible warning is given and the
cursor repositioned at the beginning of the field. The old value is displayed on
the screen line. The new value is accepted if - is pressed, old value if tis
pressed, or the field can be retyped. | gives a check if rest of the record is
empty. The cursor stops on the first not-empty field if it exists, else RFLDS

terminates.

Editing

The editing characters controi/A or - are legal. Control/Q resets everything as it
was when typing began.

Number of Fields Read

For a RFLDS call with code 1 this is equal to the number of fields which have
recieved a new value. On entry ail fieids not locked automatically receive old
values and Must-read is set for all fields.

Control Read {Verifyj versus Normai Read (Original)

Record verifying operations at the keyboard are identical to those used when
entering a record via a normal RFLDS call. Eg.:

Normal Read Controi Read
bypass using - bypass using -
illegal if value in old field:
- has same function as before if different value given.
control/Q,J control/Q,d giving empty field.
Accepted if old field was empty; in this case - has the
same function. Otherwise, the field is blanked out and the

old vaiue written on the last line.

CR always accepted as zero value if old value was 0 {ie.
accepted as if 0 + CR had been typed).

LF bypass to first field on next line.
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CURSOR DOWN terminates a field and checks if the rest of the record is
empty. The cursor stops on the first not-empty field if this
exists, eise RFLDS terminates.

If old and new values are different after termination and the old value was an
empty byte field the message ‘"field was empty’’ is written on the last line.

Termination of Control Read, Verify

Using the verify function a predetermined crder from top to bottom and left to
right of the picture must be followed.

Control read can be terminated by control/Q twice followed by control/S; but
there is no way of knowing which fieids after the last one corrected have been
verified.

In Data Entry, like all other commands Verify can be terminated by control/G (the
escape character), but the current record is then unaffected.

CHECK RECORD (Read-code = 2)

Using this code, control functions defined for a record can be used on other
records with the same format but which were originated mdependently of a
normal RFLDS call. It does not affect the VDU screen.

Check record is executed when read-fields is called. On return, the read bit is set
to 1 in all correct uniocked fieids (ie. they are negative). The must-read bit is set
to 1 in all incorrect uniocked fields. :

If control functions are not defined for an unlocked field, no status bit is set.
Number-of-fieids-read is the number of data items controiled and found correct.
If any items are incorrect, status on return from read-fields is 2 and ITERM 7 is
40.

READ PASSWORD(S) (Read-code = 3)

RFLDS is executed normally but none of the characters typed appear on the
screen. The cursor moves from field to field, but no audible warning is given for
incorrect characters. If the fieid has had controi functions defined, they are

axecuted. Control of passwords in an application program should take place
externally to read-fields.

CHANGE RECORD (Read-code = 4)

When values are read to datafields in a picture (and record), the read-bits are set
(=1} for these fields. If the record is called back for changing and you forget to
reset the read-bits, it will be possibie to pass ‘must’ fields. Using change record
avoids this problem as it resets the read-bits automatically.

For relation between storage-code, edit-code, fill-code and record contents, see
6.4.1 and Appendix A.
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CLSCR (Clear Screen)

CALL CLSCR (clear-code, first-line, last-line, start-or-end-position, status)
This routine call clears all or part of the VDU screen.

Possible values for clear-code are:

0 clear whole screen

1 clear whole lines

2 clear from and inciuding start position to end of lines

3 clear from and including position ! to and including end position.

Lines to be deleted are indicated by giving the numbers of the first and last lines.
If oniy part of the dine is to be deieted the clear-code is set to 2 or 3: the
start-or-end position accordingly clears the first or last part of the line.

If different parts of lines, or a number of singie lines are to be deleted, the cal
must be repeated.

CFLDS (Clear Fields)

CALL CFLDS (picture-number, number-of-fields, field-number-array, status)

This subroutine call clears a given number of fields in a picture {ie. puts dots in
all character positions). Locked fieids are not cleared.

The data record is not affected.

CLBUF (Clear Buffer)

CALL CLBUF ({picture-number, number-of-fields, fieid-number-array, record,
data-element-index-array, status)

This subroutine call zeroes out data elements in the record. For storage code 3,

the data element is filled with spaces, for other storage codes it is filled with
binary zeroes. Read-bits for all non-locked fields are set to zero.
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WRPTD (Write Picture to Display)

CALL WRPTD (picture-number, status)

This subroutine writes a picture on the display showing all leading texts but with
all fields blanked out and dots in each character position.

Only one picture is written out per call, but it is possible to have any number of
pictures visible on the screen at one time provided they do not overlap.

WFLDS (Write Fields to VDU)

CALL WFLDS (write-code, picture-number, nurmber-of-fields, field-number-array,
record, data-element-index-array, status)

This subroutine call writes a specified number of fields to the VDU. Write-code is
an input parameter which selects the display mode. It can have the values:

normal
blink
underline
low intensity
inverse video
invisible

-1 as 1-5 but with beli

Cr O WM - O

These codes have no effect if the particular display mode is not available on the
type of terminai being used.

Only unfocked fields are written if status on input has the normal value=0. If
status (0 on input to WFLDS, only /ocked fields are written.

Single or double integer storage code data elernents which are defined with sign
suppress and have negative values, or have been given values containing more
decimal digits than the field allows (overflow) will be written out with asterisks
instead of digits. '

Byte storage code data elements containing bytes with values less than 040 octal
will be replaced by asterisks; inconsistent data elements for storage codes 4 and
5 will also be represented by asterisks.

ND-60.088.03



3.6.4.9

3.6.4.10

3.6.4.11

3-29

WRPTF (Write Picture to File)

CALL WRPTF (file-number, flag, write-code, picture-number, number-of-fields,
field-number-array, record, data-element-index-array, status)

This subroutine writes a picture with leading texts and fields (except locked

fields) to a file. The file can be the display, so that WRPTF can be used as
WRPTD with field values.

The parameter flag is used to distinguish between normal sequential media and
the VDU screen and can have the values:

1 do not write display mode characters, use space and line feed.
0 write display mode characters.

The parameter write-code can have values 0 - 5 corresponding to the first 6
values of the same parameter in WFLDS. The file number must be recognised by
an OPEN statement in the application program. f COBOL, use cail to OPENFC,
see Appendix H-and program examples.

WMSGE (Write Message) Cobol call name: WMSGEC

CALL WMSGE (Text)

This subroutine writes a message on the Iast line of the VDU screen.

Text must be a variabie containing up to 79 characters terminated with an
apostrophe or . All non-printable characters will be repiaced by *. Text must be
a character string when called from Fortran and an alphanumeric variabie in
DISPLAY format defined at the 01 or 77 levels when called from Coboal.

CLMSG (Clear Message)

Clears message on screen and corresponds to WMSGE. No parameters.

ND-60.088.03



3.6.4.12

3.6.4.13

3.6.4.14

3-30

ZREAD/RREAD, ZLOCK/RLOCK, ZMUST/RMUST
CALL ZXXXX or RXXXX (picture-number, number-of-fields, start-index,
field-number-array, status)

These subroutine calls set {to 1) or reset {to () the three status bits in a field
number. See fig. 3-3.

On entry to a RFLDS call, the read bit indicates whether or not there is a value
for the field in the record (1 or 0) and on return from a RFLDS call it indicates
whether or not a value has been read to the record (1 or 0). Even if the read bit

is 1 on entry to RFLDS it will be 0 on return if no new value has been read in.

The lock bit is usaed to lock a field; it cannot then be written from or read into
and is treated as a leading text. Locked fields will not appear if WRPTF is used.

The must bit is usad to set a field so that once entered, the field must be given a
value. CR only (giving zero value) is not accepted. A space or 0 must be typed.

(This bit has meaning only for RFLDS.)

Start-index indicates which field number in the field number array you are
starting at.

ZVERI/RVERI, ZMALL/RMALL
CALL ZXXXX or RXXXX {picture-number, number-of-fieids, field-number-array, .
status)

These calls act on the relevant bits as described in Section 3.6.4.12. They work
only for those fields defined with must or verify during picture definition. {See
Section 2.4.)

RMPIC (Remove Picture)

CALL RMPIC {number-of-pictures, picture-number-arrav, status)

This subroutine call removes pictures from the private picture buffer. If the
number of pictures is zero, the private buffer will be cleared.

ND-60.088.03



3-31

3.6.4.15  ZBELL (Ring Bell)

CALL ZBELL

Gives an audible signai on the terminal. No parameters.
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4.1

THE TERMINAL OPERATOR’'S JOB
— USING THE SCREEN PICTURES

GENERAL

NSHS provides highly automated data processing and reduces the number of
errors by releasing the operator from complicated tasks. If the programs

controlling the processing are well organized and error free, very few mistakes
wiil occur.

NSHS has several different options, but the operator’'s job is usually to enter

data to a picture on the terminal screen. The picture often resembles the actual

source document. As data are entered at the keyboard the picture fields are
filled.

If unacceptable data are entered. the terminal gives an audible signal and the
data are rejected. An error message can be programmed to appear on the
bottom line of the screen. The cursor is placed at the beginning of the fieid and
you can continue with acceptable data. It is necessary to have a picture
description at hand to show which data are acceptable in different fields.

During editing, the toois deveioped for screen handling are used. These are
explained in Section 4.5. They will be learnt by practice — try them out for
yourself on a terminall

Fields may be designated must-fieids, meaning that a value must be given to that
field. For a numeric field this can be CR, giving the value 0.

Fields may be locked-fieids, meaning that it is not possible to give a value and
the field is jumped over by the cursor. Any attempt to violate these rules
produces an audibie signal from the terminai.

The cursor always indicates where you are on the screen and is moved by the
arrows on the keyboard.

When all fields in the picture are completed the fields are cleared and the cursor

repositioned at the start of the first field. The data are transfered to a file or
database according to the application program.
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GETTING STARTED

Assume you are going to enter data for a person register. The job is called
REGISTER-PERSONS, or abbreviated to REG-PER. The steps below explain what
to do, starting with switching on the terminai and entering the system.

1. Switch on power to the terminal; press the line key. Some of the lights on
the keyboard light up and the cursor appears at the top left of the screen
(home position).

2. Press the escape key. After a few moments the following text appears:
ENTER: i-b CR Answer with your user name, abbreviated (which

must be in the main directory) followed by CR.

PASSWORD: CR Give your password if you have one, otherwise just
CR.

K3 @REG-PER CR At the SINTRAN sign write the name of the job and
press CR.

The job is now started. Depending on the particular job you may get questions to
answer or a picture directly on the screen.
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4.4

IF SOMETHING GOES WRONG

1. Nothing happens when escape is pressed.
You may be off-line. Press ‘line’ and ‘escape’ again.
If you are off-line you can still write characters on the screen; if this is not
possible the terminal is not connected or the computer is down.

2. The error message NO SUCH USER is given when you enter your user
name.
You may have misspelled your name. Try again. If the response is the
same, contact the system supervisor.

3. ENTER appears again when you type in your password.
The wrong password was given. Start from the beginning again. If you
have no password press CR. If you have forgotten your password see the
system supervisor.

4. You may be asked questions about PROJECT NO. etc. Answer with CR
uniess you have other instructions.

When @ appears you can give any SINTRAN command available to public users.
Program names with the type :PROG can be used like commands.

Commands must follow immediately after the @ sign. "Noise’’ on the line may
move the cursor a few positions and any command given will then be rejected.
Just repeat the command.

TERMINATING THE JC8

With the cursor in the first fieid press control/G, the usuai escape command in
NSHS. The SINTRAN sign appears. Proceed with a new iob name and CR. or
finish work at the terminal by typing LOG and pressing CR.
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EDITING

Editing of fields follows the same strategy as picture definition, except that
editing is oriented towards fields, not lines. Only identical fields lying directly
above can be copied, using control/P or R and 1. Editing characters are not
copied.

The following control characters are used in editing:

control/A delete previous character

control/B X copy identical field above up to and including X

control/C copy one character from old value

control/D copy old value to end of field without terminating the
field

control/E insert characters until the next control/E is typed

control/F at the beginning of a field, write out version number

control/G muitipunch; hexadecimai code for character given on last
line

control/N X copy field above up to X

controi/O X copy old characters in this field up to but not including X

control/P copy one character from identical field above

control/Q delete all characters in this field

control/R copy identicai field above and terminate field; legal oniy
with cursor in first position of field

control/Z X copy old characters in this field up to and including X

ontrol/K X as control/Z X (for Vista and Infoton 200 only)

controi/Q , .

controi/J:} gives field a zero value

control/Q . _ _

controi/A} bianks out other fields in the picture/record

line feed go to first field on next line that has fields.

When inside a field the cursor control characters can be used as foilows:

- equivalent to control/C

{ equivalent to controi/D but terminates the field.
In verify mode, check if the rest of the fields are empty.
The cursor will stop in the first position in the first
non-empty field or eise terminate the record.

- equivalent to control/A

equivalent to controi/R

Insert mode is initiated or terminated by control/E. It is not visibly indicated. but
every character typed is echoed audibly. Removal of inserted characters using
control/A or - produces an audible signal even after leaving insert moae.

Muitipunch enables the user to insert any character value (0-377B) in the data
element for a string field. The value for the character is represented on the
screen as a star. Multipunch characters with values greater than 337B or which
represent characters illegal for the field type cannot be copied via control/C,D
etc., they must be entered again.
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NUMERIC FIELDS

If numeric fields have a sign position, the sign can be given as either the first or
the last input character.

It is allowed to give leading zeroes.

Decimal fields (edit-code 0-9) can be terminated with either CR or SPACE. If field
is terminated with CR, the decimal point will be placed after the last typed digit.
The positions behind the decimal point is filled with zeroes. When space
terminates the field, the last typed digit will be placed in the last significant
position behind the decimal point. if the decimal point is typed, the fieid will be
edited according to typing.

AUTOMATIC PICTURE RECOVERY WITHIN READ-FIELDS

The screen picture may disappear for various reasons eg. static electricity, noise,
power failure at the terminal, accidental switching off etc.

The automatic recovery system clears the screen, writes the picture displaying

filled and set read fields and positions the cursor at the start of the.current fieid.
It is called by pressing control/Q three times.
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5.2

NSHS SUPERVISOR SECTION

GENERAL

The supervisor has responsibility for carrying out certain tasks for all users. One
of these tasks is to implement new software such as NSHS.

Three kinds of users are defined in the ND computer system; PUBLIC, RT and
SYSTEM. Users logged in under their own user name are PUBLIC users. To make
software accessibie to ail users it is ioaded into the SYSTEM user area, which is
administered by the supervisor and protected frorm unauthorized use by a
password. ‘

The supervisor must have a considerable knowledge of SINTRAN. In addition to
implementing NSHS, the supervisor prepares public pictures and loads segments

on the seg-file. The following sections explain the supervisor tasks connected
with NSHS.

THE MATERIAL

The NSHS system is deiivered on three diskettes accompanied by loading
instruction sheets. These sheets must be available to the supervisor as they
contain information necessary for correct implementation. Details vary from one
version to another — do not use ioading instructions for an old version!

Diskette no. 1 contains the main modules of :he NSHS system, the picture
definition and libraries. No. 2 contains additional service orograms, and no 3 the
libraries for the 1- and 2 BANK-system. The diskettes are accompanied by file
descriptions. Figure 5.2 shows a description for the current version and figure 5.3
shows a loading instruction sheet. Versions are indicated by the last letter of the
filename (eg. SCREEN-DEF is version H). Fiies should be implemented with their
fuil names; this makes it easier to check the version iater. Modules are updated
to add new features or remove errors; it is part of the supervisor's job to look for
these new versions.

ND-60.088.03



Diskette 1:

(ND-10013! -PART1:FLOPPY-USER)SCREEN-DEF-2155{:BPUN:1
(ND-10013I-PART1:FLOPPY-USER)SCREEN-LIB-2154K:BRF;1
{ND-10013I-PART1:FLOPPY-USER)SCREEN-RTL-2156K:BRF;1

Diskette 2:

(ND-100131-PART2:FLOPPY-USER)SCREEN-COP-2446A:BPUN;1
{ND-100131 -PART2:FLOPPY-USER)SCREEN-UCQ-24478:SYMB ;1
(ND-10013i-PART2:FLOPPY-USER)SCREEN-DEM-2181C:SYMB;1

Diskette 3:

(ND-10013{-PART1.FLOPPY-USER)SCREEN-1BANK-A:BRF
{ND-10013I-PART1:FLOPPY-USER)SCREEN-2BANK-A:BRF
(ND-100131-PART1:FLOPPY-USER)SCREEN-1REEN-A:BRF

The file type gives important information about how the file is used. The table
below shows examples of file types and how they are handled.

File Type Sintran Command
:SYMB @COPY-FILE
:BRF @COPY-FILE
:BPUN @ PLACE-BIN
@pumMP
or

@DUMP-REENT

:PROG @COPY-FILE

Use

This is a source file which can be edited by
the user for his own special purpose. it
must be compiied before use and gives a
:BRF-file and if dumped a :PROG-file.

This is a compiled program ready o be
loaded by the user. Libraries are usuaily of
this type.

Stand-alone programs for loading by the
user. The first alternative gives a
‘PROG-fite and can be found by the
@LIST-FILE  command. Dump-reentrant
puts the program on a segment and is
found by @LIST-REENT. In both cases the
program is started by giving the program
name as a command in SINTRAN.

Programs in executable format in the file
system. They are started by giving the
name like a command in SINTRAN.

Table 5.1  File types on the diskettes and how they are handled.
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IMPLEMENTING NSHS ON THE COMPUTER

If there is enough space for user SYSTEM on the main disk it is convenient to
piace the files from the diskett on the disk. Before the files can be copied the
diskett must be entered so it is known to the system. The procedure for diskette

1 is given below; it is the same for diskette 2 and 3 except for the different
directory name.

Place the diskett in the floppy siot.

@ENTER-DIR CR The SINTRAN command to enter the
diskette.
DIRECTORY NAME: n-1-p CR This abbreviation is sufficient.
DEVICE NAME: f-g-1 CR The abbreviation for floppy-disk-1,
. a standard name.
UNITNO: 0 CR This is the leftmost unit of the floppy

station. If there is more than one slot,
they are numbered 0,1,2... from the left.

There may be obstacles to this procedure, eg. the floppy station may already be
occupied.

@LIST-DIR CR shows if this diskette is entered: if it is not entered it can be
removed.

When the NSHS diskette s successfully entered
@LIST-FILES(n-1-0:f-uj,.,, CR disolays all files on the diskette.

It is possible to copy ail these files o the disk in one operation by means of the
backup-system { @backup CR}. However, copying one file at a time is described
here.

@COPY-FILE CR The SINTRAN command for copying
files.

DESTINATION

FILE:”screen-def-215851:boun’” CR The file name oetweem quotes because

the file is peing created: the name is
given in full,

SOURCE-FILE:(n-1-p:f-u)s-def:bp CR This name can be abbreviated provided

this does not oroduce ambiguity.

If no error message is given and @is displayed, proceed with the next file.
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When all relevant files are copied, the :BPUN-files are dumped following the
procedure described on the loading instruction sheet. The PLACE and DUMP
commands mentioned in Table 5.1 are used:

@PLACE-BIN scr-def:bpun CR
@DUMP “screen-def-21551,0,0 CR

Parameters can be given immediately after the command. Start and restart
addresses are 0 for both :BPUN-files in this case. :SYMB-files can be edited if

desired and compiled to produce the ‘BRF-version. This is described in the
relevant manuals.
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USER GUIDE SECTION

INTRODUCTION

Use of NSHS involves the following stages:

Creating the picture files (contiguous).

Creating pictures with the desired field control and eventually user control.
Writing application programs for different tasks, using the pictures.
Writing User Control programs if specified in anv picture.

Hw -

The practical procedure is slightly different for Fortran and Cobol programs; the
two are dealt with separately here.

Section §. outlines the complete procedure from picture to program, highlighting
problems. Supporting information is given in the appendices.

The application programs are written in parallel in Fortran and Cobol. User
Control must be written in Fortran.

The sections which follow give examoples of an application program and a User
Control program using speciai features. Details which may seem difficult for the
user, such as defining add/accumulation fields, defining equivalent fields and
combined controi, are exolained.

A guide to bit/byte mampuiation ang how to pack and unpack words, and a

number of technical details are aiso given in the foillowing sections. See for ex.
6.7.4.
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6.3

CREATING PICTURE FILES

If several users require access to NSHS software the picture files and application
files should be placed on user SYSTEM. The whole procedure is a job for the
system supervisor. User SYSTEM should not be used for developing software;
the job should be carried out in a public user area and the final tested package
copied to user SYSTEM.

A user named NSHS, with 1000 pages, is created for development work.

One source file named PIC-FILE:PIC and one obiject file named PIC-FILE:OBJ are
needed. For the purposes of this illustration they have 10 pages each.

When determining file size it heips to estimate the size of the pictures. Usually
the exact layout and final number of pictures will not be known in advance.
Picture volume depends mainly on the number of fields and amount of control
used and may vary greatly. The source picture takes about 25% more space than
the object picture. A rough estimate is 2 blocks of 266 words = 1/2K words. for
each picture.

The maximum number of pictures on a picture file is 49 and the space required
for the source file in this case would be 25 pages.

The commands used to create the picture files mentioned above are:
@CREATE-FILE pic-file:pic,10 CR

and

@ CREATE-FILE pic-file:oby, 10 CR

EXTENDING THE FILE SIZE

it is no problem o extend the file size if the original estimate was too smail. A
new file of the desired size is created and the old file copied to it. Two files
cannot have the same name; following the renaming procedure as shown below
and in Figure 6.1 it is possible to keep the old filename.

If the file is filled whilst a picture is being created, the picture can be saved by
the command RESCE-PICTURE.

The commands for extending the picture file are given below along witn
parameters and comments. Assume that the original source and object files,
PIC-FILE:PICT and PICT-FILE:OBJ, were created with 5 pages each and are b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>