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ABSTRACT

The use of user-friendly, form fillout data entry in engineering soTtware represents the state-of-the-art in

spumanized” CRT-user communications.

By making the program humanized, the Tearning curve is essentially minimized in

that ail program information is prompted and scanned for acceptability and can be rejected if data is not within program

specified Timits.

In general, the user's manuals associated with a wide variety of batch programs are eliminated because

the humanized program guides the user through every possibie Togic path, providing the user with various checks and con-

trols in order to further reduce parameter selectiom errors and an unreasonable choice of design options.
of the humanized software may be defined as a uniform communication/presentation {C/P) to the program user.

The development
In this paper

i3 presented the several subroutines in FORTRAN for development of the humanized data entry capability.

INTRODUCTION

The use of computers to aid in engineering analysis,
synthesis, and design has increased significantly during
the last decade. A main motivation for computer use is
that engineering studies often require (1} an iterative
calculation analog such as that used in the calculation of
nydraulic section information, (Z) sclution of a convolu-
tion type integral such as is used in unit~hydrology
studies, or {3) the splution of a simultaneous system of
equations such as is employed in structural analysis or
water distribution network analysis. Because each of
these three general classifications of problems essentially
invelve a repetitive series of calculations, & computer
code can be prepared which will offer the engineer an ex-
tremely cost effective tool.

Another motivation for the use of computers in engi-
neering studies is the developmeni and widespread use of
gigital microcomputers. For many ¢lasses of problems, the
microcomputer offers the speed and capability to the single
user as does a minicomputer in a multipie user system.
Consequently, programming techniques which were once
limited to the minicomputer of the mainframe class of com-
puters is row available at low cost by means of a micro-
computer system.

Such programming techniques include 'humanized' com-
puter interaction and detailed, easy to ready computer re-
sults which are explicit, fit the requirements of a review
ing agency, and yet are understandabie to the first-time
reviewer of the product.

By making the program humanized, the learning curve
is essentially minimized in that all pregram information
is prompted and scanned for acceptability and can be re-
jected if data is not within program specified limits. In
general, the user’s manuals associated with a wide variety
of batch programs are eliminated because the humanized
program guides the user through every possible legic path,
providing the user with various checks and controls in
order to further reduce parameter selection errors and an
unreasonable choice of design options. The development of
the humanized software may be defined as a uniform communi-
cation/presentation (C/P} te the program user. There are
several C/P requirements for computer software which are
described as follows:
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1. For a sequence of data entry prompts, the paae
number and calculation model description appears at the top
of the page.

2. AT1 words are written in their entirely, with abbre-
viations avoided whenever possibie.

3. AT1 units should be given for the informaticn
requested.

4. Allowable values are identified which Timit the data
entries to reasonable guantities.

5. Sheuld the agency manuals suggest criteria for data
entry, the recommendations are included on the display.

6. Any program operation commands should be consistently
and upiformly displayed so that the user can operate the
interaction or special data editing features without con-
fusion.

7. A 'failsafe' line appears on the CRT screen for each
page. This line is located near the bottom of the screen
and appears in the same pesition on each page. Below the
failsafe Tine occurs all program operating instructions.
These instructions can be typed by the program user at any-
time and will cause the program to respond instantly.

8. A1l cemputer-dependent requirements (such as data
file manipulation) for data management should be interior
of the software so the program user need not be knowledge-
able of computer operations to use the program.

9. The C/P should be uniform b&tween pregrams. By re-
quiring uniformity of software interaction, individual
library of seftware wherein each program operates, interacts,
and responds identically. Conseguently, the user learning
cyrve is minimized.

By using the program which provides ar optimum pro-
duct, the usual design review procedure is minimized which
reduces total cost to both the design engineer and the de-
sign review team, Additionally, the computer product should
be the actual fully prepared report which is to be submitted
containing the usual introductory pages, and the study re-
sults should be produced in the reviewina agency's required
computer-printed forms or plotted graphs. The computer
program then provides an actual engineering product, mini-
mizing the need for secretarial and graphic efforts.

HISTORY AND CONCEPTS DF COMPUTER-HUMAN COMMUNICATIONS

In the past, the typical manner of communication with
a computer was by means of punched computer cards. The
cards were returred to the user along with a printed output
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which sometimes only indicated how well the data deck was
assembled. The process was repeated until the desired re-
sult was obtained. This type of interaction with a com-
puter is extremely inefficient and promotes only one direc-
tion of communication between the computer and user.

A marked improvement in computer-human communications
was the utilization of the cathode ray terminal {CRT) for
the data entry via the keyboard and program access. This
gave the user a 'hands on' approach with the computer and
promoted the development of a conversaticnal relationship.
A user could now submit his own jobs, view the output on
the terminal screen instead of waiting for a hard copy
print, correct the errors if any, and re-submit the job,
This type of computer-user interaction greatly increased
the efficiency of the user and the cost effectiveness of
the digital computer.

The interactive display presented to the user on the
terminal by the application program was usuaily of a type
called scrolling. Scrolling is presenting a line of char-
acters or text on the bottom of the terminal screen. This
line moves upwards continually as mew 1ines are presented.
This type of presentation differs from natural reading
techniques such as reading a book in that the material
moves upward instead of the eyes moving downward across a
steady display.

When using the scroll technigue in data entry situa-
tions, the user is not aware of the next input requirements
until it actually appears on the bottom of the screen. If
errors occur while entering data, messages are displayed
and scroll up while repeat prompts for user input are
again requested by the program. Multiple occurrences of
errors usually result in a screen full of scrolling error
messages which often add to the confusion. Normally,
scrolling interaction never allows a user to change a data
antry once it is accepted by the program unless the user
restarts the program (thus losing all previously entered
data) or edits the data if the capability exists within
the progranm.

In contrast, humanized form-fill out display inter-
action closely simulates natural reading or viewing charac-
teristics. A1l textual information or data entry requests
are assembled in logically related groups to fit comfort-
ably on 'pages'. These pages are presented to the user by
clearing the CRT screen of all previous information before
displaying the current 'page'. The text infermaticn is
displayed starting at the top of the screen and preceeds
downward until the bottom [imit of the screen is reached.
The user observes a stable screen of related information.
In the case of data entry, related requests for user input
are displayed simultaneously, enabiing the user to foresee
subsequent data entry requests. The cursor, which can be
described as a small rectangular beam of light or pointer
that emits characters on the screen, moves down the screen
after each input request is satisfied.

This cursor movement is the key to powerful screen
interaction. A typical terminal screen can be visualized
as a matrix containing 24 lines by 80 columns or 1520
elements (see Fig. 1). One may individually address these
elements by programmed movement of the cursor to the se-
lected element. Textual sequences can be displayed any-
where an the screen at. any time while retaining or erasing
previous information. This allows warning signals or error
messages to appear next to the data in question and dis-
appear after the error has been corrected, thus Teaving
the original page of displayed information intact (see
Figs. 2, 3 and 4}. Another powerful use of cursor move-
ment is the case of data entry on a page affecting the
permissible values of subsequent data entries on the same
page. The allowable values displayed under a subject data
entry prompt can be cursor addressed, change to new values,
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and the cursor returned to the previous selection instant-
1y. This method employs full conversational awareness by
the camputer system at all times, and differs from other
techniques that 'disconnect' the system with the terminal
until & full page of user data is filled out. This later
method s called buffered form-fi11 out because the system
js now aware of anything that is entered on the screen
until the entire page is returned for processing. This
method is better than scroll but not nearly as effective
as the C/P interactive method in discussion.

Since the viewing displays are constructed in 'pages’,
the user cah manipulate the pages by a set of understand-
able interaction commands listed in the following:

. TOP: request to clear the screen, re-display the
page and return the cursor of the first input request on
the current page. This permits modification of data on
the page.

2. BACK: returns to the previous page for correc-
rions or changes.

EXIT: terminates the program function in pro-
gress, closes all computer files as meeded, and exits the
program.

User directed page movements, coupled with the dynam-
ic display qualities attained through programmed address-
able cursor movements, provide a powerful and flexible in-
teractive environment for experienced as well as first
time computer program users.

CONSTDERATIONS FOR INTERACTIVE COMPUTER SOFTWARE

As important consideration for selecting am interac-
tive design method is compatibility among various computer
hardware. Unfortunately, wide differences stil) exist
between manufacturers of peripherat devices such as termi-
nals and computer resident system programs called gperating
systems. Developing an interactive desigh methodology that
is dependent upon a particular type of hardware or the
operating system of a certain computer generally promotes
the eventual demise of the approach. The constant change
of operating systems due to computer vendor upgrades may
render the programming required to accomplish such a de-
sign incorpatibie with the revised system.

More likely to occur is the typical change or upgrade
of CRT devices or terminals which may not accommodate some
of the interactive features programmed for the previous
device. The hardware or operating system dependent func-
tions can be justified in the case where the application
software and hardware are bundled together to form a func-
tional package. These types of packages normally deal with
graphics applications such as CAD/CAH systems or elaborate
word processing systems. The special purpose computers
are mostly self-contained systems requiring certain hard-
ware and operating system configurations.

An interactive design method has to merge comfortably
with the major application systems that are already on the
machine such as engineering, accounting information re-
trieval systems, and word processing. In order to accom-
plish this task and maintain compatibility among a wide
setection of termimals and operating systems, a certain
subset or core group of interactive functions are developed
which will perform all the major tasks of a humanized form-
filled interactive method. The basic functions that are
compatible with over 95 percent of the terminal hardware
and computer systems available today are absolute cursor
addressing, clearing the screen, and ringing the bell.

Another requirement is the ability of the computer
system to send out what is called control characters which
excite these functions. Using these basic functions as
building blocks, an entire sophisticated 'humanized' inter-
active approach can he accomplished while still retaining
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compatibility across vendor lines. Changes in terminal
control character sequences for various terminals are ac-
complished by an easily accessible hardware table contained
within the interactive application driver routines or by
table files. These tables map the function to the device.
There are many other functions available in terminals such
as highlighting or dimming of certain groups of text,
flashing of warning messages, and split screening for
multiple tasks. These are not normally available in all
terminais and are usually reserved for the higher priced
models. In addition, the particular code sequences to
start and stop these functions are widely different. These
functions are just extensions of the basic three required
to develop such a user friendly system. A well designed
interactive system using the basic three functions of cursor
addressing, clear screen, and bell satisfies fully the
triteria required to produce a truly 'humanized' interactive
methodology.

SCREEN LAYGUT

As discussed in @ previous section, the CRT screen is
divided into a cell matrix of 80 columns by 24 rows. The
screen layout has been designed te accommodate most data
entry possibilities. The basic skeleton screen is set up
as foliows: (see Fig. §)

—=pATA ENTRY FOR Pk n

v et FLELY
ar>R XTAXEXAXTEnERRORE
NTER

¥

ANLA FOR BATA ENTRY PRONPTS

THIS BOW RESERVED TOR €R%0n MESSAGES

FAILSAFE MESSAGES OR
FROCRAN VIER INSTRUCTIONS

Columns on CRT Screen

1 -4 Blank

5 - 56 All text prompts and allowable values start in
column 5 and end in column 56. Additicnal lines
may be used to continue text

57 Blank

58 - Bl Reserved for the '===:' designation which puils
the viewers eye to where the data should be
entered

62 - 72 Used for the actual data input

73 - 79 Reserved for the "ERROR*' designation when input
errors are detected.

Rows on CRT Screen

Z1 Reserved for explanatory error messages or engi-
neering warning messages

22 Contains the 'failsafe' line of dashes or under-
scores

23 - 24 Contains the failsafe program instructions that

vary from page to page.

Using this uniform layout of screen design will promote
adaptability for users of other systems using the same
design. Once a user knows how to manipulate one program,
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the others are basically the same except for the actual
data entry prompts dependent on that calculation model.

FLOW OF USER DATA

The user-entered data flows through a library of form
fi1l out routines where it is checked for vatidity, allow-
abie ranges, and real or integer values limits before it
can be accepted by the calling calculation subroutine.
Detailed descriptions of the subroutines and arguments
will be discussed in a subsequent section, but the overall
Togical flow of user entered data through the subroutines
is as follows. A1l input from the user is read fram sub-
routine GETVAL. This routine is the central or main con-
trolling routine for all input procassing. Within GETVAL,
various checks are made to validate the data. One set of
checks determipes if TOP, BACK, EXIT, or MAIN has been
typed by the user. [In addition, NUMCK is called to deter-
mine if a number entered by the user is valid. For
example, two decimal points or a "+' or a '-' within the
same value would trigger an error message., The error mes-
sages are presented by a call to ERROR within GETVAL to
display the appropriate message. A call to CLEAN erases
the messages on the screen after the user enters correct
data. Argument values returned by GETVAL to the calling
calculation subroutine are processed to allow continuatien
of data entry from the user or to jump to logic that will
return to & previous data entry page, exit the program,
erase the current page and request resubmittal, or go to
the main menu.

Using the Tibrary of CRT screen handling routines re-
duces considerably the amount of computer code required
for input processing. Since the arguments feeding GETVAL
setup permissible ranges, and other parameters unique to
& certain input items, the only READ statement for input
{for all input items) is contained within GETVAL. A1} of
the logic that processes errors and displays messages is
contained within ERROR and CLEAN. The area or columsn-row
address of the CRT screen where the current input item re-
sides is passed through all the form-fil1 out routines in
order that error messages and re-enter prompts can be ad-
dressed to the CRT correctly. In this general fashion,
alt input following the basic skeleton frame for the CRT
'pages’ can be processed very efficiently.

SCREEN DESIGN METHOD

The design of CRT interaction pages that will be pre-
sented to the program user for data entry requires a
thorough design process in itself to be effective. An
approach which has been used successfully in implementing
production quality software is described in this section.
The first step in the screen design process is to define
all input entry prompts for a given function or calculation
model. This is absolutely necessary in order that the
screen designer may group related data entry prompts in a
logical fashion. This globai definition phase of prompts
also helps to eliminate redundant data entries.

The wording of the prompt for single data items or
value should start with 'enter' followed by the information
request text which is then followed by the 'units’ designa-
tion. Data entry prompts which require a choice among
several listed options demands a different strategy. The
general title or description of the options is written
first. . The options are indented and Tisted below the
title. Finally, the prompt starting with 'enter' or
'select’ is written which describes the value being
requested.

Any descriptive text that will precede prompts exclud-
ing the actual prompt must be defired for all input re-
quests. The descriptive text is extremely helpful to first
time or occasional users. The text should be concise and

offer a description of what is to follow in the prompt
{see Fig. 6). After additiona? explanatory text is defined,
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Fig. 6

all prompts must be inspected and assigned allowable values.
This range of values should 8e set to restrict each prompt
to a typical or normal range of values that the user may
enter. For option selection prompts which provides choices,
only those stated values are permitted. A value outside
this range represents an incorrect data response and will
be handled by an error message and corresponding re-epter
request for data. After all admissible values are defined,
any suggested values that may help the user should be de-
fined for each prompt. These values may be typical values
given a certain eriteria or possibly a county-dependent
suggested value or a certain input item.

After all the data entry prompts have been defined
along with any descriptive text to preclude the prompt, at-
Towable values, and suggested values, the screen designer
may now group related items together to fit comfortably on
CRT 'pages' (see Fig. 7 for a sampTe CRT page which i1lus-
trates the suggested spacing between prompis, descriptive
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Fig. 7

text and allowable values). Figure 8 illustrates the com-
puter code to produce the CRT display screen presented in
Fig. 7. This code implementation may be used as.a quide
for development of a complete system of user-fFiendiy or
humanized form-fil1l out data entry displays.

SUBROUTINE DESCRIPTIONS ANO LISTINGS
SUBROUTINE CRINIT
Abstract

CRINIT initializes the terminal control tables for functions
of clear screen, cursor addressing, and bell.
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M ome cuase
CALL CURSCR(S5,17
WRITE (WP, 706)BG]
CALL CURSCR(S,3)
WRITE (W, 7071 ARN
CALL ALLOW(3,4,'.0000] hE 3 1 ‘¥
CALL CURSCR(S,8)
WRITE (W, TOBiCFS , AR
CALL ALLOM{1,7,%.1 B 11 Y
CALL CURSOR{5,9)
WRITE (WT, T09) Anw
CALL ALLOM(1.11,'.o0R el e "l
CALL CURSOR(5,L3)
WRITE (0T, TIOICS, T, ARW
CALL ALLOW(1,14,'4 ', '10a )
CALL CORSCRIS,18)
WRITE (WT, 711105, 0w
CALL ALLOW(3,17,'.000] LR | )
CALL INFCQ{1)
CALL CURSOR{11,14}
WRITE (WT,680)
<
c..80
CALL GETYAL{#21,3,0,.00001,.25, VAL NCOND, 4,0}
IF (NCOND.NRE.0}GO TO(999%,5,5,10000) , NCOND
S0eVAL
c
c..00
CALL GETVAL(2,6.0,.1,500,, VAL, #COND, 4,0)
1F {NCOND.NE.Q}GO TG{999%,5,5,10000), NCOND
QO=VAL
c
C.LAN
CALL GETVAL(62,9,0, .00, 9939, VAL, RCOND, 4,0}
IF(NCOND.NE-0)GC TO[3¥%%,5,5,10000), NCOND
XH VAL
3
€. .YWIDTH
CALL GETVALI(62,13,0,4.,100,, VAL, ¥COND, 4,0}
1F {NCOND.HE.0) GO TO(9399,5,5,10000; , NCOND
HWIDTE »VAL
<
C.,XFALL
CALL GETVAL{E],16,0,.0001,.5, VAL, RCOND. 4,0}
IT (HCOND.NE,0}GO TO(9999,5,5, 180001, NCOND
XPALL=VAL
<
C  FORMAYS
c
Toe PORMAY (* --=DATX ENTRY FOR SYMMETRICAL STREED',
L te==t,A8, 3}
TeY FCRAAT ('EAtOF constant dtraat grade(DECIMAL)', 1§('.').A%,1)
108 FORMAT {'Entar total strast Flow', A5, Z407.'1,A%,2)
] FORMAT{'Entsr svecage Feiction faccor(manning}',14{'.'],
- AS,/4X,'{NOTE: RECOMMENDED VALUL t$ [.815))'.1)
kit FORMAT ("Enter constant symmetcrical street half-widch* a5,'..",
- A5 3
T11 POMMAT {'Enter constant symmetrical street crosafall({DECIMAL)®.
. 5]
(2.1] FORMAT ("MAIN to go to maln mnu', i)
Fig. 8
Description

The routine contains all codes necessary to set up the
screen functions. After the control codes have been deter-
mined for the terminal selected, these values are then
loaded into the IP and ICLEAR arrays. The IP array con-
tains the ASCII values required for positioning the cursor
from 1 through 80 on the CRT screen. ICLEAR array contains
the ASCII codes to clear the screen. IESC is loaded with
the lead in character for the cursor addressing sequence.
IBELL contains the code to excite the bell function an the
terminal. The terminal codes set up in the listing are
compatible with Lear Sigler, Televideo, and SOROC
terminals. The ASCII values of the termimal functions are
stored in common block CURS for availability throughout
the library of screen subroutines. Routine is called once
to set up the codes,

Arguments

Nome.

SUBROUTINE CURSOR

Abstract

Positions the cursor anywhere on the CRT screen.
Description

Receives arguments of column, row from calling subroutine
to position the cursor before a write is performed on the
screen. The column, row argument is used as indexes to

the IP array table to select the appropriate ASCII codes.
The write statement submits the ASCII string of characters
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to the screen for cursor positioning. The 2 {computer de-
depent] fn the format statement holds the cursor after posi-
tioning for subsequent writes or prompts. Some systems will
not need the I type of specification in the format statement

Arguments
IX {IN) Column number {1-80)
1y {IN) Row rumber {1-24)

SUBROUTINE GETVAL
Rbstract

Central data input capture routine which gets and returns
a legal value from user input.

Descripticn

Input is received in an ll-character buffer (BUF) in Alpha
format. The buffer is first checked for any legal function
such as TOP, BACK, or EXIT. Depending on MODE, certain
functions will not be Tegal at certain times. NUMCK is
called to transform the alpha characters into a legal real
value. If an error occurs, ERROR is called to display a
message. The fogic remains in GETVAL until the error is
corrected, after which CLEAN is called to erase the previgus
error messages.

Arguments
IX (In) Column number to read on CRT screen
A (IN} Row number to read om CRT screen
INT (IN} 0 = Read data input anticipated
1 = Integer data input anticipated
FMIN (1IN} Minimum allowable value-passed to NUMCK
FMAY () Maximum allowable value-passed to NUMCK
VAL (ouT} Legal, checked real value returned to
calling routine
NCOND {out} 1 = EXIT input by user
2 = T0P input by user
3 = BACK input by user
4 = MAIN input by user
Yalues returned to calling routine for
appropriate acticn
MOOE (1N} 1 = allow EXIT
2 = allow EXIT, TOP
3 = allow EXIT, TOP, MAIN
NULL (IN) 0 = do not allow blanks as input
1 = allow blanks as input, but set
VAL = 0 at this occurrence

SUBROUT INE NUMCK
Abstract

Extensively check a data input value (numeric) for legal
syntax.

Desgription

The user data 7nput is received in alpha format in buffer
KFLD. KFLD is then parced character by character to deter-
mine a legal numeric form., If the form is legal, KFLD is
transtormed by ENCODE and DECODE operations to a REAL value.
If an integer is expected, range checks are performed to
assure an integer between -32767 and 32767.

Arguments

KFLD (IN} Alpha buffer containing user data input
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LNGTH (IN) Length of KFLD, usually 11

VALUE (ouT} Real value returned to calling routine

INTG (IN} Error flag, set to various values if
an error occurs

NERR (ouT) Error flag, set to various values if

an error occurs
SUBROUTINE ERRQR
Abstract

Contains a set of error messages which appear in a reserved
row on the CRT screen for illegal data entries.

Description

Displays any of three error messages in row 21. The
'¥ERROR*', and 'RE-ENTER' designations appear in columns
73-79 of the row of the data entry prompt and columns 62-
70 of the row immediately below the input field. Selection
of the particular error message displayed is controlled by
GETVAL.

Arguments
ITYP {IN} Error message type to display
¥ (IN} Row number of current data entry
prompt
ERF {oum) Set to 1 when error message is

displayed. CLEAN wiil reset 1t to
0 after the messages are erased.

SUBROUTINE CLEAN

Abstract

Erases and cleans the screen of previous error messages.
Jescription

Routine is called by GETVAL when a user input error has
been corrected. CLEAN clears the '*ERRQR*', ‘RE-ENTER',

and any message residing in row number 21 of the CRT
screen.

Arguments
Y {IN} Row number of current data entry
prompt
ERF {our) Set to 0 upon exit to indicate

messages have been cleared
SUBROUTINE BELL
Abstract

Produces an audible 'beep' to the terminal) when a user
input error is detected.

Description

Routine is called by ERROR. The ASCII bell code contained
n IBELL is inftialized by CRINIT.

Arguments
None
SUBROUTINE CLRSCR

Abstract

Clears and erases a1l fnformation on the CRT screen.

Description

Routine 1s called throughout program whenever clearing the
screen to blanks is required. [CLEAR is set to the ASCII
clear screen codes initialized in CRINIT.

SUBROUTINE INFQ

Abstract

Displays fatlsafe information on last 3 rows of CAT streen.
Description

Row number 22 is always filled with underscores to craate
@ Tine on the screen. Rows 23 and 24 contain operator in-
structions that may vary depending on the value of ITYP.
Within the program system, calls to place various text in
this area are performed whenever additional or revised
operator instructions are required.

Arguments

ITYP (IN) Determines general operator instruction
to appear.
: EXIT message only

EXIT and TOP messages
3 = EXIT, TOP and BACK messages

SUBROUTINE ALLOW

Abstract

Displays various allowable value message formats following
the data entry prompt.

Description

The allowable value message displayed under the user input
data request rpompt may take the following forms, depending
on the setting on ITYP. ITYP (1-5) displays allowable
values between a minimum and a maximum. The field width

of the range is adjusted by the setting of ITYP. ITYP (6-7)
displays the remaining allowable logic formats of 'greater
than' and 'less than' a certain value.

Arguments
[TYP (IN) Selects allowable value format desired
¥ (IN) Row number altowable value message
placement
IR1 (IN} Minimum allowable value (ALPHA}
1R2 (IN} Maximum allowable value (ALPHA}
REFERENCES

1. Hromadka II, T. ¥., Clements, J. M., and Guymon, G. L.,
"Guidelines for Interactive Software in Water Resources
Engineering,” Water Resources Bulletin, Feb. 1983.

18 MICROSOFTWARE FOR ENGINEERS, 1986, Vol. 2, No. 1



PROGRAM 1

Routlisag to injtislize tha cursor contrel.

IMITIALLILIESE PUBCTIONS OF BELL.CLEAR,CURSOK ADDRESSING

rOR LEAR SIRCLER TYPE TEXAIMALS (ADNI, JA,3A+,5,31))TELEVIDEQ
AND 40ROC SERIES

COMNCF /CUAS/ IP(80),IESC, IBELL, ICLEAR{Y)
ISBLL=T* 154

ICLEAR (1) =2T%234

ICLEAR(2) wd3v236

ICLEAR{)) =24+]54

IESC=2771%8

DY 141 I=l, N0
IP{I)=(l+3))vane
H

101 CONTIND

sANnNnANn o

10

o

anannn

520
<

42

5%

RETURE
END

PROGRAM 2

Routine to powltion the CUINGr 3oywhers on the screen

X 1s left to right, from 1| - 8¢
Y is up to down, frem 1 - 24
POR LEAR SIBGLER TERRINALS - LEAD IN SEQUENCE: ESC,s=,¥Y,3

COMMON/UNIT/WT, RT
INTEGER WT, AT
COMMCE /CORS/ IP(90),IESC, IBELL, [CLEAR(3}

WRITE (W, 10) IRSC,IP(IT).IP{IX)
POMRAT (AL, '=',3M1,1}

RETURE
£

PROGRAM 3

SUBROUTINE GETVAL (IX,IY.INT.PRIN,FRAX,VAL,NCOND,MODE

WULL}

GETS AND RETURNS A LEGAL VALUE FROM INPUT.
VALOE IS SYWTAX CEBECEED, RANGE CEECKID, AND CHECKED POR
OVERPLOW Id THR INTEGER CASE.

INTECER BUP(11)  EXIT.TOP,BACK,WT, AT, ERF,BLE
COMMON /UNIT/ WT,AT

ODATA ERIT/'E '/, TOP/'T '/.BACE/'B "/, BLR/T /¢
LTYas IRV -

NCONDud

ERE=Q

CALL CORSOR(IX,Y)
READ (RT,530) BUF

PORMAT [11AL}

17 (BOF(l} .NE. EXIT) GO TO 30
IP (MODE.LT.1) GO TO 83

NCOND=1

GO TC 193

IF(BUFIY) .NE. TOF) GO TO 20
IF {MODE.LT.2) GO TO 53

NCOND=2

GO TO #9%

IF(BUR(L} .NE. BACK) GO TO 70
IF(MODE.LT.3 .QR. MOPE.EQ.4) GO TO 5%
HCOND=3

50 TO 999

IF(BUF({L) . NE.NAIGO TO 4D
IF(MODE.LT.4)GO 0 5%
HCOND=4

TGO TO ¥9%

CALL NUNCK (BUP,11,VAL,INT.NERR)
1F(NERR.NE.3} GO TO
ITINULL.EQ.0) GO TO S8

NCORD =%

GO TO 9%9

CONTINUE

IF(HERR .2Q.0) GO TO 30

CALL ERROR(Z,IY,ERF)

GO TO 1

IF(VAL .GE. PMIN .AND. VAL .LE.
CALL ERROR{l,IY.ERF)

GO T0 10

CALL EARCR (], IY.ERF!

FMAX] GO TO 60

User-Friendly Form Fillout Data Entry: J.M. Clements and T.V. Hromadkali

G T¢ 10
60 IF(ERF .EQ. 11 CALL CLEANIIY.ERF)
4
999 CORTINUE
c
RETORN
END

PROGREM 4

SUBROUTINE HUNCE

n

FREE PCRAMAT EXTMACTION FROM AL-ABRAY (KPLD)

Al ARRAY CONTAINING THE TARGET STRING
LENGTS OF EPLD ARRAY
RETURMS A REAL VALUE CECODED FROK TARGET STRING
INTEGER FLAG 1«INTEGER
LRAQR FLAG 1=RACK NUMEZRIC CEARACTERS IN STRING
2=INTEGER OVERPLOW
J=BLANE INTRY

KrLD
LNGTR
YALUE
INTG
NERR

aANNANANAN AN

DIMENSION EPLD (LNGTH) IBOLD(15),1FNT (&)
DATA IMK/* '/

NERR = ©

VALUE = O

Nl =0

N2 = 0

1P (LNGTR .LE.0) GO 7O 1000

SCAN FIFLD TO DELINEATE NOH-BLANR CEANACTERS

aon

DO 130 I=1,LNGTH
IF (RPLD{I} .NE. IBE} GO TO 110
IF (Nl .EZQ. 0} GO t0© 130
N2 = 1-1
GO TO 130
28 IF (N1,EQ.0Q0} Nl =1
130 CONTINUE
IF (NI.NE.DO)
£ BLANR ENTRY
VAL=0.
NERR=2
GO TQ 1006

GO To 150

50 TF (N2.EQ.0) N2 = LNGTR

LOGLC FOR VALID REAL OR INTEGER CEAAMCTERS

aane—n

INLN »
IBLE =
ISGHN =
IPRD =
NPLG =
DO 200 TeNL,LNGTR
IBY » [+({I-1)
NCHR = BYTE (RFLD,IBY)
IF[1BLE.EQ.1) GG TO 20}
< NUMBEAS (CHUECKID AGAINST OCTAL REPRESENTATION;
IF(NCHR .LT. 60K .OR. NCHR .GT. 71K} GO TQ 202
INUN=]
[5GH»]
GO T0 200
< ~ QR - SIGE
P IF(HCHR .ME. 5)K _AND. NCHR .NE.
IF(ISGN.EG.1) GO TO 999
ISGN=}
GO 1C 200

anooo

e

S5K) GO TO 201

< FERIOD
6] IFINCAR.NE.S38K] GO TO 203
IPFLIPRD .EQ. 1) GO TG 99%
19GH=]1

c BLANK
205 IF (NCHR .NE. 40X) GO TO #3%

01 IP(NCHR ,NE. 40K} GO TO 399

100 CONTINDE

< CHECKS FOR PERICD OR SIGM I[N LAST BYTE OF KIPLD
IPF{IPRD.EQ.Ll .AND, INUM.NE.1l} GO TO 999
IP(1SGN.EQ.1 .AND. INUM.NE.1} GO TO 999

<

€ BUILD PORMAT
ENCODE (IBOLD,600)
Hiw(NI-N1) +]
ENCODE (IFNT,610) N}
DECODE (IHOLD,IFWT) VALUEZ

(KPLD (1}, TNl N2}

<

€ INTEGER OVERFLOW CHECR
IF(INTG .EQ. 0) GO TQ 1000
IF (VALUE.GE. ~-32787 .AND. VALUE.LE. }27§7) GO TC 309
NERR = 2
VALUE = O,
GQ TO 1000

¢ CRECX FOR WEOLE RUNMBER

106 IVALUE=VALUE
REM=VALUE-IVALJE
IF(REM.EQ.0.) GO TO 1000

HERR=2
VALGE=D.
GO TC 1000
999 HERR = 1
C
€ FORMATS
C
500 FORMAT (J0AL)
5149 FORMAT(ZH (F,12,48,0 })
C
ipoo RETURN
ENT:
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annn 0

00

C

C
<
<
[L1)
aol
e04
L1 L]
496

a7
[+

[xla Xy Yo BNy

Ls]

[
<
c
ag3

804
BOS
<

o Nann

§00
4
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PROGRAM 5

SUIIDU“."lH! ERROR [lﬂ? Y, ER¥)

DISPLAYS ERROR KESSAGES POR ILLEGAL USER INFUT

INTEGER T,EXP
IKTEGER WT,RT
COMNON /UMIT/WT, kT
CALL BELL
CORSOR AT ERROR INDICATOR
CALL CORSOR (73,7)
WRITE (WF, 043
CORSOR AT MESSAGE
CALL CURSOR(1,21}
1R IITER, 20 1) WRITE (WT, 801
IPIITYP.EQ. 1) WRITE(WT, 4D4)
IP{ITYP.EQ.)) WRITE(NT, 803}

INPUT FIELD

CALL CURSOR (£2.Y)
WRITE (WT. 806)

IRF=1

CALL CURSCR({$2,T+1}
WRITE (WT.307)

LEAR

FORMATS

TORMAT (* "ERROR*", I}
!'OWT("""VALUI ENTERED IS NOT WITBIN ACCEFTABLE WANGE. ',

?OMAT("""VAI.U! ENTERED CONTAINS NON<NUMERIC CHARACTERS.'

I’OI-H.M'(""' I DO NGT UNDERSTANG, fe

X))
FORMAT(I1(' 'll
FORMAT [ * "RE-ENTER', 1)

RETURN
END

PROGRAM 6

SURROUTINE CLEZAN (Y, ERF)

CLEANS TEE ERROR NESSAGES AFTRR USER EAROR 15 CORRECTED

INTEGER T.ERF,UWIT,WT, AT
COMMON /ONIT/WT,RT
CURSOR AT ERROR INDICATOR
CALL CORSCQR(TI, Y}
WRITE (WT,803)
CURSGR AT MESSAGE
ALL CORSOR(I.321)
WRITI{WT, 804}
EAPF = 0
CALL CURSOR(62,Y+1)
WRITE (W, 305)

FORMATS
1.y

'1.0)
'1.1)

FORNAT (7!’
PORMAT (56 ("
PORMAT {9('

RETURN
END

PROGRAM 7

GENERAL BELL FONCTION; INITIALIZED BY CRINIT
INTEZGZR WT.RT

COMMON,/CORS /1P (40) , 125C, IBZLL, [CLEAR D)
COMMCN/OHIT/WT, RT

WRITE{WT,600) TRELL
PORRAT (A1.3)

RETCRN
TND

PROGRAM §
[ -4 -
SUBRCOTIAL CLRICE
:
g GENERAL CLRAR PUBCTION) INITIALIXED MY CRINIT
INTROER WY, AT
[
COMRNCA/CORS /12 ($0) , TESC, INELL, LCLEAN (Y}
COMMOE/UNLT/WT. RT
€
WRITL(WT,600) ICLEAR
:Uﬂ PORRAT (1AL, 3}
RETUMN
£ D
PROGRAM %
€
SUBRCUTINE INPO{ITYF)
<
[+
€ DIIPLAYS STANDARD OPERATON INFORMATION ON LINES 22-14¢
<
CORMOR /UMIT/ WT,RT
IWTEGER WP, T
[
CALL CORSOR(L,21)
WRITE (WT, 400}
CALL CORSCR{S,23!
WRITE (WT,§01)
LE{TTYP. 0.1} GO TG 999
CALL CURSOR{3}.1))
WRITE(NT,§03)
IFIITYF. .1) GO 1o 99
CALL CORBOA(33,24}
WRITE (WY, £03)
949 CONtINE
<
€ PORMATS
<
00 mfl'
. +1)
4§01 PORRAT [ 'TYPE: EXIT to leave pruqnn %1
502 POKMAT{; TOF ko 9@ to top of page *43)
01 PORMAT('; BAGK to g0 back one page ‘L0
c
RETUME
[+ 1]
PROGRAM 10
e —
STARCUTINE ALLOW (ITYP,Y,IR1l.IN2)
[
<
€ DISPLAYY ALLOWADLE VALOE KESSAGES
c
CINERNTON IR1(5).1R2{%)
INTEGER ¥T,aT
CORNON /DNIT/WT, AT
€ CORSQR AT PLACENENT OF ALLOWABLE MESSAGE
CALL CORSOR(S,Y)
4
IP(ITYP.EQ. L) WRITE(WT,801) PRL{l),(IR2(I),Iwl,})
IF{ITYP.EQ.2) WRITE(WT,#02} [R1{1},(IRZI{1) Ial 53]
IPIITYF.2Q.3) WRITE(WT 803) (IR1I(I},I=l,3), (IR2(I}.Ie1,)
IP(ITIP.2Q.4) WRITE(WT, 804) (IR1(I},I%1,3}, (1%2(1},1=1,%)
IP(ITYP.EQ.3) WRITE(WT, 80%5) (IRL(I}, Iwl,5}, (IR2(I) .I-l.!)
IP(ITYR.EQ.§) WRITE(WT,B06) (IR1(I),LeL,3}
IP[ITTP.EQG.T) WRITE(W?, 407) (LRL(I),L=),3}
c
¢ FORKATS
[4
331 FORMAT { " tALLOWABLE VALODES ARE [',Al,'} TO (', 3A2,'}")
a2 FORMAT (' :ALLOWABLY VALOES ARE [',AL.'! TO [".3A1,']'}
203 PORMAT ( * tALLOWABLE VALUEZS ARE {',3AZ,']1 TO (',JA2,']')
B804 PORMAT {* :ALLOWABLE VALUES ARE [',3A2,'} T0O [',5A2,']")
ans FOQRAAT (' :ALLOWAALE YALURS ART {',Sh1.'] TO {',3A1,'1")
806 FORAAT (' :ALLOWABLE VALUES ARE GREATER THAN [',3A2,']|%!
07 PORRAT (' :ALLOWABLE VALUES ARE LESS THAN [',3AZ."]')
[+
AETURN
LND
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