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PREFACE

This manual describes the general-purpose processing data subprograms. You may use these subpro-
grams in device tests run in the foreground on an S-3260 or an S-3030. Also, these subprograms
may be used in background programs (that is, programs run under control of the REDUCE program)
on an S-3260, S-3030, and S-3455. The system displays the error codes (e.g., AC) mentioned in this
manual on the test station control unit PROGRAM ERROR readout display.

This manual is divided into five sections and three appendices. Section One describes the subprograms
in the TIME file that read the system date and time. Section Two documents the bit array subpro-
grams in the BARRAY file. Section Three deals with the graphics subprograms in the files GRAPH1
and GRAPHV. Section Four describes the string handling subprograms in the files STRING and
ADSTNG. Section Five describes the extended function set in the file ARITH3.

Appendix A is a summary of how to declare subprograms. Appendix B shows the decimal, octal, and
Radix-50 equivalents of the ASCII character set. Appendix C gives a summary of all subprograms
described in this manual.

This manual assumes the reader is familiar with the data reduction language.
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NOMENCLATURE CONVENTIONS

This manual uses a standard nomenclature to show the general form of each command and its
parameters. The nomenclature conventions are:

° Parameters shown in upper case letters, special characters, and punctuation marks
(including blanks) are /iteral parameters. When you use them with the command
you must type them exactly as shown in the general form.

’

° Parameters shown in lower case letters are variable parameters. When you use
them with the command, you must supply a valid name or value in place of the
variable name appearing in the general form. For example, the variable name
pinnum indicates that you must specify a pin number.

° Parameters enclosed in square brackets ([ ]) are optional parameters. You may
supply these parameters or not, depending on the way you wish to use the com-

mand. (Since the brackets are a nomenclature convention only, you must not type
them when you use the command.)

° A vertical list of parameters enclosed in braces ({ }) indicates that you must choose
one line from the list when you use the command. Which parameter you choose de-
pends on the function you wish the command to perform. (Since the braces are a
nomenclature convention only, you must not type them when you use the command.)

° A vertical list of parameters enclosed in square brackets indicates that the parameter
is optional. If you decide to use the parameter, you must select one line from the
vertical list shown. Which parameter you choose depends on the function you wish
the command to perform.

° Parameters not enclosed in square brackets or braces are mandatory parameters —
you must supply the parameter when you use the command.

° When the general form shows the same parameter twice, separated by an ellipsis
(i.e., parameter, ..., parameter), you may enter the parameter once or repeat it as
many times as desired.
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° When parameters are nested within square brackets and braces, you interpret the
brackets and braces by working from the outermost pair of brackets or braces to
the innermost pair. For example,

r parameter1 T
§ parameter2
AND parameter3
parameter4

=

In the above example, the outermost square brackets indicate that any parameters
which are enclosed within the brackets are optional parameters. The inner braces

indicate that if you decide to specify the optional parameters, you must select one
line from each vertical list shown.

Throughout this manual the examples show user-typed information in boldface. Information the
system prints at your terminal is shown in lightface.

In addition, this manual assumes that you type a carriage return after each line you type at your
terminal. Whenever there is any doubt about the necessity of the carriage return, it is indicated
by the symbol D For example,

s

In the above example, the‘) symbol indicates that the user must type a carriage return after the
system prints the asterisk at the terminal.

The symbol [ indicates a blank.
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LOGICAL UNIT NUMBERS

Some of the subprograms described in this manual are based on logical unit numbers (luns).
That is, you call these subprograms without specifying specific input and output devices.
The system associates the luns with peripheral devices.

The system assigns all foreground luns to the terminal at system bootup. When entering the
REDUCE program, the system assigns all luns for that background to the terminal. To
assign or change the device with which a lun is associated, use the LOG program or REDUCE
program ASSIGN command.

For more information on logical unit numbers and the ASSIGN command, see the Processing
Data manual.
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SECTION ONE:

READING THE SYSTEM AND LOGGED DATES
AND TIMES

This section describes the subprograms that read the system date and time, and the date and time recorded
in a log file. The TIME subprograms perform the computation and code conversion to put the date-time
value in a readable format.

The TIME file provides subprograms that:

1. Read the current date and time,

Read the date and time stored in a log file,

Return the date and time as a floating-point number,
Return the date and time as ASCI| characters to a lun, and
Store the ASCII value of the date and time in a string array.

oos W

The chart below shows the relationships between the subprograms.

X y Subprograms for Subprograms for
Time? .
fction ale o S Current System Data Log File Data
Returned as a Date CURDAY FILDAY
Floating-Point
Value Time CURSEC FILSEC
Printed in Date CRDATE FLDATE
ASCI| Charac-
ters Time CRTIME FLTIME
Sto_res ina Da’ge and MOVDAT MOVEDA
String Time

In the following discussion, midnight is the start of a new day. That is, 0.0 seconds into the current day.
Printing is the process of transferring ASCII characters to an output device or file assigned to a lun.

The form hh:mm:ss, used for time, indicates two hour digits (hh), two minute digits (mm), and two
second digits (ss). For example, 13:00:53. The form ddOmmmUyy, used for dates, indicates two day
digits (dd), the first three letters of the name of a month (mmm), and two year digits (yy) for the year
19yy. For example, 04 JUL 76.
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System Date and Time

The system maintains the date-time as the number of seconds from 1 January 1900 to the date-time last
entered into the system. The system requests the date and time when the system is booted. You may

change the currently specified date and time with the Executive commands DATE and TIME (see the
Command Language Reference Guide).

Logged Date and Time

A test program that logs data usually includes LOGMARKER statements to flag devices and groups of
devices. The date-time resides in the marker records. When a LOGMARKER statement executes, the
system date-time is recorded. In addition, whenever you close a log file LOG records the test date-time
in the EOF record.

record is read, the log date-time is set to the value from that record. Therefore, when you read a log
file date-time, the result is 0.0 if a marker record has not been read. Otherwise, the result is the value
from the most recently read marker record.

The Real-Time Clock Option

With the real-time clock on the system, the system date-time contains the number of seconds from mid-
night 1 January 1900 to the date and time last entered by the operator, plus the time in seconds since
that entry. Therefore, a marker record records the exact date and time the record was logged.

Processing Data Subprograms REV A NOV 1977
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These subprograms are on the TIME file.

Summary of the Date and Time Subprograms

Function Declaration Purpose
CURDAY CURDAY(0) Returns the current date in
days since 1 January 1900.
CURSEC CURSEC(0) Returns the current time in
seconds since midnight.
FILDAY (e,ilun) FILDAY(N,V) Returns the date, logged in
the specified log file, in days
since 1 January 1900.
FILSEC(e,ilun) FILSEC(N,V) Returns the time, logged in
the specified log file, in sec-
onds since midnight.
Subroutine Declaration Purpose
CRDATE(olun) CRDATE(V) Prints the current date.
CRTIME (olun) CRTIME(V) Prints the current time.

FLDATE(e,ilun,olun)

FLTIME(e,ilun,olun)

MOVDAT (string,start,stop)

MOVFDA (e,ilun,string,
start, stop)

FLDATE(N,V,V)

FLTIME(N,V,V)

MOVDAT(I,V,V)

MOVFDA(N,V,I,V,V)

Prints the date logged in
the specified log file.

Prints the time logged in
the specified log file.

Stores the current date
and time in string.

Stores the date and time,

logged in the specified
file, in string.
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. Function Call: CURDAY

Declaration: FUNCTION CURDAY(0): TIME

Purpose: CURDAY returns the current date in days since 1 January 1900.

Function Call: CURSEC
Declaration: FUNCTION CURSEC(0);TIME

Purpose: CURSEC returns the current time in seconds since midnight of the current day.

f
i
f
i
I
I
I
I

Function Call: FILDAY (e,ilun)
l Declaration: FUNCTION FILDAY(N,V):TIME

Purpose: FILDAY returns the date, logged in the log file assigned to ilun, in days since
' . 1 January 1900.

Arguments: ilun must be assigned to an input log file.
1
1
I
I
1
1
f
1
I

e is an error indicator. If FILDAY successfully reads a date, e equals 0. If the lun
is not the correct type or is unassigned, e equals -2.

Function Call: FILSEC(e,ilun)
Declaration: FUNCTION FILSEC(N,V):TIME

Purpose: FILSEC returns the time, logged in the specified log file, in seconds since midnight
of the day the file was logged.

Arguments: ilun must be assigned to an input log file.

e is an error indicator. If FILSEC successfully reads a time, e equals 0. If the lun
is not of the correct type or is unassigned, then e equals -2.
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Subroutine Call: CRDATE (olun)
Declaration: SUBROUTINE CRDATE(V):TIME
Purpose: CRDATE prints the current date in the form ddCOmmmyy without any leading

or trailing spaces.

Argument: olun is the output lun receiving the nine ASCII characters. If the lun is unassigned
or not an output lun, then CRDATE acts as a no-op and does not print any output.

Subroutine Call: CRTIME (olun)
Declaration: SUBROUTINE CRTIME(V):TIME
Purpose: CRTIME prints the current time in the form hh:mm:ss without leading or

trailing spaces.

Argument: olun is the output lun receiving the eight ASCII characters. If the lun is
unassigned or not an output lun, then CRTIME acts as a no-op and does not
print any output.
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Declaration:

Purpose:

Arguments:

Subroutine Call:

Declaration:

Purpose:

Arguments:

Processing Data Subprograms

Subroutine Call:

FLDATE (e,ilun,olun)

SUBROUTINE FLDATE(N,V,V): TIME

FLDATE prints the date logged in the selected log file in the form
ddO0OmmmOyy without leading or trailing spaces.

olun is the output lun receiving the nine ASCII characters. If olun is unassigned,
FLDATE acts as a no-op and does not print any output.
ilun is the input lun. It must be assigned to an input log file.

e is an error indicator. |f FLDATE successfully reads a date, e equals 0. [f the
input lun is not of the correct type or is unassigned, then e equals -2.

FLTIME (e, ilun,olun)

SUBROUTINE FLTIME(N,V,V):TIME

FLTIME prints the time, logged in the selected log file, in the form hh:mm:ss
without leading or trailing spaces.

olun is the output lun receiving the eight ASCII characters. If olun is unassigned,
FLTIME acts as a no-op and does not print any output.
ilun is an input lun which must be assigned to an input log file.

e is an error indicator. If FLTIME successfully reads the time, e equals 0. If
the input lun is not of the correct type or is unassigned, then e equals -2.
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Subroutine Call:

Declaration:

Purpose:

Arguments:

Subroutine Call:

Declaration:

Purpose:

Arguments:

MOVDAT (string,start,stop)

SUBROUTINE MOVDAT(1,V,D):TIME

MOVDAT stores the current date-time in string. It transfers up to 19 characters

in the form hh:mm:ssO000ddOmmmOyy and pads unused string space with spaces.

string is the name of an integer array that receives the date-time characters.
start specifies the character element in string at which MOVDAT starts storing
characters. stop specifies the character element at which MOVDAT stops
storing characters.

For an explanation of strings, see Section Four of this manual. Note that if pro-
vision for only eight characters is made, MOVDAT only stores time in the string.

If start or stop is outside the integer array subscript range, then the system dis-
plays the AC error and the test program halts.

MOVFDA (e,ilun,string,start,stop)

SUBROUTINE MOVFDA(N,V,I,V,V): TIME

MOVFDA stores the date-time, logged in the specified log file, in string in the
form hh:mm:ssO00ddOmmmOlyy. It transfers up to 19 characters and pads
unused trailing string space with spaces.

string is the name of an integer array that receives the ASCI| date-time charac-
ters. start specifies the character element at which MOVFDA starts storing
characters. stop specifies the character element at which MOVFDA stops storing
characters.

ilun is an input lun which must be assigned to an input log file.

e is an error indicator. If MOVFDA successfully stores the date-time, e equals
0. If the input lun is not the correct type or is unassigned, then e equals -2.
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SECTION TWO:

STORING BINARY INFORMATION IN INTEGER
ARRAYS

The subprograms described in this section store and recover binary information (for example,
pattern data) using the integer arrays. After you define a binary array, use these subprograms
to modify and read individual bits, or groups of bits, in the binary array.
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The subprograms described in this section are on the file BARRAY.

Summary of BARRAY Subprograms

Subroutine

Declaration

Purpose

BARRAY (iarray,xmax,ymax,zmax)

SETBIT (state,barray,x,y,z)

SETCEL (value,barray,x,y,z)

SETCOL (value,barray,x,y,z)

SETROW(value,barray,x,y,z)

BARRAY(I,V,V,V)

SETBIT(V,I,V,V,V)

SETCEL(V,I,V,V,V)

SETCOL(V,I,V,V,V)

SETROW(V,I,V,V,V)

Dimensions an existing integer
array into a binary array.

Modifies an individual bit of
the binary array.

Modifies a group of bits in
the X direction.

Modifies a group of bits in
the Z direction.

Modifies a group of bits in
the Y direction.

Function

Declaration

Purpose

GETBIT (barray,x,y,z)

GETCEL (barray,x,y,z)

GETCOL (barray,x,y,z)

GETROW! (barray ,x,y,z)

GETBIT(L,V,V,V)

GETCEL(l,V,V,V)

GETCOL(I,V,V,V)

GETROW(I,V,V,V)

Reads an individual bit of
the binary array.

Reads a groups of bits in
the X direction.

Reads a group of bits in
the Z direction.

Reads a group of bits in
the Y direction.
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Subroutine Call:

Declaration:

Purpose:

Arguments:

Comments:

Example:

BARRAY (iarray xmax,ymax,zmax)

SUBROUTINE BARRAY/(I,V,V,V):BARRAY

You can store binary data in single bits within an integer array. Each array
element stores 16 binary bits. BARRAY dimensions the space in an existing
iarray into a three-dimensional bit array. BARRAY must dimension an
integer array before the other binary information subprograms can store or
recover binary data.

iarray specifies the name of the integer array in which the bit array is to be
dimensioned.

xmax, ymax, and zmax specify the dimensions in bits of the bit array. If

BARRAY attempts to exceed the space available in iarray, an AC error results.

BARRAY uses the first three iarray elements to store the dimensions of the
bit array. Therefore, the space available for the binary data is:

number of bits = (n - 3) * 16, where n is the number of iarray elements.

First, declare an integer array:
4.01 IARRAY 1A(67)

Then, dimension this array into a bit array:
4.02 BARRAY(IA,8,8,16)

Therefore, |A is dimensioned to be 8 bits by 8 bits by 16 bits, for a total of
1024 bits. The total available space in |A is (67 - 3) * 16, or 1024 bits.

@ Processing Data Subprograms




Declaration:

Purpose:

Arguments:

Example:

Function Call:

Declaration:

Purpose:

Arguments:

Example:

Processing Data Subprograms

Subroutine Call:

SETBIT (state, barray, x,y, z)

SUBROUTINE SETBIT(V,1,V,V,V):BARRAY

SETBIT modifies an individual bit within a bit array.

state determines if the selected bit position is set or cleared. If state equals zero,
the bit is cleared. Otherwise, it is set.

barray specifies the name of the array to be modified.

X, Yy, and z select the bit to be modified.

5.01 SETBIT(X,IA,5,5,10)

SETBIT sets the bit at (5,5,10) in the bit array |A if X is not zero, and clears
the bit if X is zero.

GETBIT(barray,x,y,z)

FUNCTION GETBIT(1,V,V,V):BARRAY

GETBIT reads an individual bit within a bit array.

barray specifies the name of the array which is to be read.

X, Y, and z specify the bit whose value is converted to a floating-point number
and returned as the value of the function.

5.02 V = GETBIT(IA,5,5,10)

The result equals one if bit (5,5,10) is set. Otherwise, the result equals zero.
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Subroutine Call:

Declaration:

Purpose:

Arguments:

Example:

Function Call:

Declaration:

Purpose:

Arguments:

Result:

Example:

24

SETCEL (value, barray, x,y,z)

SUBROUTINE SETCEL(V,1,V,V,V):BARRAY

SETCEL modifies up to 16 bits within a bit array.

SETCEL converts value to a 16-bit integer. Then, SETCEL uses the integer, one bit

at a time, to modify up to 16 bits in the bit array.

barray specifies the bit array to be modified.

SETCEL modifies barray by storing the least significant bit of value in (x,y,z).
SETCEL increments x and modifies the next bit with the next bit of value, until it

accesses 16 bits or reaches the maximum x value of the array.

5.03 SETCEL(V,IA1,5,5)

SETCEL converts the value of V into an integer and uses V to modify the bits at
(1,5,5), (2,6,5), (3,56,5),... until SETCEL accesses 16 bits or reaches the maximum

X value of the array.

GETCEL(barray,x,y,z)

FUNCTION GETCEL(I,V,V,V):BARRAY

GETCEL reads up to 16 bits in a bit array.

barray specifies the bit array to be read.

Starting at bit address (x,y,z), GETCEL reads barray, one bit at a time, incrementing
x after each read. GETCEL continues until it reads 16 bits or reads the maximum

x limit.

The result of GETCEL determines, on a bit-by-bit basis, each bit of a 16-bit integer.
GETCEL converts this integer to a floating-point value and returns it as the value of

the function.

504 F = GETCEL(IA,1,5,5)

The least significant bit of the variable F equals one if the bit at (1,5,5) is set.
Likewise, GETCEL reads the bits at (2,5,5), (3,6,5),... to determine the value of
the corresponding bits of the variable F. As the coordinate increases, GETCEL

modifies a more significant bit.
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Subroutine Call:

Declaration:

Purpose:

Arguments:

Example:

Function Call:

Declaration:

Purpose:

Arguments:

Result:

Example:

Processing Data Subprograms

SETROW/(value, barray, x,y, z)

SUBROUTINE SETROW(V,1,V,V,V):BARRAY

SETROW modifies up to 16 bits of a bit array.

SETROW converts value to a 16-bit integer. Then, SETROW uses the integer, one
bit at a time, to modify up to 16 bits in the bit array.

barray specifies the bit array to be modified.

SETROW modifies barray by storing the least significant bit of value in (x,y,z).
SETROW increments y and modifies the next bit with the next bit of value, until
it accesses 16 bits or reaches the maximum y value.

5.10 SETROW(V,IA,1,5,5)

SETROW converts the value of V into an integer and uses it to modify the bits
(1,5,6), (1,6,5), (1,7,5),... until SETCOL accesses 16 bits or reaches the maximum
Y value.

GETROW(barray, x,y, z)
FUNCTION GETROW(I,V,V,V):BARRAY
GETROW reads up to 16 bits in a bit array.

barray specifies the bit array to be read.

Starting at bit address (x,y,z), GETROW reads barray, one bit at a time, incrementing
y after each read. GETROW continues until it reads 16 bits or reads the maximum
y limit.

The result of GETROW determines, on a bit by bit basis, each bit of a 16-bit integer.
GETROW converts this integer to a floating-point value and returns it as the value of
the function.

5.06 H=GETROW(IA,1,5,5,)

The least significant bit of the variable H equals one if the bit at (1,5,5) is set.
Likewise, GETROW reads the bits at (1,6,56), (1,7,5),... to determine the value of
the corresponding bits of the variable H. As the coordinate increases, GETROW
modifies a more significant bit.



Subroutine Call:

Declaration:

Purpose:

Arguments:

Example:

Function Call:

Declaration:

Purpose:

Arguments:

Result:

Example:

2-6

SETCOL (value,barray, x,y, z)

SUBROUTINE SETCOL(V,I,V,V,V):BARRAY

SETCOL modifies up to 16 bits of a bit array.

SETCOL converts value to a 16-bit integer. Then, SETCOL uses the integer, one
bit at a time, to modify up to 16 bits in the bit array.

barray specifies the bit array to be modified.

SETCOL modifies barray by storing the least significant bit of value in (x,y,z).
SETCOL increments z and modifies the next bit with the next bit of value, until
it accesses 16 bits or reaches the maximum z value.

5.03 SETCOL(V,IA,1,5,5)

SETCOL converts the value of V into an integer and uses V to modify the bits
(1,5,5), (1,5,6), (1,6,7),... until SETCOL accesses 16 bits or reaches the maximum
Z value.

GETCOL(barray,x,y,z)

FUNCTION GETCOL(I,V,V,V):BARRAY

GETCOL reads up to 16 bits in a bit array.

barray specifies the bit array to be read.

Starting at bit address (x,y,z), GETCOL reads barray, one bit at a time, incrementing
z after each read. GETCOL continues until it reads 16 bits or reads the maximum
z limit.

The result of GETCOL determines, on a bit-by-bit basis, each bit of a 16-bit
integer. GETCOL converts this integer to a floating-point value and returns it as
the value of the function.

5.80 F = GETCOL(IA,1,5,5)

The least significant bit of the variable F equals one if the bit at (1,5,5) is set.
Likewise, GETCOL reads the bits at (1,5,6), (1,6,7),... to determine the value of
the corresponding bits of the variable F. As the coordinate increases, GETCOL
modifies a more significant bit.
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SECTION THREE:
GRAPHICS

Graphics software consists of two system files: GRAPH1 and GRAPHV. GRAPH1 contains the sub-
routines needed to produce direct graphic displays on the terminal screen. The subroutines in GRAPHV
contain the subroutines needed to produce direct graphic displays and have the added capability of pro-
ducing proportional graphic displays from data with a range equal to the range of a single-precision
floating-point number.

Direct graphics work directly with the 781 x 1024 addressable points on the terminal screen. Propor-
tional graphics allows you to define the range of the data; the subroutines translate the data to fit
within a specified area on the terminal screen.

Graphics output from these subroutines always goes to logical unit number 12. The user can assign the
logical unit number to a file or to any output device. Graphics input, such as that from the cross-hair

positioning subroutines CRSHR and CRSHRYV, is independent of the logical unit number and is always

from the terminal.

If you desire the capability of direct graphics only, use the GRAPH1 file. This is because the GRAPH1
file requies less memory space than GRAPHV. Therefore, more space is available for test programs.
To include the proportional graphics subroutines, only call the GRAPHYV file.
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The Terminal Screen

The terminal screen is a two-dimensional surface consisting of a discrete 1024 x 1024 matrix of address-

able points; 1024 x 781 of these points lie in the viewable area® of the terminal screen (Figure 3-1). The
origin of the screen lies at the extreme lower left corner.

’/ (1023, 1023)

| UNVIEWABLE |
| AREA | ,/ (1023, 780)
—0
VIEWABLE
AREA

L
\(O, 0)

23398-01

Figure 3-1. TERMINAL SCREEN
Bounded by 0 and 1023 on the X-Axis

and by 0 and 1023 on the Y-Axis, but
only O through 780 on the Y-Axis is in
the viewable area.

*Vectors just above 780 on the Y-axis may be visible but marginal in quality. For the
purpose of this manual, such vectors are considered part of the unviewable area.
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Summary of the Graphic Subroutines

The subroutines listed below are in both the GRAPH1 and GRAPHYV files.

Subroutine

Declaration

Purpose

ALFPOS(tstat,x,y)

CRSHR(char,x,y)

CURSOR (x,y)

DRAW (x,y,mode)

LOCATE(x,y)

POINT (x,y,type)

VECTRF(x1,y1,x2,y2)

ALFPOS(N,N,N)

CRSHR(N,N,N)

CURSOR(V,V)

DRAW(V,V,V)

LOCATE(N,N)

POINT(V,V,V)

VECTRF(V,V,V,V)

Returns the coordinates of the bottom
left corner of the alpha cursor and the
terminal status.”

Turns on the terminal screen cross hairs,
waits for you to press a key, then
returns the cross-hair coordinates and
the value of the character pressed.”

Moves the bottom left corner of the
alpha cursor to the screen coordinates
(x,y).

Draws a vector from the current beam
position to the screen coordinates (x,y).

Returns the cross-hair coordinates in
(x,y) without user intervention.™

Plots a period (.), minus (), or plus (+)
at screen cordinates (x,y).

Draws a vector on the terminal screen
between (x1,y1) and (x2,y2).

*For proper operation of these subroutines, the 4010 terminal graphic input terminators
must be strapped for No CR, No EOT. See the 4010 display terminal manual (070-1225).
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. The following subroutines are only on the GRAPHYV file.

Subroutine Declaration Purpose

ALFPSV (tstat,xv,yv) ALFPSV(N,N,N) Returns the user data-space coordinates
at the bottom left corner of the alpha
cursor and the terminal status.®

CRSHRV (char,xv,yv) CRSHRV(N,N,N) Turns on the terminal screen cross hairs,
waits for you to press a key, then re-
turns the cross-hair coordinates and the
value of the character pressed.”®

DCOORD (xvmin,xvmax,yvmin,yvmax) DCOORD(V,V,V,V) Defines the coordinates of the user data-
space window.

DRAWV (xv,yv,mode) DRAWV(V,V,V) Draws a vector from the current imagi-
nary beam position to (xv,yv) on the
user data-space.

LOCATV (xv,yv) LOCATV(N,N) Returns the user data-space cross-hair
coordinates in (xv,yv) without operator
intervention.®

MAPOUT (xs,ys,map,xv,yv) MAPQUT(N,N,N,V,V) Returns the screen coordinates scaled
and translated from user data-space
coordinates.

POINTV (xv,yv,type) POINTV(V,V,V) Plots a period (.), minus (=) or plus (+)

on the user data-space.

SCOORD (xsmin,xsmax,ysmin,ysmax) SCOORD(V,V,V,V) Defines the boundaries of the screen
window.
VECTRV (xv1,yv1,xv2,yv2) VECTRV(V,V,V V) Draws a vector from (xv1,yv1) to

(xv2,yv2) on the user data-space.

*For proper operation of these subroutines, the 4010 terminal graphic input terminators must
be strapped for No CR, No EOT. See the 4010 display terminal manual (070-1225).
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Direct Graphics

Direct graphics relate directly with the terminal screen. Therefore, you work at a basic graphic level and

avoid the overhead of the proportional graphics transformation routines. With direct graphics, you have

the responsibility of keeping data points on the screen. That is, the ranges are: 0 < X < 1023 and
0<Y<780.

Mode entry and appropriate output handling is automatic. Direct graphics are primarily used with numeric
output and for display layout. You may freely alternate between direct and proportional graphics.
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Subroutine Call:

Declaration:

Purpose:

Arguments:

Subroutine Call:

Declaration:

Purpose:

Arguments:
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VECTRF(x1,y1,x2,y2)

GRAPH1
SUBROUTINE VECTRF(V,V,V,V): GRAPHV

VECTRF draws vectors on the terminal screen between (x1,y1) and (x2,y2).

x1 is the x coordinate of the first point.
y1 is the y coordinate of the first point.
x2 is the x coordinate of the second point.
y2 is the y coordinate of the second point.

POINT(x,y,type)

GRAPH1

SUBROUTINE POINT (V,V,V): GRAPHV

POINT draws a point graph.

x specifies the X coordinate of the point. vy specifies the Y coordinate of the point.

You specify what is drawn at (x,y) with type.
If type = 1, draw a point* (.),

2, draw a minus (-),

3, draw a plus (+).

Any other value of type causes a point®.

*The + and - are alphanumeric characters. The point is created by intensifying the spot
at the current beam position (i.e., the point is not an alphanumeric period). The point
is brighter (more intense) than the period.
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Subroutine Call: CURSOR(x,y)

Declaration: SUBROUTINE CURSOR(V,V): 322::::/

Purpose: CURSOR moves the bottom left corner of the alpha cursor to the position on
the screen specified by x and y.

Arguments: x and y are the screen coordinates of the desired position.

Comments: The axis of the graph can be drawn with the VECTRF subroutine and the graph

labeled with the CURSOR subroutine and the PRINT statement.™

CURSOR spaces characters horizontally at 14 point-intervals and vertically at
22 point-intervals. This 14-point x 22-point area includes the blank space
necessary for separating the characters one from another, and the blank space
between lines of characters. The actual character size is 10 points x 16 points
(on a TEKTRONIX 4010 terminal — the 4014/4015 terminals support other
character sizes). The 10-point x 16-point character is justified in the lower
left corner of the 14-point x 22-point area.

*See the Data Reduction Language manual for a discussion of the PRINT statement.
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Subroutine Call:

Declaration:

Purpose:

Arguments:

Subroutine Call:

Declaration:

Purpose:

Arguments:

Comments:
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DRAW(x,y,mode)

GRAPH1

SUBROUTINE DRAW(V,V,V): GRAPHV

This subroutine draws a vector from the current beam position to coordinates (x,y)
on the terminal screen.

x and y are the screen coordinates to which the vector is drawn.

mode defines the operation. If mode is:

<0, DRAW moves the current beam position to (x,y) without drawing a visible
vector and returns the terminal to alphanumeric mode.

=0, DRAW puts the terminal in the graphics mode and moves the current beam
position to (x,y) without drawing a visible vector.

>0, DRAW draws a visible vector.

A call must be made to DRAW with mode equal to O before visible vectors can be
drawn with mode greater than 0.

A call to DRAW with mode <0, or a call to CURSOR, causes DRAW to forget the
current beam position.

NOTE
DRAW produces the fastest graphics.

CRSHR(char, x,y)

GRAPH1
SUBROUTINE CRSHR(N,N,N): GRAPHV
CRSHR turns on the cross-hair cursor, allows you to adjust its position with the
thumbwheels, and waits for you to press a key. CRSHR then returns the cross-
hair coordinates in (x,y) and the value of the character you pressed in char.

x and y receive the screen coordinates of the cross-hair cursor.

char receives the floating-point value of the ASCII representation of the charac-
ter you pressed.

The characters CTRL/C, CTRL/S, CTRL/T, CTRL/V, and ALTMODE retain
their normal system functions when typed in response to CRSHR. For example,
pressing CTRL/C aborts the program.
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Subroutine Call: ALFPOS(tstat, x,y) O
. . JGRAPH1

Declaration: SUBROUTINE ALFPOS(N,N,N): GRAPHV

Purpose: ALFPQS returns the screen coordinates of the bottom left corner of the alpha cursor

in (x,y) and the terminal status in tstat.

Arguments: x and y are the screen coordinates of a character position extending 14 points to the
right of x and 22 points above y.

tstat receives code specifying the terminal status.” Bit assignments for this word are:

Bit Octal Value Function if the Bit Is Set

0 1 Auxiliary device is not enabled or is nonexistent.
1 2 The cursor is at margin one.

2 The terminal is not in the graphics mode.

3 10 Linear interpolation is off.

4 20 The hard copy unit is not ready.

5 40 This bit is always set.

tstat normally equals 455 during alphanumeric /ol

Subroutine Call: LOCATE(x,y)
L . ) GRAPH1
Declaration: SUBROUTINE LOCATE(N,N): GRAPHV
Purpose: LOCATE returns the current cross-hair coordinates without operator intervention.
Arguments: x and y are the screen coordinates of the cursor.
Comments: LOCATE is similar to CRSHR, but does not wait for you to press a key.

Therefore, it does not return the value of a character.

*Refer to the display terminal manual (070-1255) for more information.

TAlphanumeric 1/0 displays characters. Graphics 1/0 displays lines.
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Proportional Graphics

User Data-Space

The user data-space is an imaginary two-dimensional surface with a range in both the X and Y directions
equal to the range of a single precision floating-point number (Figure 3-2). Using the data-space, the user
may construct drawings, pictures, and graphs of extreme complexity and detail.

+Y

X - = X

\ (0.,0.)

-Y
23398-02

Figure 3-2. USER DATA-SPACE Bounded only by the
floating-point range.

Since the unit of measurement of the user data-space is arbitrary, it may be assumed to be representative

of any measurement unit from microns to light-years, with all measurements translated to the assumed unit
for the given drawing. For example, the user decides that the basic unit of the data-space will represent
inches. Then the coordinate (2., 0.5) represents a point two inches to the right of the origin on the X-axis
and one-half inch up on the Y-axis. To indicate the point one mile (63,360 inches) to the left of the origin
along the Y-axis, the coordinate (-63360.0, 0.0) would be used.

The user data-space is similar to normal displays and plotting devices in that there is a movable point which
may be thought of as the writing cursor on the data-space. This point is called the imaginary beam.

39
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Windowing

Any portion or all of the user data-space may be viewed through the technique of windowing. The portion
of the data-space to be displayed is defined by a rectangular boundary. This rectangle is called the user
data-space window, and only those vectors within the window are displayed.

It is not necessary to use the whole terminal screen for display of the user data-space. You may define
a rectangular section of any size and location on the screen as the window area. This rectangle is called
the screen window and, together with the user data-space window, defines the transformation between the

data-space and the screen (Figure 3-3).

USER
—— DATA-SPACE
WINDOW

USER DATA-SPACE

NOTE

Lines outlining the screen window
position are not automatically
drawn. They are used here for
illustrative purposes only.

Figure 3-3.

| SCREEN
WINDOW
TERMINAL
SCREEN
23398-03
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The graphics routines automatically eliminate vectors and portions of vectors which lie outside the user
data-space window, as well as scale and convert the vectors that are contained in or pass through the user
data-space window.

The initial window definition is set so that the portion of the user data-space with coordinates equivalent
to the screen are displayed.

User Data-Space Window Initial Values:

X minimum — 0., Xmaximum — 1023
Y minimum — 0., Ymaximum — 780

Screen Window Initial Values:

X minimum — 0, X maximum — 1023
Y minimum — 0, Ymaximum — 780

The data-space is used by first defining the window, then constructing a graph with the use of the graphic
routines. The user may display several portions of the data-space at one time by redefining the window
and reprocessing the data-space for each (Figure 3-4) or may superimpose data from several data-spaces by
using a common screen window (Figure 3-5). All transformations between the data-space and the screen are
based upon the latest window definitions.

TERMINAL
SCREEN
USER
DATA-SPACE $3398.04
. Figure 3-4. Use of Several Windows.
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Figure 3-5. Screen window common to several data-spaces.
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Since only the portions of vectors and the points which lie within the current window are displayed, the
imaginary beam position does not always represent the actual storage beam position. The actual beam is
represented on the user data-space by the real beam, which is updated to reflect the actual output to the
terminal. Figure 3-6 illustrates the differences between the imaginary beam and the real beam.
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