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PREFACE 
 

This programming reference manual provides technical information for 
FORTRAN programming development  using the SciPlot graphics library. 
SciPlot supports PC compatible computers. Graphics devices supported 
include graphics adapters and graphics printers as supported under the 
Microsoft Windows operating systems. HP pen plotters as well as Postscript 
printers are supported as directly attached devices. SciPlot applications can 
execute under the Microsoft Windows operating system as stand-alone 
Windows applications. The SciPlot library is available in versions that are 
compatible with a wide variety of FORTRAN compilers. SciPlot provides 
basic plotting primitive routines that can be used for a variety of scientific 
applications. The distribution includes: the SciPlot graphics library with 
reference manual, example source programs, help files, and character sets 
files based on an extended version of National Bureau of Standards 
Hershey Occidental Font System and Graphics Symbols. 

 
 
 
 

NOTICE 
 
 MicroGlyph Systems reserves the right to make changes without notice to 

information contained in this manual. MicroGlyph Systems assumes no 
responsibility for any errors or consequential damages that may result from 
use or misinterpretation of any information contained herein. No part of this 
manual may be copied or reproduced without prior written permission of 
MicroGlyph Systems.  
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Chapter 1  
 
Introduction 
 

SciPlot provides the FORTRAN user a versatile graphics plotting package that will 
produce high resolution plots on graphics monitors, printers, directly attached HP 
pen plotters, Postscript printers, or a variety of standard graphics formatted files. 
The routines provided are graphics primitives which allow the building of complex 
graphics functions. The character sets have a quality that compares favorably with 
photo typesetting. All the figures in this document have been produced using 
SciPlot export graphics disk files. 

1.1  General Information 

 
The graphics routines provided were designed for use on PC processors operating 
under the Microsoft Windows operating system. In addition, the system should 
have: 1) a MicroGlyph Systems supported FORTRAN compiler installed, 2) a 
graphics capable printer, or a directly attached Postscript printer, or HP pen plotter, 
and 3) a color graphics monitor. The character fonts are software generated vector 
based sets. Most graphics are performed in a vector mode, although image 
processing is also available. During the vector processing, the individual rasters or 
pixels are made visible or registered on the selected graphics device. Vectors are 
converted to a line of rasters on the graphics printer, or the raster based color 
monitor. This technique allows flexibility in translation, scaling, and rotation of the 
graphics output during the vector to raster conversion process and guarantees 
virtually identical results on all supported devices within their respective resolution 
constraints. 

1.2  Graphics Plotting Software 

 
The basic graphics software allows a FORTRAN programmer to call routines that 
will register a plot on any graphics device supported by the Microsoft Windows 
operating system. The plot will be represented as a set of vectors. The vectors are 
generated by the movements of a ñvirtual plotter pen". The pen can be lifted up or 
be put down on the virtual plot frame. Once the pen is down, it can be moved to a 
new position. This "move to" action produces a complete vector, which then may be 
drawn. In order to realize this simple capability, a set of routines are provided to 
give elementary plot control, character generation, axis scaling and generation, and 
vector drawing. All of these functions can be utilized during "application program 
execution" after the plotting routines have be initialized The routines exist in 
FORTRAN linkable libraries. The vectors are produced and registered on the 
graphics device through the use of the native Windows 32 bit application 
programming interface (API). Optionally, an export graphics file may be produced 
for later inclusion in word processor documents or viewing by Internet browsers or 
graphic file viewers. 
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1.3  Internal Vector Processing 

 
During "application program execution", the raw vectors are processed internally 
and written out to the graphics device selected. The FRAME and PLTEND routines 
insure that a plot frame is complete and written out or registered on the selected 
graphics device. The only limitation on the amount of output is the space available 
on disk for the graphics image data or generation of export files. The raw graphics 
vectors can be translated, scaled, and rotated. They are always clipped to graphic 
device's plot frame limits. Character rotation is performed in the SYMBOL and 
NUMBER routines by mathematically rotating the vectors. Global rotation, scaling, 
and translation applies to all the vectors, and is provided by calling the FACTOR 
routine. The absolute mapping from plot frame coordinates to device frame 
coordinates (rasters or pixels) is performed in the PLOT routine. An interception of 
the vectors with the edge of the plot frame provides the clipping function. A high 
speed computationally efficient tile code algorithm is used in this processing. 
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Chapter 2  
 
Graphics System Environment 
 

The basic graphics system environment consists of Microsoft Windows supported 
graphics capable printer devices, Postscript printers, HP pen plotters, or a high 
resolution color graphics monitors. Each of these graphics devices has certain 
hardware limitations with respect to their plotting area and resolution. The graphics 
drivers are provided by the Microsoft operating system.  SciPlot uses the native 
Windows API to utilize graphics modes and color palettes. Graphics export files are 
written using SciPlot drivers and the Windows API I/O functions. This insures no 
conflict with FORTRAN I/O units usage. The printers, color graphics screens, 
graphics coordinate systems, and system support are discussed in the following 
sections. 

2.1  Printer Device Support 

 
There are two methods of support for graphics printers under SciPlot. The first 
method is able to use any system graphics printer. These printers are either directly 
attached to the PC by the operating system or are attached as network printers, 
shared from other systems. All that is required for these printers is that they are 
capable of graphics in black and white or color. A second method is to have a 
graphics printer connected to the parallel or serial port of the PC. SciPlot has drivers 
capable of supporting both Postscript printers and HP pen plotters using this 
method since these devices are directly capable of accepting vector drawing 
commands. 

2.2  Color Graphics Screen Support 

 
The Microsoft Windows operating system supports graphics adapters that are 
memory-mapped. Basically, every pixel on the video screen corresponds to a 
location in memory set aside for the video display. SciPlot utilizes device 
independent blocks (DIB) to address this memory. The adapter drivers included 
with Windows display these pixels on the adapter at a high update rate. This 
memory-mapped feature allows SciPlot to address any location within the plot 
frame through the use of Windows 32 bit API functions. Basically, there is no limit 
on the number of vectors one may draw on the screen. The only limit is the amount 
of time a user is willing to wait. All color modes are supported: 16, 256, High Color 
(16 bit), True Color (24 and 32 bit).  

2.3  Graphics Device Coordinate System 

 
By example, a graphics laser printer coordinate system uses a Cartesian coordinate 
system. It is a two-dimensional planar system which defines an "origin" from which 
perpendicular X and Y axes are located. Discrete coordinates are then referenced 
in this "virtual plotting frame" which has limits of 0.0 to 8.5 inches in the x-axis 
dimension, and 0.0 to 11.0 inches in the y-dimension. In angle space, the x-axis is 
along the line with an angle equal to 0.0 degrees, and the y-axis is along the line 
with an angle equal to 90.0 degrees. A laser printer usually prints 8 inches on the 
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horizontal because there is a physical margin imposed by the hardware of 0.25 
inches on the left and right of each plot when 8.5 by 11 inch paper is used. The 
physical margin above and below the plot is 0.5 inches. Therefore, the effective or 
printable area will be approximately 8 by 10 inches with standard letter paper. 
Although other graphic devices have a larger physical area in each dimension, the 
same coordinate system is used. As new screen devices become supported by the 
operating system, the pixel dimensions and basic resolution will be retrieved  and 
used with default values. The following table summarizing known device 
characteristics that represents SciPlot graphics output. 

 
Device X-Axis   Y-Axis   

 Pixels Inches Resolution Pixels Inches Resolution 

Screens       

 640 8.0 60 480 8.0 60 

 800 10.7 75 600 8.0 75 

 1024 10.2 100 768 7.7 100 

 1280 11.1 115 1024 7.6 135 

Printers       

HPLJ 5100 8.5 600 6600 11.0 600 

Plotter       

HP755 36830 36.25 1016 14224 14.0 1016 

Files       

BMP 2548 8.5 300 3300 11.0 300 

HPG 36830 36.25 1016 14224 14.0 1016 

PCX 2548 8.5 300 3300 11.0 300 

PDF 2548 8.5 300 3300 11.0 300 

      PS 2548 8.5 300 3300 11.0 300 

EPS 2548 8.5 300 3300 11.0 300 

WPG 10200 8.5 1200 13200 11.0 1200 

 

Table 2.1 ï Graphics Device Resolutions 

 

2.4  Symbol Generation 

 
All symbols in the character sets have been represented by a technique known as 
contour or outline encoding. Basically, a few carefully chosen points along the 
outline of the character were encoded by reading the coordinates from a 64 by 64 
grid. Using these vertices which have been appropriately stored in the character 
set, one may reconstruct or approximate the character by connecting these vertices 
with straight lines or vectors. This provides efficient memory utilization, and lends 
itself to ease of processing. More complex characters were made by collecting the 
data points closer together to make the approximation more realistic. An advantage 
to keeping characters in this vector form is to allow flexible scaling and rotation 
through mathematical transformations. The character sets have been called duplex, 
or triplex according to the number of parallel strokes used in the construction of the 
character. The descriptive term simplex, complex, or gothic indicates the extent to 
which the characters contain tapered segments. The following figure shows a 
comparison of the types of character sets. 
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Figure 2.1 ï Type of Character Fonts 

 

2.4.2  Character Resolution 

 
The choice of character size is important when two grids are involved with different 
resolutions. The original characters were digitized on a 64 by 64 grid with 21 units 
equal to an inch. The  resolution is 0.047619" between pixels. In order to maintain 
the same fidelity, the characters should not be scaled below 21 units in the new grid 
space.  Basically, characters of any size may be drawn. The simplex character sets 
are least effected by resolution sizes. The duplex/triplex sets definitely show some 
degradation with sizes below this 0.17499" size. The following figure shows the 
effects of resolution on character registration. 

 
 

 

 
 

Figure 2.2 ï Character Resolution 

 

2.4.3  Inter-Character Spacing 

 
Inter-character spacing is controlled through the use of the SETMOD parameter in 
calls to PLTBEG and GETSET routines, and the use of the HEIGHT parameter in 
calls to SYMBOL and NUMBER. Also, the parameter CHGT in the AXIS call will 
influence inter-character spacing. The primary choice is whether to use equal 
spacing or non-equal spacing for character string displays. After that choice is 
made, then the height information will determine the inter-character spacing. For the 
equally spaced or fixed spacing option, characters are displayed a fixed increment 
of 24 grid units (24*0.047619) apart. This translates into a 1.1429*HEIGHT 
character spacing. In type setting terms, the pitch (number of characters per inch) 
and the point (72 points per inch) are important factors to consider when one 
chooses a character height. Listed below is a table organized to show optimal 
height setting with respect to point, pitch, and character resolution match. 
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HEIGHT(IN) POINT SPACING(IN) PITCH OPTIMIZES 

.1250  9 .1429     6.9 Point Size 

.1666 12 .1905 5.3 Point Size 

.2083 15 .2381 4.2 Point Size 

.2500 18 .2857 3.5 Point Size 

.1111  8 .1270     7.9 Pitch Size 

.1389 10 .1588     6.3 Pitch Size 

.1666 12 .1905     5.3 Pitch Size 

.2222 16 .2540     3.9 Pitch Size 

.2639 19 .3016     3.3 Resolution 

.5278 38 .6032  1.7 Resolution 

.7917 57 .9048  1.1 Resolution 

1.0555 76 1.2063  0.8 Resolution 

 

Table 2.2 ï Character Spacing 

 
 

The other option is to choose a non-equally spaced or proportional character 
spacing. When the characters were digitized, an aesthetically pleasing character 
width was chosen, greater than the actual width. The incremental value for each 
character is taken from the character width definition, which is different for each 
character. In this mode all characters are proportionally spaced to enhance the 
appearance of the graphics. Of course this mode precludes the alignment of 
columns of numbers or text, and makes centering of a character string somewhat 
difficult. The following figure shows examples of each character spacing mode. 
 

 
 

Figure 2.3 ï Inter-Character Spacing 

 

2.4.4  Data Centered Symbols 

 
A subset of characters in every character set has been carefully registered to have 
the geometric center co-located with the X,Y coordinate point. These characters are 
from the decimal values 16 to 31 inclusively. These character symbols are provided 
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so that data graphics symbols can be exactly registered on the data points. The 
following figure defines the symbols in this character subset. 

 

 
 

Figure 2.4 ï Data Centered Symbols 

 

2.4.5  String Control Characters 

 
There are six special control characters in each character set which allow positional 
control within character strings. These control characters may be used to do 
backspaces within strings, carriage returns to start of string, line feeds to next 
printable line, superscript and subscript within a string. They may be imbedded in a 
string through an assignment of character data, or may be specified directly through 
the "CHAR" function with an integer variable argument.  Although word processing 
in not intended in SciPlot, some of the functions may be implemented at the user 
level.  The following description outlines the function of each control symbol. 

 
NULL ï NUL(0) is a null character which causes no advance in the current print 
position. 

 
SUPER/SUBSCRIPT - SUP(7)/SUB(9) will raise or lower the current print position. 
The amount of movement is (.5238*HEIGHT). Successive calls will continue to 
raise or lower the current print position. Any movement must be reversed to be back 
to start print level. 

 
BACKSPACE - BS(8) causes a backward movement of the current print position 
this amount (1.1429*HEIGHT).  The use of BS can produce underlining or 
overscored characters. 

 
LINEFEED - LF(10) will advance to the next print line. The distance is 
(1.5238*HEIGHT). The position will be right under the current print position. 

 
CARRIAGE RETURN - CR(13) will return to the beginning of the string. The last 
character drawn coordinate determines the beginning of the string. 
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Chapter 3  
 
Programming Reference 
 

This programming reference section deals with basic information necessary to write 
programs that will produce graphics plots on a color monitors, printers, plotters, or 
graphics files. The various sections include functions representative of a complete 
graphics system. Elementary plot control is used to initialize the graphics routines, 
specifying such things as what character set to use and where to save the graphics 
output. Character plotting involves techniques employed to change character sets 
during execution, and how and where to display the alphabetic, numeric, and 
graphic symbols. Axis generation is important to have clear and precise 
representation of scientific data results. Data scaling allows data registration on the 
visible plot frame in some reasonable and intelligent fashion. The display of vectors 
and data points in the plot frame allows the accurate reporting of experimental data. 
Image data is required for certain applications. Imaging graphics functions are 
described and provided for devices that support such pixel oriented graphics 
capability. 

 

3.1  Graphics Library 

 
The SciPlot graphics routines are release the SCPIMP.A import library that is used 
with the SCPDLL.DLL dynamic link library to dynamically link an application to 
produce an executable file. The user should consult the Fortran userôs manual 
released by the compiler manufacturer for the exact format of the options that will 
compile and link the application. The run.bat and readme.txt files in this release 
contain such information. 

 

3.2  Main Application Programs 

 
SciPlot has been designed to support the native Microsoft Windows 32 bit 
environment. Main programs have to be structured differently for Windows than for 
a console command window. SciPlot has designed and implemented a WinMainSp 
routine and a WndProc routine to allow processing of Windows messages. These 
subroutines are loaded from the SciPlot library at link time The message processing 
loop in WndProc calls the APPMAIN subroutine when the user had selected the 
Run button under File. This APPMAIN subroutine is the main program for an 
application developed for the SciPlot library and has no arguments. APPMAIN will 
be run as an execution thread that is separate from the Windows message 
processing thread. When APPMAIN wants to terminate, it should call the WINEXIT 
subroutine as the last executable statement. This will guarantee that the APPMAIN 
thread is properly terminated and that all dynamic memory is released. See the 
TPLOT source program for an example. 
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3.3  Elementary Plot Control 

 
Elementary plot control functions are necessary control the generation of graphics 
plots. Initially, functions to initialize the graphics common area with a character set 
and the loading up of key parameters that define the resolution, scaling factors, and 
the limits of the plotting area are required. Plotting is possible once this initialization 
is done. Then a function to advance the plot frame to the next plot is required if 
multiple plots are to be generated. Finally, it is necessary to terminate or close out 
the graphics output buffer to insure that any in-memory buffered data will be 
displayed or saved in the graphics file before program termination. During color 
graphics plot generation, several routines provide the capability to change the 
background color, the color palette, and the plotting color on the screen. The 
routines (FRAME, GETRES, PLTBEG, PLTEND, SETCLR, SETCON, SETPAL, 
SETPEN, WINEXIT) that provide these basic functions are described in the 
following section. 

3.3.1  FRAME 

 
Purpose: - Routine to advance plot frame. FRAME is used to advance the plot 
frame with re-initialization. The current buffer of vectors is displayed or written out, 
depending on the mode of operation. The graphics plotting common is initialized so 
that an entirely new plot frame is ready to receive graphics output. Plotting can 
continue after return from this routine. 

 
 FORTRAN Calling Sequence: 
 
  CALL FRAME(STATUS) 
 
 Where: 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
 
 Notes: 
 
 1. The initialization done by FRAME is identical to that done by PLTBEG except the 

character set is not re-loaded, and error flags are not reset. The graphics mode, as 
well as any color/palette selection made before the call to FRAME, remain in effect. 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 

3.3.2  GETRES 

 
Purpose: - Routine to get plot frame horizontal, vertical, and color resolution. 
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 FORTRAN Calling Sequence: 
 
  CALL GETRES(XRES,YRES,XPPI,YPPI,NCLR,STATUS) 
 
 Where: 
 
  XRES,YRES - Horizontal/vertical resolution (output integer) 
 
  XPPI,YPPI  - Horizontal/vertical pixels per inch (output integer) 
 
  NCLR  - Number of colors  (output integer) 
 
  STATUS  - Returned status  (output integer) 
 
     0 = Normal return 
     1 = Plot frame not initialized 

 
 Error Conditions: 
 
 1. If the graphics output has not been opened by a call to PLTBEG, then an error 

status will be set. 

 

3.3.3  PLTBEG 

 
Purpose: - Routine to open a plot frame. PLTBEG is used to perform the initial load 
of the graphics character set that will be used by the SYMBOL routine and the 
initialization of the graphics plotting common. This initialization insures the 
resolution, scale factors, and plot frame limits are set to their initial states. 

 
 FORTRAN Calling Sequence: 
 
  CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT, 
    DEVMOD,STATUS) 
 
 Where: 
 
  LPSETNAM - Character set pathname address (input integer) 
 
  SETMOD - Character set mode  (input integer) 
 
    1 = Fixed spacing 
    2 = Proportional spacing 
 
  LPDEVNAM - Device pathname address (input integer) 
 
    Blank for screen (DEVCOD=1). File name for disk 
    files (DEVCOD=11-17). Blank for directly attached  
    printers (DEVCOD=21-22) or default Windows 



 11 

    printer (DEVCOD=23). Windows printer name for 
    (DEVCOD=23). Network path name in the form 
    \\ServerName\SharedName when (DEVCOD=21, 
    22 and DEVPRT=ôNETSô). 
 
  DEVCOD - Plot Frame device code (input integer) 
 
    Code Description Type Device 
    -------- --------------- ----------------- 
    1 Screen Client window 
    11 Bit mapped Disk file (BMP) 
    12 HPGL Disk file (HPGL) 
    13 PC Paintbrush Disk file (PCX) 
    14 Postscript Disk file (PS) 
    15 Encapsulated PS Disk file (EPS) 
    16 PDF  Disk file (PDF) 
    17 WordPerfect Disk File (WPG) 
    21 Postscript Printer (PS) 
    22 HP DesignJet Printer (HPGL) 
    23 Printer Printer (Windows) 
 
  LPDEVPRT - Attached device port address (input integer) 
 
    Blank for (DEVCOD=1,11-17,23). ñCOM1ò through 
    ñCOM4ò or "LPT1" through "LPT3" for directly attached 
    printers (DEVCOD=21-22). ñNETSò for Windows 
    network shared printers (DEVCOD=21-22). 
 
  DEVMOD - Device mode  (input integer) 
 
    A packed coded word containing the serial mode byte 
    and the plot frame options bytes. The packed format for 
    this integer word is: #00SSPPPP, where PPPP are two 
    bytes of plot frame options, and SS is one byte of serial 
    mode settings for attached serial printers or plotters. 
 
 Serial mode byte: [bits layout] 
 
   7      6      5 4      3      2 1                0 
   Baud Rate Parity Stop Bits Char Length 
   000 = 300 00 = None 0 = 1 bit 00 = 5 Bits 
   001 = 1200 01 = Odd 1 = 2 bits 01 = 6 Bits 
   010 = 2400 10 = Even  10 = 7 Bits 
   011 = 4800 11 = Mark  11 = 8 Bits 
   100 = 9600 
   101 = 19200 
   110 = 38400 
   111 = 56000 
 
 Plot frame options bytes: [bits layout] 
 

file:\\ServerName\SharedName


 12 

  15              0 Value Description 
  ---------------0 0 XON/XOFF flow control 
  ---------------1 1 Hardware flow control 
  --------------0- 0 BELL with FRAME or PLTEND 
  --------------1- 2 No BELL with FRAME or PLTEND 
  -------------0-- 0 Pause in FRAME or PLTEND 
  -------------1-- 4 No pause in FRAME or PLTEND 
  ------------0--- 0 Check for break in PLOT 
  ------------1--- 8 No check for break in PLOT 
  -----------0---- 0 HP Printer Job Language disabled 
  -----------1---- 16 HP Printer Job Language enabled 
  ----------0----- 0 Date time/stamp disabled 
  ----------1----- 32 Date time/stamp enabled 
  ---------0------ 0 Reduced resolution printer output 
  ---------1------ 64 Full resolution printer output 
  --------0------- 0 Error messages enabled 
  --------1------- 128 Error messages disabled 
  -------0-------- 0 Margins for graphic disk files 
  -------1-------- 256 No margins for graphic disk files 
  ------0--------- 0 Console minimized 
  ------1--------- 512 Console maximized 
  -----0---------- 0 HP HPGL mode disabled 
  -----1---------- 1024 HP HPGL mode enabled 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Character set file not found 
    2 = Character set mode invalid 
    3 = Character set error during loading 
    4 = Device pathname invalid 
    5 = Device code invalid 
    6 = Device I/O port invalid 
    7 = Already open error 
    8 = Device failed to open 
    9 = PJL not initialized 

 
 Notes: 
 
 1. The character set file to be used during plotting should be in the path designated 

by the SETNAM parameter prior to use. CHRSET03.GRF is preloaded from the 
SciPlot graphics library at linking time. If CHRSET03.GRF is the only set used 
during execution, then no disk resident character set file is required. 

 
 2. The use of the SETMOD parameter allows two types of spacing within a given 

character set. The fixed spacing request  displays each character of a string a fixed 
distance apart. The proportional spacing request uses individual character widths to 
determine the character spacing. 

 
 3. Whenever PLTBEG is called by a program, the STATUS parameter should be 

tested to insure the proper function of all other graphics routines. 
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 4. The user can change the default background and foreground colors set by 

PLTBEG after the initial call to PLTBEG. See SETPAL and SETCLR. 
 
 5. The serial mode byte can be multiplied by 65536 to shift the value to the correct 

position in the DEVMOD parameter. 
 
 6. The printer output resolution option in the plot frame options bytes can set a 

reduced resolution mode for the X and Y axes. The axes resolutions are reduced 
from full resolution until the plot frame will fit into an 8 MB area. By example, if full 
resolution is selected for a 600 DPI printer with an 8.5 x 11 inch plot frame, the area 
required to register the plot will be approximately a 33.6 MB area. This requires a 
33.6 MB amount of memory to be available to produce a printer output. It is 
important to consider applicationôs memory requirements within the systemôs real 
memory present to avoid severe performance degradation. 

 
 7. Printer selection depends on DEVNAM and DEVPRT. For normal printing 

(DEVCOD=23), the default system printer will be used when both DEVNAM and 
DEVPRT are set to a blank string. When DEVNAM is specified with a valid system 
named printer, printing will proceed to that device. Both local or remote printers are 
supported. 

 
 Error Conditions: 
 
 1. See STATUS parameter definition for all error codes. 
 
 2. No graphics output will be produced if PLTBEG is not called. 

 

3.3.4  PLTEND 

 
PLTEND - Routine to close plot frame. PLTEND terminates the graphics plotting, 
and closes the output graphics device. The ending status is returned in the process. 

 
 FORTRAN Calling Sequence: 
 
  CALL PLTEND(NWILD,STATUS) 
 
 Where: 
 
  NWILD - Number wild plot point (output integer) 
 
  STATUS - Closing Status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not open 
    100 = User halted process 
    21x = Error from WNDDRV routine 
    22x = Error from BMPDRV routine 
    23x = Error from HPGDRV routine 
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    24x = Error from PCXDRV routine 
    25x = Error from PSCDRV routine 
    26x = Error from PDFDRV routine 
    27x = Error from PTRDRV routine 
    28x = Error from WPGDRV routine 
    31x = Error from DSKDRV routine 
    32x = Error from NETDRV routine 
    33x = Error from PARDRV routine 
    34x = Error from SERDRV routine 
 
 Notes: 
 
 1. WINEXIT should be called at the completion of plotting and program termination. 

Failure to do this will result in incomplete graphics output. 
 
 Error Conditions: 
 
 1. The STATUS should be tested on return to verify there were no errors during 

processing. 

 

3.3.5  SETCLR 

 
Purpose: - Routine to set the foreground and background colors for pen drawing, 
graphics text, and text displayed on the console. 

 
 FORTRAN Calling Sequence: 
 
  CALL SETCLR(CODE,VALUE,STATUS) 
 
 Where: 
 
  CODE - Color select code  (input integer) 
 
    1 = Graphics pen color 
    2 = Graphics background color 
    3 = Graphics text color 
    4 = Graphics text background color 
    5 = Console text color 
    6 = Console background color 
 
  VALUE - Color index value  (input integer) 
 
    0 = Black 
    1 = Blue 
    2 = Green 
    3 = Cyan 
    4 = Red 
    5 = Magenta 
    6 = Brown 
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    7 = Light gray 
    8 = Dark gray 
    9 = Light blue 
    10 = Light green 
    11 = Light cyan 
    12 = Light red 
    13 = Light magenta 
    14 = Yellow 
    15 = White 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. This routine can be called often to control the color of the graphics pen plotting, 

graphics text, and text on the console. For instance, titles can be drawn in one color 
and data plotted in another color. 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 

 

3.3.6  SETCON 

 
Purpose: - Routine to set the colors for the console window. SETCON can also 
bring up the console window from the bar or send it back to the bar. 

 
 FORTRAN Calling Sequence: 
 
  CALL SETCON(CODE,FCLR,BCLR,STATUS) 
 
 Where: 
 
  CODE - Function select code  (input integer) 
 
    1 = Set console foreground/background text color 
    2 = Restore console window from bar 
    3 = Minimize console window to bar 
 
  FCLR,BCLR - Foreground, background colors (input integer) 
 
    0 = Black 
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    1 = Blue 
    2 = Green 
    3 = Cyan 
    4 = Red 
    5 = Magenta 
    6 = Brown 
    7 = Light gray 
    8 = Dark gray 
    9 = Light blue 
    10 = Light green 
    11 = Light cyan 
    12 = Light red 
    13 = Light magenta 
    14 = Yellow 
    15 = White 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Console window not created 
    2 = System error setting function 
    3 = Invalid arguments 
 
 Notes: 
 
 1. This routine can be used to bring up a console window from the bar when it is 

necessary to dialog with the application using FORTRAN console I/O, and then the 
console window can be sent back to the bar. 

 
 Error Conditions: 
 
 1. An error status will be set if a console window was not created during application 

initialization. 
 
 2. Invalid input arguments will cause an error status to be set. 
 

3.3.7  SETPAL 

 
Purpose: - Routine to read or write the color palette table. 

 
 FORTRAN Calling Sequence: 
 
  CALL SETPAL(CODE,LPTABLE,STATUS) 
 
 Where: 
 
  CODE - Selection code  (input integer) 
 
    1 = Read palette table 
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    2 = Write palette table 
 
  LPTABLE - Palette table address  (input integer) 
 
    Table is 768 bytes long, with 256 entries stored as 
    tuples of 3 bytes per entry. Order of colors is [red, 
    green, blue] 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. This routine normally is used to set up an extensive color palette for use 

by IMAGE. All 256 entries of the color palette can be read, but only entries 
17 through 255 can be set. 

 
 Errors: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 

3.3.8  SETPEN 

 
Purpose: - Routine to set pen parameters. 

 
 FORTRAN Calling Sequence: 
 
  CALL SETPEN(CODE,VALUE,STATUS) 
 
 Where: 
 
  CODE - Pen function code  (input integer) 
 
    1 = Set pen line width 
    2 = Set pen drawing style 
    3 = Set pen drawing mode 
    4 = Set pen number (HPGL/2) 
 
  VALUE - Value used with function code (input integer) 
 
    For pen line width code(1), value will specify a pixel 
    value to be used as a line width. Line widths from 0 
    to 512 are valid 
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    For pen drawing style code(2), value will specify a pen 
    style as follows: 
 
    1 = Solid pen 
    2 = Dash drawn lines pen 
    3 = Dot drawn lines pen 
    4 = Dash-dot drawn lines pen 
 
    For pen drawing mode code(3), value will specify a pen 
    mode as follows: 
 
    1 = REPLACE pixels 
    2 = AND pixels 
    3 = OR pixels 
    4 = XOR pixels 
 
    For pen number code(4), value will specify an 
    HPGL/2 pen number to indicate a drawing color. 
    Pen numbers from 0 to 255 are valid. 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Errors: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 
 

3.3.9  WINEXIT 

 
Purpose: - Routine to terminate a running application and return to the SciPlot client 
windowôs interface. 

 
 FORTRAN Calling Sequence: 
 
  CALL WINEXIT(CODE,STATUS) 
 
 Where: 
 
  CODE - Type of exit   (input integer) 
 
    0 = Terminate application, keep screen 
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    1 = Terminate application, clear screen 
    2 = Terminate application, exit program 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Invalid argument 
 
 Notes: 
 
 1. If the output on the screen is kept, it is possible to print the screen to a 

graphics printer by using options provided by under the File button on the 
SciPlot client windowôs interface. 

 
 2. When an application is terminated, it is possible to re-run the application 

by doing a Run under the File button. 
 
 3. When application is terminated and exit is taken, the application client 

window is destroyed. The application is removed from the windowôs process 
queue with all system resources returned. 

 
 Errors: 
 
 1. Invalid input arguments will cause an error status to be set. 
 

3.4  Character Plotting 

 
During the generation of plots, applications draw characters or graphics symbols on 
the plot frame. This involves retrieving coded sequence of vectors from character 
sets, centering strings, formatting mixed sets within a string, rotating characters, 
and dialoging on the console. Initially, applications might want to change from one 
character set to another. This may be done often with GETSET. The actual drawing 
or registration of alphabetic, numeric, or graphics symbols on the plot frame is 
provided by SYMBOL. Numeric graphics is provided by NUMBER. When it is 
necessary to change character set or character sizes within a string, LNFMT 
provides this function. Different types of string justification are available with 
CTRSTG. RDRTXT and WRTTXT provide console type interfaces to display strings 
on the graphics window. For console output, the application can use Fortran I/O. 
The following eight functions (CTRSTG. GETSET. LNFMT, NUMBER, RDRTXT, 
ROT, SYMBOL, WRTTXT) provide the capability to manipulate, justify, and display 
symbols on the graphics screen. 

 

3.4.1  CTRSTG 

 
Purpose: - Routine to center strings about their origins. CTRSTG will compute offset 
values in inches that can be used to align a character string (numeric or alphabetic). 
It is useful to locate numeric data strings over a fixed point such as a tick mark. 
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CTRSTG supports proportional or non-proportional spacing modes, and will predict 
exact displacements given a HEIGHT parameter. 

 
 FORTRAN Calling Sequence: 
 
  CALL CTRSTG(LPSTRING,NCHRS,MODE,HEIGHT,LENGTH,LOFF, 
     COFF,ROFF,STATUS) 
 
 Where: 
 
  LPSTRING - Character string address (input integer) 
 
  NCHRS - Number characters  (input integer) 
 
  MODE - Mode of processing  (input integer) 
 
    1 = Numeric format 
    2 = Character format 
 
  HEIGHT - Height of characters  (input real) 
 
  LENGTH - Length of string  (output real) 
 
  LOFF  - Left justify offset  (output real) 
 
  COFF - Center justify offset  (output real) 
 
  ROFF - Right justify offset  (output real) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. This routine is used by AXIS to correctly position all numeric labels. Output from 

NUMBER is justified by this routine. 
 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
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 Plot Example: 
 

 
 

Figure 3.1 ï CTRSTG Plot Example 

 
 Program Example 
 

      SUBROUTINE APPMAIN() 

!  

!     SP05 -  Example of CTRSTG routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     L ocal Variables Definitions  

!  

      REAL(4) :: X, Y, LEN, LOFF, COFF, ROFF, XSCALE = 1.0,             &  

     &  YSCALE = 1.0, XTRAN = 5.0, YTRAN = 5.0, X0 = 0.0, Y0 = 0.0,     &  

     &  ANGLE = 0.0, HEIGHT = 0.2556  

!  

      INTEGER(4) :: STATUS, LPSETNAM, L PDEVNAM, LPDEVPRT, LPSTRING,     &  

     &  WILD, DEVCOD, NL = 14, NC = 15, NR = 15, TYPE = 2, SETMOD = 1,  &  

     &  MODE = 0, DEVMOD = 0  

!  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

      CHARACTER(14) :: LEFT   = 'Left Justified'  

      CHARACTER(15) :: CENTER = 'Centered String',                      &  

     &                 RIGHT  = 'Right Justified'  

!  

!     Initialize Plot Frame  

!  

      DEVNAM = ' '  

      DEVPRT = ' '  

      DEVCOD = 1 

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Adjust strings referenced to a common x,y coordinate  

!  

!     Left justify character string  

!  

      LPSTRING = LOC(LEFT)  

      CALL CTRSTG(LPSTRING,NL,TYPE,HEIGHT,LEN,LOFF,COFF,ROFF,STATUS)  

      X = X0 -  LOFF 

      Y = Y 0 + 1.5  

      CALL SYMBOL(LPSTRING,NL,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Center justify character string  

!  

      LPSTRING = LOC(CENTER)  

      CALL CTRSTG(LPSTRING,NC,TYPE,HEIGHT,LEN,LOFF,COFF,ROFF,STATUS)  
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      X = X0 -  COFF 

      Y = Y0 + 1.0  

      CALL SYMBOL(LPSTRING,NC,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Right justify character string  

!  

      LPSTRING = LOC(RIGHT)  

      CALL CTRSTG(LPSTRING,NR,TYPE,HEIGHT,LEN,LOFF,COFF,ROFF,STATUS)  

      X = X0 -  ROFF 

      Y = Y0 + 0.5  

      CALL SYMBOL(LPSTRING,NR,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Terminater the plot  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

      LEN = LEN  

!  

!     Format:  

!  

100   FORMAT(' STATUS from PLTBEG ',I4)  

101   FORMAT(' STATUS from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.1 ï CTRSTG Program Example 

 

3.4.2  GETSET 

 
Purpose: - Routine to load a character set. GETSET loads a graphics character set 
to be used by the SYMBOL routine. There is no limit on the number of times 
different sets may be loaded. 

 
 FORTRAN Calling Sequence: 
 
  CALL GETSET(LPSETNAM,SETMOD,STATUS) 
 
 Where: 
 
  LPSETNAM - Character set file name (input integer) 
       or True Type Font name address 
 
  SETMOD - Character set mode  (input integer) 
 
    1 = Uniform spacing between characters 
    2 = Proportional spacing between characters 
    4 = True Type Font outlines 
 
  STATUS - Status returned  (output integer) 
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    0 = Set loaded 
    1 = Set not found 
    2 = Mode invalid 
    3 = Set load error 
 
 Notes: 
 
 1. The disk file character set to be used during plotting should be in the specified 

path prior to use. 
 
 2. Using the SETMOD parameter allows two types of spacing within a given 

character set. The uniform spacing request will display each character of a string a 
fixed distance apart.  The proportional spacing request will use the individual width 
of each character to determine the spacing between each character of a string. 

 
 3. Whenever GETSET is used in a program, the STATUS parameter should be 

tested to verify a correct load and to insure that all other graphics routines will 
function properly. 

 
 4. When the character set requested (SETNAM) has already been loaded, there will 

be no re-initialization. A new SETMOD parameter will be accepted though. 
 
 5. True Type Fonts are filled as a default. For more speedy character generation, 

use SETMOD=4. Then only the outlines for True Type Fonts will be generated. 
 
 Error Conditions: 
 
 1. See STATUS parameter definition for all error codes. 
 
 Plot Example: 
 

 
 

Figure 3.2 ï GETSET Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP01 -  Example of GETSET routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) :: X, Y, X0 = 0.0, Y0 = 0.0, XSCALE = 1.0, YSCALE = 1.0,  &  
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     &  XTRAN = 2.5, YTRAN = 4. 0, ANGLE = 0.0, HEIGHT = 0.2375  

      INTEGER(4) :: STATUS, LPSETNAM, LPDEVNAM, LPDEVPRT, LPSTRING,     &  

     &  WILD, DEVCOD, SETMOD, DEVMOD = 0, NC = 23,  &  

     &  MODE = 0  

      CHARACTER(80) :: DEVPRT, DEVNAM, SETNAM  

      CHARACTER(23) :: STRING = ' GETSET Character String'  

!  

!     Open plot frame        

!  

      DEVCOD = 1 

      DEVNAM = ' '  

      DEVPRT = ' '  

      SETNAM = 'CHRSET01.GRF'  

      SETMOD = 1 

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      &  

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Draw charac ter string using Character Set #1  

!  

      X = X0 + 0.50  

      Y = Y0 + 1.50  

      LPSTRING = LOC(STRING)  

      CALL SYMBOL(LPSTRING,NC,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Change to Character Set #2  

!  

      SETNAM   = 'CHRSET02.GRF'  

      LPSETNAM = LOC(SETNAM) 

      CALL GETSET(LPSETNAM,SETMOD,STATUS) 

      IF (STATUS.NE.0) THEN  

         WRITE(6,101)STATUS  

         GO TO 80  

      END IF  

!  

!     Draw character string using Character Set #2  

!  

      Y = Y -  0.50  

      LPSTRING = LOC(STRING)  

      CALL SYMBOL(LPSTRING,NC,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Change the character spacing  

!  

      SETMOD   = 2  

      LPSETNAM = LOC(SETNAM) 

      CALL GETSET(LPSETNAM,SETMOD,STATUS) 

      IF (STATUS.NE.0) THEN  

         WRITE(6,101)STATUS  

         GO TO 80  

      END IF  

      Y = Y -  0.50  

      LPSTRING = LOC(STRING)  

      CALL SYMBOL(LPSTRING,NC,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Close the plot frame  

!  

80    CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,102)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  
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!  

!     Formats:              

!  

100   FORMAT(' PLTBEG: ***Error*** ',I4)  

101   FORMAT(' GETSET: ***Error*** ',I4)  

102   FORMAT(' PLTEND: ***Error*** ',2I4)  

!  

      END SUBROUTINE APPMAIN  

 

 

Example 3.2 ï GETSET Program Example 

 

3.4.3  LNFMT 

 
Purpose: - Routine to display multiple set character string. LNFMT draws 
alphabetic, numeric, or graphic symbols at any angular orientation in any size at the 
given coordinate. A character HEIGHT array and a FMT array are used in the 
processing to allow changes, on an individual character basis, in the character set 
and the character size. The character sets requested must be available in path prior 
to use by LNFMT 

 
 FORTRAN Calling Sequence: 
 
  CALL LNFMT(LPSTRING,NCHRS,X,Y,LPHEIGHT,ANGLE,LPFMT, 
       STATUS) 
 
 Where: 
 
  LPSTRING - Multi-set character string address (input integer) 
 
  NCHRS - Number characters in STRING (input integer) 
 
  X,Y  - Origin for string  (input real) 
 
  LPHEIGHT - Character height array address (input integer) 
 
  ANGLE - Angle of orientation for STRING (input real) 
 
  LPFMT - Coded format array address (input integer) 
 
    Array contains an element for each character in STRING. 
    Each element is 4 decimal digits wide and is in the form 
    (IIJJ). The II value is used as an index into the HEIGHT 
    array to specify the height value to be used for the 
    particular character. The JJ value represents a set 
    number designation in the form "CHRSETJJ.GRF". 
    This character set will be used for this particular character. 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
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    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. HEIGHT - Because of the resolution of the character set digitization and the basic 

resolution of the plot device, there is an optimum height that can be specified to 
obtain the best possible results. This value will be different for each graphics device. 
See Symbol Generation section. 

 
 2. STRING - The LNFMT routine supports a full 96-character ASCII set of symbols, 

a 16 character graphic centered symbol set, and a 6 character special control 
character set. See the Data Centered Symbols and Character Sets for more details.  
Every character in the STRING variable is first translated modulo 128, and so only 
valid ASCII characters will be drawn. Only uniform spacing is supported by LNFMT. 
See PLTBEG and GETSET. 

 
 Error Conditions: 
 
 1. Any plotting of symbols outside of the plotting area will be indicated as "wild 

points" in the call to PLTEND upon termination. 
 
 2. Attempts to use specific character sets that are not in path will be indicated by an 

invalid arguments STATUS setting. See PLTBEG and GETSET error codes. 
 
 3. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 Plot Example: 
 

 
 

Figure 3.3 ï LNFMT Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP04 -  Example of LNFMT routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) :: X, Y, X0 = 0.0, Y0 = 0.0, XSCALE = 1.0, YSCALE = 1.0,  & 

     &  XTRAN = 1.0, YTRAN = 5.0, ANGLE = 0.0  

      REAL(4),DIMENSION(2) :: HEIGHT = (/0.284,0.142/)  

!  

      INTEGER(4) :: STATUS, LPSETNAM, LPDEVNAM, LPDEVPRT, LPSTRING,     &  

     &  LPHEIGHT, LPFMT, WILD, I, SETMOD = 2, DEVCOD, DEVMOD = 0,       &  
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     &  NCHRS = 40  

      INTEGER(4),DIMENSION(40) :: FMT  

!  

      CHARACTER(1)  :: SUB, SUP, SIGMA, DELTA  

      CHARACTER(40) :: STRING  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Open plot frame  

!  

      DEVCOD = 1 

      DEVNAM = '  '  

      DEVPRT = ' '  

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,10 0)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Initialize control characters  

!  

      SUB   = CHAR(9)  

      SUP   = CHAR(7)  

      SIGMA = CHAR(114)  

      DELTA = CHAR(68)  

!  

!     Generate composite  line #1  

!  

      X     = X0 + 0.56  

      Y     = Y0 + 0.90  

      WRITE(STRING,101)SUB,SUP,SUB,SUP,DELTA,SUB,SUP,SUB,SUP,SIGMA,     &  

     &                 SUB,SUP,SIGMA,SUB,SUP  

!  

!     Set format array  

!  

      DO I = 1 , 40  

         FMT(I)  = 102  

      END DO   

!  

!     Set reduced height for subscripts with SET#02  

!  

      FMT(03) = 202  

      FMT(08) = 202  

      FMT(16) = 202  

      FMT(23) = 202  

      FMT(28) = 202  

      FMT(29) = 202  

      FMT(30) = 202  

      FMT(38) = 202  

!  

!     Set full height with Gree k character set (SET#10)  

!  

      FMT(14) = 110  

      FMT(26) = 110  

      FMT(36) = 110  

!  

!     Plot out a formatted line  

!  

      LPSTRING = LOC(STRING)  

      LPHEIGHT = LOC(HEIGHT)  

      LPFMT    = LOC(FMT)  

      CALL LNFMT(LPSTRING,NCHRS,X,Y,LPHEIGHT,ANGL E,LPFMT,STATUS)  

!  

!     Generate composite line #2  

!  

      Y = Y0 + 0.30  

      WRITE(STRING,102)SUP,SUP,SUB,SUB,SUP,SUP,SUB,SUB  
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!  

!     Initialize format array  

!  

      DO I = 1 , 40  

         FMT(I)  = 102  

      END DO   

!  

!     Set reduced height for super scripts with SET#02  

!  

      FMT(10) = 202  

      FMT(11) = 202  

      FMT(12) = 202  

      FMT(29) = 202  

      FMT(30) = 202  

!  

!     Plot out a formatted line  

!  

      LPSTRING = LOC(STRING)  

      LPHEIGHT = LOC(HEIGHT)  

      LPFMT    = LOC(FMT)  

      CALL LNFMT(LPSTRING,NCHRS,X,Y,LPHEIGHT,ANGLE,LPFMT,STATUS)  

!  

!     Close plot frame  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,103)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0, STATUS) 

!  

!     Format:  

!  

100   FORMAT(' Error from PLTBEG ',I4)  

101   FORMAT('S',A1,'+',A1,'(X',A1,'i',A1,') = ',2A1,'i',A1,            &  

     &       ' -  h',A1,'i',A1,'(',2A1,'i+1',A1,' + 2',2A1,'i',          &  

     &       A1,')')  

102   FORMAT('FLUX(10' ,2A1,' - 26',2A1,' Watts per M',2A1,' 2',2A1,       &  

     &       ' per Hz)')  

103   FORMAT(' Error from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.3 ï LNFMT Program Example 

 

3.4.4  NUMBER 

 
Purpose: - Routine to display a number. NUMBER is used to convert a floating 
point number according to the indicated format. Number will display the results in a 
given angular orientation at the specified coordinate. 

 
 FORTRAN Calling Sequence: 
 
  CALL NUMBER(X,Y,HEIGHT,VALUE,ANGLE,WIDTH,DIGITS,FMT, 
     STATUS) 
 
 Where: 
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  X,Y  - Beginning Location  (input real) 
 
  HEIGHT - Height of numbers  (input real) 
 
  VALUE - Value of number to display (input real) 
 
  ANGLE - Orientation of number (degrees) (input real) 
 
  WIDTH - Total field width of number (input integer) 
 
    For exponent formats, a WIDTH = 0 will display 
    only the exponent. Also, the number 1.0 10**0 
    will always give a right justified (1). 
 
  DIGITS - Digits right of decimal point (input integer) 
 
  FMT  - Output format code  (input integer) 
 
    FMT Type Conversion Justify WIDTH DIGITS 
    ----- ----------------------- --------- ---------- ---------- 
    1 Integer Format none 2 to 9 0 
    2 Floating Format none 3 to 10 0 to 7 
    3 Exponet Format none 8 to 13 1 to 6 
    4 Integer Format left 2 to 9 0 
    5 Floating Format left 3 to 10 0 to 7 
    6 Exponet Format left 8 to 13 1 to 6 
    7 Integer Format center 2 to 9 0 
    8 Floating Format center 3 to 10 0 to 7 
    9 Exponet Format center 8 to 13 1 to 6 
    10 Integer Format right 2 to 9 0 
    11 Floating Format right 3 to- 10 0 to 7 
    12 Exponet Format right 8 to 13 1 to 6 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. The range of VALUE must conform to the type of conversion desired. This 

means that for I-FORMAT, VAL must be in a valid four byte integer range. For F 
and E-FORMAT, VALUE must be in a valid four byte real number range. 

 
 2. FMT's 1,2,3 will display the numeric string starting at the X,Y coordinate. FMT's 

4,5,6 will left justify on the first printable character at the X,Y coordinate. FMT's 
7,8,9 will center the string at the X,Y coordinate. Numeric strings with decimal points 
will be centered on the decimal point. FMT's 10,11,12 will right justify on the last 
printable character at the X,Y coordinate.  
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 3. When WIDTH = 0, the E-FORMAT requests will display only an exponent. 
 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
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 Plot Example: 
 

 
 

Figure 3.4 ï NUMBER Plot Example 

 
 Program Example: 

 
      SUBROUTINE APPMAIN() 

!  

!     SP03 -  Example of NUMBER routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) :: X = 0.0, Y = 0.0, XSCALE = 1.0, YSCALE = 1.0,          & 

     &  XTRAN = 2.5, YTRAN = 6.0, DX = 2.7, DY = 0.45, HEIGHT = 0.2556, &  

     &  VAL = 57.2957, ANGLE = 0.0  

!  

      INTEGER(4) :: STATUS, LPSETNAM, LPDEVNAM, LPDEVPRT, LPSTRING,     &  

     &  WILD, WIDTH, DIGITS, FMT, DEVCOD, MODE = 0, SETMOD = 1,         & 

     &  DEVMOD = 0, TEN    = 10  

!  

      CHARACTER(1)  :: ICHAR  = 'I', FCHAR  = 'F', ECHAR  = 'E'  

      CHARACTER(10) :: DESC   = '( - FORMAT)' 

      CHARACTER(80) :: DEVPRT, DEVNAM, SETNAM = 'CHRSET02.GRF'  

!  

!     Initialize Plot Frame  

!  

      DEVCOD = 1  

      DEVNAM = ' '  

      DEVPRT = ' '  

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF (STATUS.NE.0) THEN 

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Example of NUMBER: I - FORMAT 

!  

      WIDTH  = 3  

      DIGITS = 0  

      FMT    = 1  

      CALL NUMBER(X,Y,HEIGHT,VAL,ANGLE,WIDTH, DIGITS,FMT,STATUS)  

      DESC(2:2) = ICHAR  

      LPSTRING  = LOC(DESC)  

      CALL SYMBOL(LPSTRING,TEN,X+DX,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Example of NUMBER: F - FORMAT 

!  

      WIDTH  = 8  
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      DIGITS = 4  

      FMT    = 2  

      CALL NUMBER(X,Y- DY,HEIGHT, VAL,ANGLE,WIDTH,DIGITS,FMT,STATUS)  

      DESC(2:2) = FCHAR  

      LPSTRING  = LOC(DESC)  

      CALL SYMBOL(LPSTRING,TEN,X+DX,Y - DY,HEIGHT,ANGLE,MODE,STATUS) 

!  

!     Example of NUMBER: E - FORMAT 

!  

      WIDTH  = 12  

      DIGITS = 5  

      FMT    = 3  

      CALL NUMBER(X,Y- 2.0*DY,HEIGHT,VAL,ANGLE,WIDTH,DIGITS,FMT,STATUS)  

      DESC(2:2) = ECHAR  

      LPSTRING  = LOC(DESC)  

      CALL SYMBOL(LPSTRING,TEN,X+DX,Y - 2.0*DY,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Terminate the Plot  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STA TUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

         GO TO 90  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:  

!  

100   FORMAT(' STATUS from PLTBEG ',I4)  

101   FORMAT(' STATUS from PLTEND ',2I 4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.4 ï NUMBER Program Example 

 

3.4.5  RDRTXT 

 
Purpose: - Routine to read a text string from keyboard/screen. 

 
 FORTRAN Calling Sequence: 
 
  CALL RDRTXT(LPSTRING,COUNT,STATUS) 
 
 Where: 
 
  LPSTRING - Character string address (input integer) 
 
  COUNT - Length of string on entry, (input/output integer) 
    number of bytes read on exit 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
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    2 = Invalid arguments 
 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 

3.4.6  ROT 

 
Purpose: - Routine to rotate a point about an origin. 

 
 FORTRAN Calling Sequence: 
 
  CALL ROT(X,Y,XP,YP,XR,YR,ANGLE) 
 
 Where: 
 
  X,Y  - Coordinate of origin (input real) 
 
  XP,YP - Coordinates of point  (input real) 
 
  XR,YR - Coordinates of rotated point (output real) 
 
  ANGLE - Angle of rotation (degrees) (input real) 

 

3.4.7  SYMBOL 

 
Purpose: - Routine to display characters. SYMBOL is used to draw alphabetic, 
numeric, or graphics symbols at any angular orientation in any size at the given 
coordinate.  The desired character set file must be pre-loaded prior to use by 
SYMBOL for proper rendering of the graphics characters. See PLTBEG and 
GETSET. 

 
 FORTRAN Calling Sequence: 
 
  CALL SYMBOL(LPSTRING,NCHRS,X,Y,HEIGHT,ANGLE,MODE, 
     STATUS) 
 
 Where: 
 
  LPSTRING - Character string to display address (input integer) 
 
  NCHRS - Number characters to display (input integer) 
 
  X,Y  - Coordinate of first character (input real) 
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  HEIGHT - Height of characters (inches) (input real) 
 
  ANGLE - Angle of rotation (degrees) (input real) 
 
  MODE - Modes for displaying  (input integer) 
 
    Mode byte: [bits layout] 
 
    7      0 Value Description 
    -------0 0 Plot string in x direction 
    -------1 1 Plot string in y direction 
    ------0- 0 Use x,y coordinate 
    ------1- 2 Continue from last x,y coordinate 
    -----0-- 0 Move pen to first character 
    -----1-- 4 Draw pen to first character 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. X,Y Coordinates - The special mode (continue from last x,y coordinate) may be 

used in either X or Y separately. But, it must be noted that NUMBER as well as 
other routines make internal calls to SYMBOL, and may leave the next character 
position at an unexpected location. 

 
 2. HEIGHT - Because of the resolution of the character set digitization and the basic 

resolution of the plot device, there is an optimum height that can be specified to 
obtain the best possible results. This value will be different for each graphics device. 
See Symbol Generation section. 

 
 3. STRING - The LNFMT routine supports a full 96-character ASCII set of symbols, 

a 16 character graphic centered symbol set, and a 6 character special control 
character set. See the Data Centered Symbols and Character Sets for more details.  
Every character in the STRING variable is first translated modulo 128, and so only 
valid ASCII characters will be drawn. Only uniform spacing is supported by LNFMT. 
See PLTBEG and GETSET. 

 
 Error Conditions: 
 
 1. Any plotting of symbols outside of the plotting area will be indicated as "wild 

points" in the call to PLTEND upon termination. 
 
 2. Attempts to use specific character sets that are not in path will be indicated by an 

invalid arguments STATUS setting. See PLTBEG and GETSET error codes. 
 
 3. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
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 Plot Example: 
 

 
 

Figure 3.5 ï SYMBOL Plot Example 

 

 Program Example: 
 

      SUBROUTINE APPMAIN()  

!  

!     SP02 -  Example of SYMBOL routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) :: X, Y, X0 = 0.0, Y0 = 0.0, XSCALE = 1.0, YSCALE = 1.0,  &  

     &  XTRAN = 2.0, YTRAN = 2.0, ANGLE = 0.0 , HEIGHT = 0.256  

      REAL(4),DIMENSION(7) :: H = (/0.426, 0.532, 0.639, 0.746, 0.639,  &  

     &  0.532, 0.426/)  

!  

      INTEGER(4) :: STATUS, LPSETNAM, LPDEVNAM, LPDEVPRT, LPSTRING,     &  

     &  WILD, I, SETMOD = 1, DEVCOD, DEVMOD = 0, MODE = 0  

!  

      CHARACTER(3)  :: GR  

      CHARACTER(4)  :: NO = 'NOT '  

      CHARACTER(7)  :: AN = 'AnySize', ST = 'STRING '  

      CHARACTER(8)  :: RO = 'ROTATED '                         

      CHARACTER(9)  :: SA = 'Any Size:', CO = 'C 2 H 6 O'                       

      CHARACTER(10) :: AA = 'Any Angle:'                     

      CHARACTER(11) :: SS = 'Subscripts:'                    

      CHARACTER(18) :: CG = 'Centered Graphics:'              

      CHARACTER(18) :: CH = 'CHARACTERS ROTATED'              

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Initialize character data  

!  

      CO(2:2) = CHAR(9)  
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      CO(4:4) = CHAR(7)  

      CO(6:6) = CHAR(9)  

      CO(8:8) = CHAR(7)  

      GR(1:1) = CHAR(16)  

      GR(2:2) = CHAR(18)  

      GR(3:3) = CHAR(26)  

!  

!     Initialize Plot Frame  

!  

      DEVCOD = 1 

      DEVNAM = ' '  

      DEVPRT = ' '  

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS) 

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Display normal character set  

!  

!        Any Size  

!  

         X = X0 + 0.5  

         Y = Y0 + 5.2  

         LPSTRING = LOC(SA)  

         CALL SYMBOL(LPSTRING,9,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

         DO I = 1 , 7  

            LPSTRING = LOC(AN(I:7))  

            CALL SYMBOL(LPSTRING,1,X+2.5,Y,H(I),ANGLE,MODE,STATUS)  

            X = X + 0.35  

         END DO   

!  

!        Any Angle  

!  

         X = X0 + 0.5  

         LPSTRING = LOC(AA)  

         CALL SYMBOL(LPSTRING,10,X,Y - 0.75,HEIGHT,ANGLE,MODE,STATUS)  

         DO I = 1 , 18  

            LPSTRING = LOC(CH(I:18))  

            CALL SYMBOL(LPSTRING,1,X+0.5,Y - 1.50,HEIGHT,45.0,MODE,STATUS)  

            X = X + .2625  

         END DO   

!  

!        Any Rotation  

!  

         X = X0 + 0.5  

         LPSTRING = LOC(ST)  

         CALL SYMBOL(LPSTRING,6,X+.5,Y - 2.75,HEIGHT,45.0,MODE,STATUS)  

         LPSTRING = LOC(RO)  

         CALL SYMBOL(LPSTRING,7,X+1.85,Y - 2.75,HEIGHT,45.0,MODE,STATUS)  

         LPSTRING = LOC(NO)  

         CALL SYMBOL(LPSTRING,3,X+3.20,Y - 2.75,HEIGHT,45.0,MODE,STATUS)  

         LPSTRING = LOC(CH)  

         CALL SYMBOL(LPSTRING,10,X+4.55,Y - 2.75,HEIGHT,45.0,MODE,ST ATUS) 

!  

!        Use special control characters  

!  

         LPSTRING = LOC(SS)  

         CALL SYMBOL(LPSTRING,11,X,Y - 3.25,HEIGHT,ANGLE,MODE,STATUS)  

         LPSTRING = LOC(CO)  

         CALL SYMBOL(LPSTRING,9,X+3.25,Y - 3.25,HEIGHT,ANGLE,MODE,STATUS)  

!  

!        Plot graphic symbols connected  

!  

         LPSTRING = LOC(CG)  

         CALL SYMBOL(LPSTRING,18,X,Y - 4.0,HEIGHT,ANGLE,MODE,STATUS)  
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         LPSTRING = LOC(GR)  

         CALL SYMBOL(LPSTRING,1,X+2.5,Y - 4.5,HEIGHT,ANGLE,MODE,STATUS)  

         DO I = 2 , 3  

            X = X + 1.0  

            LPSTRING = LOC(GR(I:3))  

            CALL SYMBOL(LPSTRING,1,X+2.5,Y - 4.5,HEIGHT,ANGLE,4,STATUS)  

         END DO   

!  

!     Terminate the plot  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:  

!  

100   FORMAT(' STATUS from PLTBEG ',I4)  

101   FORMAT(' STATUS from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.5 ï SYMBOL Program Example 

 

3.4.8  WRTTXT 

 
Purpose: - Routine to display text string on screen. 

 
 FORTRAN Calling Sequence: 
 
  CALL WRTTXT(COL,ROW,LPSTRING,COUNT,STATUS) 
 
 Where: 
 
  COL  - Screen column  (input integer) 
 
    -1 will continue from previous position. For 
    positions >= window extent, line will wrap to 
    beginning column of the next row. All other 
    positions will display at specified column 
    position. 
 
  ROW  - Screen row   (input integer) 
 
    -1 will continue from previous position. For 
    positions >= window extent, line will wrap to 
    top row and beginning column. All other 
    positions will display at specified row 
    positions 
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  LPSTRING - String of Characters address (input integer) 
 
    Following are special characters: 
 
    LF(10) Advance to next line 
    CR(13) Return to beginning of line 
    BS(08) Previous character position 
    TS(09) Next tab position (every 5) 
    FF(12) Clear entire window 
 
  COUNT - Number Characters  (input integer) 
 
  STATUS - Returned Status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 

3.5  Axis Generation/Scales 

 
An important part of a scientific plot is the choice of axes scales with well-chosen 
increments between the tick marks, and clear annotation of the labeled tick marks. 
The routines (AXIS, FACTOR, GRID, LEGEND, PAXIS, SCALES, WHERE) 
provide a full capability for the precise registration of axes and scales. The current 
position of the pen, the axes scale factors, the plot translation, and rotation currently 
in effect are reported by WHERE. FACTOR can set new axes scale factors, plot 
translation and rotations for the entire plot area. SCALES assists the application in 
determining a convenient and aesthetically pleasing set of limits necessary to 
transform application coordinates into plot device coordinates. AXIS will draw an X 
or Y axis with tick marks and labels at any orientation or angle. PAXIS provides 
polar coordinate system support. GRID will draw a reference grid in the Cartesian 
coordinate system. LEGEND will produce a legend with plotting symbols annotated. 
The following section describes these functions. 

 

3.5.1  AXIS 

 
Purpose: - Routine to draw and annotate axis. AXIS is used to draw an axis in the 
X, Y, or some other direction with the origin at a given coordinate, including a label, 
major and minor tick marks, and annotated scale numbers. 

 
 FORTRAN Calling Sequence: 
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  CALL AXIS(X0,Y0,LPTITLE,NCHR,CHGT,ANGLE,CODE,VMIN,VMAX, 
    DV,DL,DHGT,MAJOR,MINOR,WIDTH,DIGITS,STATUS) 
 
 Where: 
 
  X0,Y0 - Origin of axis (inches)  (input real) 
 
  LPTITLE - Title character string address (input integer) 
 
  NCHR - Number of title characters (input integer) 
 
    >0, Draw title and numbers below axis 
    <0, Draw title and numbers above axis 
    =0, Tick marks only, no title, no numbers 
 
  CHGT - Height of characters (inches) (input real) 
 
  ANGLE - Orientation of axis (degrees) (input real) 
 
    <>90.0, Numbers parallel to axis 
    = 90.0, Numbers perpendicular to axis 
 
  CODE - Type of axis   (input integer) 
 
    0 = Draw linear axis 
    1 = Draw log axis 
    2 = Draw log axis (exponential form) 
 
  VMIN  - Minimum value of axis (input real) 
 
  VMAX - Maximum value of axis (input real) 
 
  DV  - Delta major ticks  (input real) 
 
    >0, Min to max scales drawn 
    <0, Max to min scales drawn 
 
  DL  - Delta major ticks (inches) (input real) 
 
  DHGT - Height of numbers (inches) (input real) 
 
  MAJOR - Number major tick marks (input integer) 
 
    >0, Tick marks above axis 
    <0, Tick marks below axis 
 
  MINOR - Number minor tick marks (input integer) 
 
  WIDTH - Width of field  (input integer) 
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    = 0, Tick marks, no labels 
 
  DIGITS - Digits right of decimal point (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. AXIS should be called once to draw the X axis, and once to draw the Y axis. 
 
 2. Care should be taken to allow enough room for the scale annotation and the 

label plotting. This is entirely dependent on the character height (CHGT) and the 
digit height (DHGT) arguments provided with subroutine call. 

 
 3. AXIS will determine the format to use in annotating the axis with scales. The key 

factors in determining the format are the WIDTH and DIGITS arguments.  The 
following table lists criteria used by AXIS. 

 
  WIDTH DIGITS Format 
  2 to 6 0  Integer 
  4 to 7 1 to 4 Floating Point 
  8 to 13 -  Exponential 
 
 4. SETMOD used in PLTBEG or GETSET will determine how the numeric labels 

will be spaced under the tick marks. Both proportional and uniform spacing are 
supported. 

 
 Error Conditions: 
 
 1. Any plotting of symbols outside of the plotting area will be indicated as "wild 

points" in the call to PLTEND upon termination. 
 
 2. Care should be taken in setting up the control variable for axis generation.  It is 

recommended to use the SCALES routine for the setup. 
 
 3. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 4. Invalid input arguments will cause an error status to be set. 
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 Plot Example: 
 

 
 

Figure 3.6 ï AXIS Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!                                                                   !  

!     SP08 -  Example of AXIS routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) :: XMIN, XMAX, DX, DL, X, Y, ANGLE , X0 = 0.0, Y0 = 0.0,   &  

     &  XSCALE = 1.0, YSCALE = 1.0, XTRAN = 1.5, YTRAN = 1.5,           &  

     &  XLEN = 4.0, DSIZE = 0.15, CSIZE  = 0.25  

      REAL(4),DIMENSION(2) :: XDATA = (/1.0,5.0/)  

      INTEGER(4) :: STATUS, WILD, WIDTH, DIGITS, MAJOR, M INOR, NCHR,    &  

     &  DEVCOD, LPSETNAM, LPDEVNAM, LPDEVPRT, LPXDATA, LPYDATA,         &  

     &  LPSTRING,SETMOD = 1, DEVMOD = 0, MODE = 0, NPTS = 2  

!  

      CHARACTER(6)  :: XAXIS = 'X - AXIS', YAXIS = 'Y - AXIS',              &  

     &  ZAXIS = 'Z - AXIS'  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Open plot frame  

!  

      DEVCOD = 1 

      DEVNAM = ' '  

      DEVPRT = ' '  

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      &  

     &            STATUS)  



 42 

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      ANGLE = 0.0  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Plot five exam ples of AXIS drawing  

!  

!     Set log scaling values  

!  

      MODE     = 1  

      XDATA(1) = 1.0  

      XDATA(2) = 1000.0  

      LPXDATA  = LOC(XDATA)  

      CALL SCALES(LPXDATA,NPTS,XLEN,MODE,XMIN,XMAX,DX,DL,MAJOR,         &  

     &            MINOR,WIDTH,DIGITS ,STATUS)  

      X        = X0 + 2.5  

      Y        = Y0 + 1.5  

      ANGLE    = 45.0  

      NCHR     = 6  

      LPSTRING = LOC(ZAXIS)  

      CALL AXIS(X,Y,LPSTRING,NCHR,CSIZE,ANGLE,MODE,XMIN,XMAX,DX,DL,     &  

     &          DSIZE, - MAJOR,MINOR,WIDTH,DIGITS,STAT US) 

!  

!     Set linear scaling values  

!  

      MODE     = 0  

      XDATA(1) = 1.0  

      XDATA(2) = 5.0  

      LPXDATA  = LOC(XDATA)  

      CALL SCALES(LPXDATA,NPTS,XLEN,MODE,XMIN,XMAX,DX,DL,MAJOR,         &  

     &            MINOR,WIDTH,DIGITS,STATUS)  

      WIDTH    = 2  

      DIGITS   = 0  

      X        = X0 + 1.9  

      Y        = Y0 + 0.9  

      ANGLE    = 0.0  

      NCHR     = 6  

      LPSTRING = LOC(XAXIS)  

      CALL AXIS(X,Y,LPSTRING,NCHR,CSIZE,ANGLE,MODE,XMIN,XMAX,DX,DL,     &  

     &          DSIZE,MAJOR,MINO R,WIDTH,DIGITS,STATUS)  

      X        = X0 + 1.9  

      Y        = Y0 + 4.9  

      CALL AXIS(X,Y,LPSTRING, - NCHR,CSIZE,ANGLE,MODE,XMIN,XMAX,- DX,DL,   &  

     &          DSIZE, - MAJOR,MINOR,WIDTH,DIGITS,STATUS)  

      X        = X0 + 1.4  

      Y        = Y0 + 0.9  

      WIDTH    = 4  

      DIGITS   = 1  

      ANGLE    = 90.0  

      NCHR     = 6  

      LPSTRING = LOC(YAXIS)  

      CALL AXIS(X,Y,LPSTRING, - NCHR,CSIZE,ANGLE,MODE,XMIN,XMAX,DX,DL,    &  

     &          DSIZE, - MAJOR,MINOR,WIDTH,DIGITS,STATUS)  

      X        = X 0 + 6.4  

      Y        = Y0 + 0.9  

      NCHR     = 0  

      CALL AXIS(X,Y,LPSTRING,NCHR,CSIZE,ANGLE,MODE,XMIN,XMAX,DX,DL,     &  

     &          DSIZE,MAJOR,MINOR,WIDTH,DIGITS,STATUS)  

!  

!     Close plot frame  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATU S.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  
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!  

!     Formats:                 

!  

100   FORMAT(' Error from PLTBEG ',I4)  

101   FORMAT(' Error from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.6 ï AXIS Program Example 

 

3.5.2  FACTOR 

 
Purpose: - Routine to set rotation, scale, and translation factors. FACTOR is used 
to change the plot transformation parameters. It is possible to rotate, scale, and 
translate the entire plot by calling FACTOR. The scaling, rotation, and translation 
are applied to the vectors being processed by PLOT. This allows an application to 
map a plot frame into an area of any dimension or orientation. 

 
 FORTRAN Calling Sequence: 
 
  CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRANS,YTRANS,STATUS) 
 
 Where: 
 
  ANGLE - Angle of rotation (degrees) (input real) 
 
  XSCALE - X-axis scale factor  (input real) 
 
  YSCALE - Y-axis scale factor  (input real) 
 
  XTRANS - X-axis offset value (inches) (input real) 
 
  YTRANS - Y-axis offset value (inches) (input real) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
 
 Notes: 
 
 1. The order for the transformation is scaling and rotation first, and then an 

unscaled translation along each axis of the whole plot frame. See the PLTCAL 
program for a method of accurately mapping an entire 8x10 plot frame onto the 
screen. Correct proportions of the 8x10 plot frame can be preserved using 
FACTOR. 

 
 Error Conditions: 
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 1. If graphics output has not been opened by a call to PLTBEG, then an error status 
will be set. 
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 Plot Example: 
 

 
 

Figure 3.7 ï FACTOR Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP06 -  Example of FACTOR routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) :: X, Y, XSCA LE, YSCALE, XTRAN, YTRAN, XS, YS, XT, YT,    &  

     &  HEIGHT, X0 = 0.0, Y0 = 0.0, ANGLE = 0.0  

!  

      INTEGER(4) :: STATUS, LPSETNAM, LPDEVNAM, LPDEVPRT, LPSTRING,     &  

     &  WILD, DEVCOD, NC, SETMOD = 1, DEVMOD = 0, MODE = 0  

!  

      CHARACTER(1)  :: P LTSYM 

      CHARACTER(33) :: STRING = '   NORMAL   XSCALE=2.0 YSCALE=2.0'  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Initialize Plot Frame  

!  

      DEVNAM = ' '  

      DEVPRT = ' '  

      DEVCOD = 1 

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      XS = 1.0  

      YS = 1.0  

      XT = 2.0  

      YT = 4.0  

      CALL FACTOR(ANGLE,XS,YS,XT,YT,STATUS)  

!  

!     Initialize variables referenced to X0, Y0  

!  

      X = X0 + 0.25  

      Y = Y0 + 0.50  

!  

!     Draw Scale Factor identification string  

!  

      NC     = 33  

      HEIGHT = 0.1846  
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      LPSTRING = LOC(STRING)  

      CALL SYMBOL(LPSTRING,NC,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Draw centered symbol at normal scale  

!  

      PLTSYM = CHAR(16)  

      NC     = 1  

      HEIGHT = 0.994  

      X      = 0.0  

      Y      = 0.0  

      XSCALE = XS*1.0  

      YSCALE = YS*1.0  

      XTRAN  = XS*(X0 + 1.15) + XT  

      YTRAN  = YS*(Y0 + 1.41) + YT  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

      LPSTRING = LOC(PLTSYM)  

      CALL SYMBOL(LPSTRING,NC,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Draw centered symbol with x - axis scaled twice  

!  

      XSCALE = XS*2.0  

      YSCALE = YS*1.0  

      XTRAN  = XS*(X0 + 2.79) + XT  

      YTRAN  = YS*(Y0 + 1.41) + YT  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

      LPSTRING = LOC(PLTSYM)  

      CALL SYMBOL(LPSTRING,NC,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Draw centered symbol with y - axis scaled twice  

!  

      XSCALE = XS*1.0  

      YSCALE = YS*2.0  

      XTRAN  = XS*(X0 + 4.45) + XT  

      YTRAN  = YS*(Y0 + 1.41) + YT  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

      LPSTRING = LOC(PLTSYM)  

      CALL SYMBOL(LPSTRING,NC,X,Y,HEIGHT,ANGLE,MODE,STATUS)  

!  

!     Terminate the plot  

!  

      CALL PLTEND(WILD,STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,101)WILD,STATUS  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:  

!  

100   FORMAT(' STATUS from PLTBEG ',I4)  

101   FORMAT(' STATUS from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.7 ï FACTOR Program Example 

 

3.5.3  GRID 

 
Purpose: - Routine to display grid on plot frame. GRID is used to draw a grid over 
X, Y axes, or some other direction with the origin at a given coordinate and drawing 
major and minor tick marks. 
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 FORTRAN Calling Sequence: 
 
  CALL GRID(X0,Y0,XL,DX,XMAJOR,XMINOR,YL,DY,YMAJOR,YMINOR, 
    ANGLE,MODE,CODE,STATUS) 
 
 Where: 
 
  X0,Y0 - Origin of grid  (input real) 
 
  XL  - Length of X-Axis  (input real) 
 
  DX  - Delta for MAJOR tick marks X-Axis (input real) 
 
  XMAJOR - Major tick marks X-Axis (input integer) 
 
  XMINOR - Minor tick marks X-Axis (input integer) 
 
  YL  - Length of Y-Axis  (input real) 
 
  DY  - Delta for MAJOR tick marks Y-Axis (input real) 
 
  YMAJOR - Major tick marks Y-Axis (input integer) 
 
  YMINOR - Minor tick marks Y-Axis (input integer) 
 
  ANGLE - Orientation angle for grid (degrees) (input real) 
 
  MODE - Type of axis display  (input integer) 
 
    MODE X-Axis Y-Axis 
    --------- --------- --------- 
    0 linear linear 
    1 log linear 
    2 linear log 
    3 log log 
 
  CODE - Coded format word  (input integer) 
 
    CODE contains 4 decimal digits which represent 
    the type of lines to draw for major and minor 
    x and y axes. The codes that are used: 
 
    TYPE Type of line to draw 
    -------- --------------------------- 
    0  Straight line 
    1  Dotted line 
    2  Dashed line 
 
    CODE word format: 
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    X-Major X-Minor Y-Major Y-Minor 
    ---------- ---------- ---------- ---------- 
    TYPE TYPE TYPE TYPE 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. Care should be taken in setting up the control variables for grid generation.  It is 

recommended to use the SCALES routine variables in AXIS and GRID. 
 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 
 Plot Example: 
 

 
 

Figure 3.8 ï GRID Plot Example 
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 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP10 -  Example of GRID routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Def initions  

!  

      REAL(4) :: X1, X2, X3, Y1, Y2, Y3, XMIN, XMAX, DX, YMIN, YMAX,    &  

     &  DY, DXL, DYL, X0 = 0.0, Y0 = 0.0, XSCALE = 1.0, YSCALE = 1.0,   &  

     &  XTRAN = 2.0, YTRAN = 1.0, XLEN = 5.0, YLEN = 5.0, ANGLE = 0.0,  &  

     &  DSIZE = 0.142, CSIZE = 0.213, LEFT = - 3.0, RIGHT = 3.0,         &  

     &  BOTTOM = - 2.0, TOP = 6.0  

      REAL(4),DIMENSION(2) :: XSC,YSC  

      INTEGER(4):: STATUS, WILD, CODE, MODE, CHARS, WIDTH, DIGITS,      &  

     &  XMAJOR, XMINOR, YMAJOR, YMINOR, DEVCOD, LPSETNAM, LP DEVNAM,     &  

     &  LPDEVPRT, LPSTRING, LPXSC, LPYSC, SETMOD = 2, DEVMOD = 0,       &  

     &  NPTS = 2, ZERO   = 0  

      CHARACTER(16) :: XTITLE = 'Energy (e - Volts)',                     &  

     &                 YTITLE = 'Energy (e - Volts)'  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Open plot frame  

!  

      DEVCOD = 1 

      DEVNAM = ' '  

      DEVPRT = ' '       

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      &  

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Initialize variables referenced to X 0, Y0  

!  

      X1 = X0 + 1.20  

      Y1 = Y0 + 0.85  

      X2 = X0 + 1.20  

      Y2 = Y0 + 5.85  

      X3 = X0 + 6.20  

      Y3 = Y0 + 0.85  

!  

!     X -  AXIS scaling and generation  

!  

      XSC(1) = LEFT  

      XSC(2) = RIGHT  

      MODE   = 0  

      LPXSC  = LOC(XSC )  

      CALL SCALES(LPXSC,NPTS,XLEN,MODE,XMIN,XMAX,DX,DXL,XMAJOR,XMINOR,  &  

     &            WIDTH,DIGITS,STATUS)  

      CHARS  = 16  

      ANGLE  = 0.0  

      WIDTH  = 4  

      DIGITS = 1  

      LPSTRING = LOC(XTITLE)  

      CALL AXIS(X1,Y1,LPSTRING,CHARS,CSIZ E,ANGLE,MODE,XMIN,XMAX,        &  

     &          DX,DXL,DSIZE,XMAJOR,XMINOR,WIDTH,DIGITS,STATUS)  

      CALL AXIS(X2,Y2,LPSTRING,ZERO,CSIZE,ANGLE,MODE,XMIN,XMAX,         &  

     &          DX,DXL,DSIZE, - XMAJOR,XMINOR,WIDTH,DIGITS,STATUS)  

!  

!     Y -  AXIS sca ling and generation  

!  
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      YSC(1) = BOTTOM  

      YSC(2) = TOP  

      LPYSC  = LOC(YSC)  

      CALL SCALES(LPYSC,NPTS,YLEN,MODE,YMIN,YMAX,DY,DYL,YMAJOR,YMINOR,  &  

     &            WIDTH,DIGITS,STATUS)  

      CHARS  = - 16 

      ANGLE  = 90.0  

      WIDTH  = 4  

      DIGITS = 1  

      LPSTRING = LOC(YTITLE)  

      CALL AXIS(X1,Y1,LPSTRING,CHARS,CSIZE,ANGLE,MODE,YMIN,YMAX,        &  

     &          DY,DYL,DSIZE, - YMAJOR,YMINOR,WIDTH,DIGITS,STATUS)  

      CALL AXIS(X3,Y3,LPSTRING,ZERO,CSIZE,ANGLE,MODE,YMIN,YMAX,         & 

     &          DY,DYL,DSIZE,YMAJOR,YMINOR,WIDTH,DIGITS,STATUS)  

!  

!     Plot out GRID  

!  

      ANGLE  = 0.0  

      CODE   = 0202  

      CALL GRID(X1,Y1,XLEN,DXL,XMAJOR,XMINOR,YLEN,DYL,YMAJOR,           &  

     &          YMINOR,ANGLE,MODE,CODE,STATUS)  

!  

!     Terminate the plot  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:  

!  

100   FORMAT(' Error from P LTBEG ',I4)  

101   FORMAT(' Error from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.8 ï GRID Program Example 

 

3.5.4  LEGEND 

 
Purpose: - Routine to generate a legend box of symbols. LEGEND is used to create 
a legend of symbols at any desired location with a specified angular orientation.  
LEGEND will annotate a set of plotting symbols used with DRAW, etc. with 
descriptive character strings, and produce a legend box. The coordinate given with 
the parameter list specifies the lower left corner of the legend box. 

 
 FORTRAN Calling Sequence: 
 
  CALL LEGEND(LPSYMBOLS,NSYMS,LPLINES,NCHRS,X,Y,HEIGHT, 
     ANGLE,STATUS) 
 
 Where: 
 
  LPSYMBOLS - Plot symbols array address (input integer) 
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    0 - 127 = Character Set plot symbol 
    128 = Generate a straight line symbol 
    129 = Generate a dotted line symbol 
    130 = Generate a dashed line symbol 
 
  NSYMS - Number of symbols  (input integer) 
 
  LPLINES - Symbols description lines address (input integer) 
 
    This array contains a string of characters 
    describing each symbol in SYMBOLS. Each line 
    is a fixed length of NCHRS long. 
 
  NCHRS - Number characters in a line (input integer) 
 
  X,Y  - Origin of LEGEND box (input real) 
 
  HEIGHT - Height of each character (input real) 
 
  ANGLE - Angle of rotation (degrees) (input real) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
Notes: 
 
 1. HEIGHT - Because of the resolution of the character set digitization and the basic 

resolution of the plot device, there is an optimum height that can be specified to 
obtain the best possible results. This value will be different for each graphics device. 
See Symbol Generation section. 

 
 2. STRING - The LNFMT routine supports a full 96-character ASCII set of symbols, 

a 16 character graphic centered symbol set, and a 6 character special control 
character set. See the Data Centered Symbols and Character Sets for more details.  
Every character in the STRING variable is first translated modulo 128, and so only 
valid ASCII characters will be drawn. Only uniform spacing is supported by LNFMT. 
See PLTBEG and GETSET. 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 

 2. Invalid input arguments will cause an error status to be set. 
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 Plot Example: 
 

 
 

Figure 3.9 ï LEGEND Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP11 -  Example of LEGEND routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4):: X, Y, X0 = 0.0, Y0 = 0.0 , XSCALE = 1.0, YSCALE = 1.0,   &  

     &  XTRAN = 2.0, YTRAN = 4.0, ANGLE = 0.0, HEIGHT = 0.28   

      INTEGER(4):: STATUS, WILD, DEVCOD, LPSETNAM, LPDEVNAM, LPDEVPRT,  &  

     &  LPSTRING, LPLINES, VALUE, SETMOD = 1, DEVMOD = 0, NSYMS = 4,    &  

     &  NCH RS = 11, CODE = 1  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET01.GRF'  

      CHARACTER(1),DIMENSION(4)  :: SYMBOLS  

      CHARACTER(11),DIMENSION(4) ::                                     &  

     &  LINES = (/'Text Line 1','Text Line 2','Text Line 3',            &  

     &  'Text Line 4'/)  

!  

!     Initialize symbols  

!  

      SYMBOLS(1) = CHAR(27)  

      SYMBOLS(2) = CHAR(26)  

      SYMBOLS(3) = CHAR(25)  

      SYMBOLS(4) = CHAR(28)  

!  

!     Open plot frame  

!  

      DEVCOD = 1 

      DEVNAM = ' '  

      DEVPRT = ' '      

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      VALUE = 1  

      CALL SETPEN(CODE,VALUE,STATUS) 

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Generate a LEGEND  

!  
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      X = X0 + 0.75  

      Y = Y0 + 0.66  

      LPSTRING = LOC(SYMBOLS) 

      LPLINES  =  LOC(LINES)  

      CALL LEGEND(LPSTRING,NSYMS,LPLINES,NCHRS,X,Y,HEIGHT,ANGLE,STATUS)  

!  

!     Terminate the plot  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application                   

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:  

!  

100   FORMAT(' Error from PLTBEG ',I4)  

101   FORMAT(' Error from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.9 ï LEGEND Program Example 

 

3.5.5  PAXIS 

 
Purpose: - Routine to draw and annotate polar axes. PAXIS is used to  draw and 
annotate polar axes. It will title and label radial axes, draw radial lines, and orient 
the polar plot with a degree offset. 

 
 FORTRAN Calling Sequence: 
 
  CALL PAXIS(X0,Y0,LPTITLE,NCHR,CHGT,TYPE,DMIN,DMAX,DOFF, 
    RMIN,RMAX,VMIN,VMAX,DV,DL,DHGT,MAJOR,MINOR, 
    WIDTH,DIGITS,STATUS) 
 
 Where: 
 
  X0,Y0 - Origin of polar axes (inches) (input real) 
 
  LPTITLE - Title for radial axis address (input integer) 
 
  NCHR - Number of title characters (input integer) 
 
    >0 = Title and labels below radial axis 
    <0 = Title and labels above radial axis 
    =0 = Tick marks only on radial axis 
 
  CHGT - Height of characters (inches) (input real) 
 
  TYPE  - Type of axes  (input integer) 
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    TYPE byte: [bits layout] 
 
    7      0 Value Description 
    -------1 1 Draw radial lines 
    ------1- 2 Draw concentric circles 
    -----1-- 4 Draw ticks on radial lines 
    ----1--- 8 Draw ticks on circles 
    ---1---- 16 Draw '+' at the origin 
    --1----- 32 Draw log axes 
 
  DMIN  - Minimum radial axis (degrees) (input integer) 
 
  DMAX - Maximum radial axis (degrees) (input integer) 
 
  DOFF - Orientation offset (degrees) (input integer) 
 
  RMIN  - Inner circle (inches)  (input real) 
 
  RMAX - Outer circle (inches)  (input real) 
 
  VMIN  - Minimum value on axis (input real) 
 
  VMAX - Maximum value on axis (input real) 
 
  DV  - Delta major ticks marks (value) (input real) 
 
    >0, Min to max scales drawn 
    <0, Max to min scales drawn 
 
  DL  - Delta major ticks marks (inches) (input real) 
 
  DHGT - Height of numbers (inches) (input real) 
 
  MAJOR - Number major tick marks (input integer) 
 
  MINOR - Number minor tick marks (input integer) 
 
  WIDTH - Width of field  (input integer) 
 
  DIGITS - Digits right of decimal point (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialize 
    2 = Invalid arguments 
 
 Notes: 
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 1. Care should be taken to allow enough room for the scale annotation and the 
label plotting. This is entirely dependent on the character height (CHGT) and the 
digit height (DHGT) arguments provided with subroutine call. 

 
 2. PAXIS will determine the format to use in annotating the axis with scales. The 

key factors in determining the format are the WIDTH and DIGITS arguments.  The 
following table lists criteria used by PAXIS. 

 
  WIDTH DIGITS Format 
  2 to 6 0  Integer 
  4 to 7 1 to 4 Floating Point 
  8 to 13 -  Exponential 
 
 3. SETMOD, used in PLTBEG or GETSET, will determine how the numeric labels 

will be spaced under the tick marks. Both proportional and uniform spacing are 
supported. 

 
 Error Conditions: 
 
 1. Any plotting of symbols outside of the plotting area will be indicated as "wild 

points" in the call to PLTEND upon termination. 
 
 2. Care should be taken in setting up the control variable for axis generation.  It is 

recommended to use the SCALES routine for the setup. 
 
 3. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 4. Invalid input arguments will cause an error status to be set. 
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 Plot Example: 
 

 
 

Figure 3.10 ï PAXIS Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP09 -  Example of PAXIS routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) : : XP, YP, RLEN, XMIN, XMAX, DX, DL, X0 = 0.0, Y0 = 0.0,  &  

     &  XSCALE = 1.0, YSCALE = 1.0, XTRAN = 3.0, YTRAN = 2.5,           &  

     &  DSIZE  = 0.14, CSIZE = 0.21, RMIN = 0.0, RMAX = 2.0, VMIN = 0.0,&  

     &  VMAX = 4.0, ANGLE = 0.0  

      REAL(4),DI MENSION(2) :: RSC  

!  

      INTEGER(4):: STATUS, WILD, WIDTH, DIGITS, MAJOR, MINOR, TYPE,     &  

     &  DEVCOD, LPSETNAM, LPDEVNAM, LPDEVPRT, LPRSC, LPPTITLE,          &  

     &  SETMOD = 2, DEVMOD = 0, MODE = 0, NPT = 17, DMIN = 0,           &  

     &  DMAX =  359, DOFF = 0, TWO = 2  

!  

      CHARACTER(17) :: PTITLE = 'Radial Axis Title'  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Initialize Plot Frame  

!  

      DEVNAM = ' '  

      DEVPRT = ' '  
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      DEVCOD = 1 

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Initialize variables referenced to X0, Y0  

!  

      XP = X0 + 2.5  

      YP = Y0 + 2.5  

!  

!     Radial AXIS scaling and generation  

!  

      RSC(1) = VMIN  

      RSC(2) = VMAX  

      RLEN   = RMAX -  RMIN 

      LPRSC  = LOC(RSC)  

      CALL SCALES(LPRSC,TWO,RLEN,MODE,XMIN,XMAX,DX,DL,MAJOR,MINOR,      &  

     &            WIDTH,DIGITS,STATUS)  

!  

!     Force scaling to given values  

!  

      TYPE    = 19  

      WIDTH   = 3  

      DIGITS  = 1  

      LPPTITLE = LOC(PTITLE)  

      CALL PAXIS(XP,YP,LPPTITLE,NPT,CSIZE,TYPE,DMIN,DMAX,DOFF,RMIN,     &  

     &           RMAX,XMIN,XMAX,DX,DL,DSIZE,MAJOR,MINOR,WIDTH,DIGITS,   &  

     &           STATUS)  

!  

!     Close plot frame  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0). OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:              

!  

100   FORMAT(' Error from PLTBEG ',I4)  

101   FORMAT(' Error from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.10 ï PAXIS Program Example 

 

3.5.6  SCALES 

 
Purpose: - Routine to compute scale factors for plot frame axes. SCALES is used to 
establish the plot frame, and determine a scale transformation from application units 
to device units. Although it is not necessary to use this particular routine to do the 
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scaling, it is necessary to provide AXIS, PAXIS, DRAW, and PDRAW suitable plot 
frame limits and increments. 

 
 FORTRAN Calling Sequence: 
 
  CALL SCALES(LPARRAY,NPTS,LENGTH,MODE,VMIN,VMAX,DV,DL, 
     MAJOR,MINOR,WIDTH,DIGITS,STATUS) 
 
 Where: 
 
  LPARRAY - Data array to scale address (input integer) 
 
  NPTS  - Number data values  (input integer) 
 
  LENGTH - Length of axis (inches) (input real) 
 
  MODE - Type of scales  (input integer) 
 
    0 = Produce linear scale factors 
    1 = Produce logarithmic scale factors 
 
  VMIN  - Minimum scale factor  (output real) 
 
  VMAX - Maximum scale factor  (output real) 
 
  DV  - Delta for major ticks (value) (output real) 
 
  DL  - Delta for major ticks marks (inches) (output real) 
 
  MAJOR - Number major ticks marks (output integer) 
 
  MINOR - Number minor ticks marks (output integer) 
 
  WIDTH - Field width   (output integer) 
 
  DIGITS - Digits right of decimal point (output integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Invalid arguments 
 
 Notes: 
 
 1. The output VMIN and VMAX variables will be scaled such that pleasing scaling 

will result with reasonable increment DV values. When logarithmic scaling is 
selected, the data array should be in linear units, and the VMIN, VMAX, and DV 
variables will be in log units. 

 
 2. The MINOR divisions will only take on the values 2, 5, 10. The MAJOR divisions 

will be unbounded. 
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 3. Both linear and logarithmic scaling are supported. 
 
 Error Conditions: 
 
 1. NPTS less than 1, or LENGTH less than or equal to 0.0 will cause an 
 error return. 
 
 Program Output: 
 

 

     ARRAY- DATA     VMIN    VMAX     DV    MAJOR MINOR WIDTH DIGITS  

   ----------------------------------------------------------------  

   100.0 12000.0     0.0 12000.0  2000.0     6     2     6     0  

     0.0   100.0     0.0   100.0    20.0     5     2     4     0  

    - 1.0     1.0    - 1.0     1.0     0.5     4     5     4     1  

    - 3.0    11.1    - 5.0    15.0     5.0     4     5     3     0  

     0.0     0.0     0.0     0.0     0.0     4     5     6     4  

     5.2    10.1     4.0    1 2.0     2.0     4     2     3     0  

 

 

Figure 3.11 ï SCALES Output Example 
 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP07 -  Example of SCALE S routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) ::  VMIN, VMAX, DV, DL, LENGTH = 10.0                              

      REAL(4),DIMENSION(2)  :: VALS  

      REAL(4),DIMENSION(12) :: ARRAY = (/100.0,12000.0,0.0,100.0, - 1.0,  &  

     &  1.0, - 3.0,11.1,0.001,0.003,5.2,10.1/)  

!  

      INTEGER(4) :: STATUS, LPVALS,  MAJOR, MINOR, WIDTH, DIGITS, I, I1, &  

     &  I2, NPTS = 2, MODE = 0  

!  

      CHARACTER(1) :: ALPHA  

!  

!     Process a set of data values  

!  

      WRITE(6,100)  

      DO I = 1 , 12 , 2  

!  

!        Scale a pair of data values  

!  

         I1 = I  

         I2 = I +  1 

         VALS(1) = ARRAY(I1)  

         VALS(2) = ARRAY(I2)  

         LPVALS  = LOC(VALS)  

         CALL SCALES(LPVALS,NPTS,LENGTH,MODE,VMIN,VMAX,DV,DL,MAJOR,     &  

     &               MINOR,WIDTH,DIGITS,STATUS)  

!  

!        Write out the results of the scal ing  

!  

         WRITE(6,101)VALS,VMIN,VMAX,DV,MAJOR,MINOR,WIDTH,DIGITS  

!  

      END DO    
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!  

!     Pause to view Console Screen  

!  

      CALL SETCON(2,0,0,STATUS)  

      WRITE(6,102)  

      READ(5,103)ALPHA  

!  

!     Exit Windows Application  

!  

      CALL WinExit(0 ,STATUS)  

      CALL SETCON(2,0,0,STATUS)  

      STATUS = STATUS 

      DL     = DL  

!  

!     Formats:  

!  

100   FORMAT(/,'     ARRAY - DATA     VMIN    VMAX     DV    MAJOR',      &  

     &       ' MINOR WIDTH DIGITS',/,                                   &  

     &       '   --------------------------------------------- ',        &  

     &       ' ------------------- ')  

101   FORMAT(5F8.1,4I6)  

102   FORMAT(//,' Continue: ',$)  

103   FORMAT(A1)  

!  

      END SUBROUTINE APPMAIN 

  

 

Example 3.11 ï SCALES Program Example 

 

3.5.7  WHERE 

 
Purpose: - Routine to retrieve plot frame parameters. WHERE is used to return 
current "pen" position, axes scale factors, plot translation, and plot rotation 
parameters currently being used to map the plot frame onto the specified graphics 
device. 

  
 FORTRAN Calling Sequence: 
  
  CALL WHERE(X,Y,ANGLE,XSCALE,YSCALE,XTRANS,YTRANS, 
     STATUS) 
  
 Where: 
  
  X,Y  - X,Y current plotting coordinate   (output real) 
  
  ANGLE - Angle of rotation for plot frame  (output real) 
  
  XSCALE - X-axis scale factor  (output real) 
  
  YSCALE - Y-axis scale factor  (output real) 
  
  XTRANS - X-axis translation offset (output real) 
  
  YTRANS - Y-axis translation offset (output real) 
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  STATUS - Returned status  (output integer) 
  
    0 = Normal return 
    1 = Plot frame not initialized 
 
 Notes: 
 
 1. This routine is used to retrieve the current software status. 
 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 

 

3.6  Vector Drawing 

 
Several routines (PLOT, DRAW, DRWVEC) are provided to draw straight lines. 
PLOT connects the end points of vectors expressed in inches The DRAW 
subroutine connects end points of vectord in application space coordinates scaled 
into device coordinates. The DRWVEC subroutine connects end points of vectors in 
device coordinates. There is also a capability to plot graphic symbols or 
alphanumeric characters at each data point. For polar coordinate plotting, PDRAW 
connects data points in polar coordinates. The CONTUR routine contours a three 
dimensional surface function onto a two dimensional plane. The following 
description explains the use of these routines. 

 

3.6.1  CONTUR 

 
Purpose: - Routine to contour a 3-dimensional surface function onto a 2-
dimensional plane. CONTUR plots the surface points by connecting straight, dotted, 
or dashed lines. 

 
 FORTRAN Calling Sequence: 
 
  CALL CONTUR(LPX,LPY,LPZ,LPLEVEL,NX,NY,NL,CODE,X0,Y0,XLNTH, 
     YLNTH,LEFT,RIGHT,BOTTOM,TOP,STATUS) 
 
 Where: 
 
  LPX  - Ordinate array address (input integer) 
 
    Coordinates can be equal-spaced or not. 
 
  LPY  - Abscissa array address (input integer) 
 
    Coordinates can be equal-spaced or not. 
 
  LPZ  - Matrix of 3D surface values address (input integer) 
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    This matrix is dimensioned (NX,NY) to 
    correspond to the ordinate and abscissa 
    sampled points. 
 
  LPLEVEL - Contour levels array address (input integer) 
 
    The contour levels must be specified in 
    increasing order of values. 
 
  NX  - Number of coordinates in X (input integer) 
 
  NY  - Number of coordinates in Y (input integer) 
 
  NL  - Number of levels in LEVEL (input integer) 
 
  CODE - Type of display  (input integer) 
 
    0 = Draw straight line contours 
    1 = Draw dotted line contours 
    2 = Draw dashed line contours 
 
  X0,Y0 - Origin for contour plot  (input real) 
 
  XLNTH - Length of the X axis  (input real) 
 
  YLNTH - Length of the Y axis  (input real) 
 
  LEFT  - X axis left value limit  (input real) 
 
  RIGHT - X axis right value limit  (input real) 
 
  BOTTOM - Y axis bottom value limit (input real) 
 
  TOP  - Y axis top value limit  (input real) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 
 Notes: 
 
 1. The Z matrix is dimensioned Z(NX,NY) to correspond to ordinate and abscissa 

arrays. LEVEL must be specified in increasing order. The X and Y arrays need not 
be generated equal-spaced. 

 
 Error Conditions: 
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 1. If graphics output has not been opened by a call to PLTBEG, then an error status 
will be set. 

 
 2. Invalid input arguments will cause an error status to be set. 
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 Plot Example: 
 

 
 

Figure 3.12 ï CONTUR Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP1 5 -  Example of CONTUR routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4) :: X1, X2, X3, Y1, Y2, Y3, XMIN, XMAX, DX, YMIN, YMAX,    &  

     &  DY, DXL, DYL, FX, FY, X0 = 0.0, Y0 = 0.0, XSCALE = 1.0,         &  

     &  YSCALE = 1.0, XTRAN = 2.0, YTRAN = 1.0, XLNTH = 5.0,            &  

     &  YLNTH = 5.0, ANGLE = 0.0, DSIZE = 0.142, CSIZE = 0.213,         &  

     &  LEFT = - 3.0, RIGHT = 3.0, BOTTOM = - 2.0, TOP = 6.0, C1 = 4.0,   &  

     &  C2 = 0.88  

      REAL(4),DIM ENSION(2)  :: XSC,YSC  

      REAL(4),DIMENSION(12) :: LEVEL = (/5.0,10.0,15.0,20.0,25.0,30.0,  &  

     &  40.0,50.0,60.0,70.0,90.0,100.0/)  

      REAL(4),DIMENSION(61) :: X  

      REAL(4),DIMENSION(81) :: Y  

      REAL(4),DIMENSION(61,81) :: Z  

!  

      INTEGER(4) :: STATUS, WILD, CODE, TYPE, CHARS, WIDTH, DIGITS,     &  

     &  XMAJOR, XMINOR, YMAJOR, YMINOR, I, J, DEVCOD, LPSETNAM,         &  

     &  LPDEVNAM, LPDEVPRT, LPSTRING, LPXSC, LPYSC, LPLEVEL, LPX, LPY,  &  

     &  LPZ, SETMOD = 2, DEVMOD = 0, MODE = 0, ZE RO = 0, TWO = 2,       &  

     &  NX = 61, NY = 81, NL = 12  

!  

      CHARACTER(16) :: XTITLE = 'Energy (e - Volts)',                     &  

     &  YTITLE = 'Energy (e - Volts)'  
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      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Open plot fram e 

!  

      DEVCOD = 1 

      DEVNAM = ' '  

      DEVPRT = ' '  

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF ( STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Initialize variables referenced to X0, Y0  

!  

      X1 = X0 + 1.20  

      Y1 = Y0 + 0.85  

      X2 = X0 + 1.20  

      Y2 = Y0 + 5.85  

      X3 = X0 + 6.20  

      Y3 = Y0 + 0.85  

!  

!     X -  AXIS scaling and generation  

!  

      XSC(1) = LEFT  

      XSC(2) = RIGHT  

      LPXSC  = LOC(XSC)  

      CALL SCALES(LPXSC,TWO,XLNTH,MODE,XMIN,XMAX,DX,DXL,XMAJOR,XMINOR,  &  

     &            WIDTH,DIGITS,STATUS)  

      CHARS  = 16  

      ANGLE  = 0.0  

      WIDTH  = 4  

      DIGITS = 1  

      XMINOR = 0  

      LPSTRING = LOC(XTITLE)  

      CALL AXIS(X1,Y1,LPSTRING,CHARS,CSIZE,ANGLE,MODE,XMIN,XMAX,        &  

     &          DX,DXL,DSIZE,XMAJOR,XMINOR,W IDTH,DIGITS,STATUS)  

      CALL AXIS(X2,Y2,LPSTRING,ZERO,CSIZE,ANGLE,MODE,XMIN,XMAX,         &  

     &          DX,DXL,DSIZE, - XMAJOR,XMINOR,WIDTH,DIGITS,STATUS)  

!  

!     Y -  AXIS scaling and generation  

!  

      YSC(1) = BOTTOM  

      YSC(2) = TOP  

      LPYSC  =  LOC(YSC) 

      CALL SCALES(LPYSC,TWO,YLNTH,MODE,YMIN,YMAX,DY,DYL,YMAJOR,YMINOR,  &  

     &            WIDTH,DIGITS,STATUS)  

      CHARS  = - 16 

      ANGLE  = 90.0  

      WIDTH  = 4  

      DIGITS = 1  

      YMINOR = 0  

      LPSTRING = LOC(YTITLE)  

      CALL AXI S(X1,Y1,LPSTRING,CHARS,CSIZE,ANGLE,MODE,YMIN,YMAX,        &  

     &          DY,DYL,DSIZE, - YMAJOR,YMINOR,WIDTH,DIGITS,STATUS)  

      CALL AXIS(X3,Y3,LPSTRING,ZERO,CSIZE,ANGLE,MODE,YMIN,YMAX,         &  

     &          DY,DYL,DSIZE,YMAJOR,YMINOR,WIDTH,DIGITS,S TATUS) 

!  

!     Plot out grid  

!  

      ANGLE  = 0.0  

      TYPE   = 0  

      CODE   = 1010  

      CALL GRID(X1,Y1,XLNTH,DXL,XMAJOR,XMINOR,YLNTH,DYL,YMAJOR,         &  

     &          YMINOR,ANGLE,TYPE,CODE,STATUS)  

!  
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!     Define the energy distribution function and the coordinates  

!  

      FX = - 3.0  

      DX = +0.1  

      DY = +0.1  

      DO I = 1 , NX  

        FX   = FX + DX  

        X(I) = FX  

        FY   = - 2.0  

        DO J = 1 , NY  

           FY     = FY + DY  

           Y(J)   = FY  

           Z(I,J) = (FX**2 + FY* *2)*(FX**2 + (FY -  C1)**2 + C2)  

        END DO   

      END DO   

!  

!     Contour the function  

!  

      CODE = 0  

      LPX  = LOC(X)  

      LPY  = LOC(Y)  

      LPZ  = LOC(Z(1,1))  

      LPLEVEL = LOC(LEVEL)  

      CALL CONTUR(LPX,LPY,LPZ,LPLEVEL,NX,NY,NL,CODE,X1 ,Y1,XLNTH,YLNTH,  &  

     &            LEFT,RIGHT,BOTTOM,TOP,STATUS)  

!  

!     Close plot frame  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Format:                

!  

100   FORMAT(' STATUS from PLTBEG ',I4)  

101   FORMAT(' STATUS from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.12 ï CONTUR Program Example 

 

3.6.2  DRAW 

 
Purpose: - Routine to draw array of data points. DRAW is used to plot or connect 
points as specified from the coordinate pair arrays. The points can be plotted by 
graphic symbols, or by connecting straight, dotted, or dashed lines. 

 
 FORTRAN Calling Sequence: 
 
  CALL DRAW(X,Y,NPTS,MODE,CODE,LPPLTSYM,HEIGHT,X0,Y0, 
    XLNTH,YLNTH,LEFT,RIGHT,BOTTOM,TOP,STATUS) 
 
 Where: 
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  X,Y  - Coordinates of data  (input real) 
 
  NPTS  - Number of data points  (input integer) 
 
  MODE - Type of display  (input integer) 
 
    MODE X-data Y-data 
    --------- --------- --------- 
    0 Linear Linear 
    1 Log Linear 
    2 Linear Log 
    3 Log Log 
 
  CODE - Method of drawing data (input integer) 
 
    1 = Straight line between data points 
    2 = Dotted line between data points 
    3 = Dashed line between data points 
    4 = Straight line with symbol 
    5 = Graphics symbol only 
 
  LPPLTSYM - Plot symbol address  (input integer) 
 
  HEIGHT - Symbol height (inches) (input real) 
 
  X0,Y0 - Origin of plot (inches)  (input real) 
 
  XLNTH - Length of x-axis (inches) (input real) 
 
  YLNTH - Length of y-axis (inches) (input real) 
 
  LEFT  - Left limit of plot (value) (input real) 
 
  RIGHT - Right limit of plot (value) (input real) 
 
  BOTTOM - Bottom limit of plot (value) (input real) 
 
  TOP  - Top limit of plot (value) (input real) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
    3 = Invalid linear data 
 
 Notes: 
 
 1. The plot frame is scaled to application units specified in the subroutine call list. 

Any out-of-bound data points will be plotted at the limits LEFT, RIGHT, BOTTOM, 
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or TOP. Out-of-bound points are neither projected nor plotted at their true position. 
Instead the points will be plotted at the edge of the plot frame. 

 
 2. For logarithmic modes, the limits are specified in logarithmic values. The data 

arrays in linear units will be converted to logarithmic values by DRAW before 
plotting. The application should verify that all data are positive and greater than zero 
to allow the logarithmic conversions. 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 
 3. Data values invalid for log functions will cause error status to be set. 
 
 Plot Example: 
 

 
 

Figure 3.13 ï DRAW Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP13 -  Example of DRAW routine  

!  

      USE SCPINF 

      IMPLICIT NONE  
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!  

!     Local Variables Definitions  

!  

      REAL(4) :: X1, X2, X3, Y1, Y2, Y3, XMIN, XMAX, YMIN, YMAX,  DX,    &  

     &  DY, DL, XLEN = 5.0, YLEN = 5.0, PI = 3.141592, SCAL = 0.04,     &  

     &  HEIGHT = 0.09, X0 = 0.0, Y0 = 0.0, XSCALE = 1.0, YSCALE = 1.0,  &  

     &  XTRAN = 2.0, YTRAN = 1.0, ANGLE = 0.0, DSIZE = 0.142,           &  

     &  CSIZE = 0.213  

      REAL(4),DIMENSION(2) :: XSC = (/0.0,5.0/), YSC = (/ - 1.0,1.0/)  

      REAL(4),DIMENSION(151) :: X, Y, XC, YC  

!  

      INTEGER(4) :: STATUS, WILD, CODE, CHARS, MAJOR, MINOR, WIDTH,     &  

     &  DIGITS, I, NPTC, LPSETNAM, LPDEVNAM, LPDEVPRT, LPXSC, LPYSC,    & 

     &  LPX, LPY, LPXC, LPYC, LPSTRING, LPPLTSYM, SETMOD = 2, DEVCOD,   &  

     &  DEVMOD = 0, MODE = 0, ZERO = 0, TWO = 2, NPTS = 151  

!  

      CHARACTER(1)  :: PLTSYM  

      CHARACTER(9)  :: XTITLE = 'Time (ms)'  

      CHARACTER(17) :: YTITLE = 'Amplitud e (volts)'  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Initialize Plot Frame  

!  

      DEVNAM = ' '  

      DEVPRT = ' '  

      DEVCOD = 1 

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      &  

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      ANGLE = 0.0  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Initialize variables referenced to X0, Y0  

!  

      X1 = X0 + 1.20  

      Y1 = Y0 + 0.85  

      X2 = X0 + 1.20  

      Y2 = Y0 + 5.85  

      X3 = X0 + 6.20  

      Y3 = Y0 + 0.85  

!  

!     Generate plot data for exponential function  

!  

      NPTC = 0  

      DO I  = 1 , NPTS  

        X(I) = SCAL*(I - 1)  

        Y(I) = EXP( - X(I)) * SIN(PI*X(I))  

        IF (MOD(I,5).EQ.0) THEN  

!         Generate a plot symbol for every 5th point  

          NPTC     = NPTC + 1  

          XC(NPTC) = X(I)  

          YC(NPTC) = Y(I)  

        END IF  

      END DO 

      NPTC = 25  

!  

!     X -  AXIS scaling and generation  

!  

      LPXSC = LOC(XSC)  

      CALL SCALES(LPXSC,TWO,XLEN,MODE,XMIN,XMAX,DX,DL,MAJOR,MINOR,      &  

     &            WIDTH,DIGITS,STATUS)  

!  

!     Force scaling to given values  

!  

      CHARS  = 9  
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      ANGLE  = 0.0  

      WIDTH  = 4  

      DIGITS = 1  

      LPSTRING = LOC(XTITLE)  

      CALL AXIS(X1,Y1,LPSTRING,CHARS,CSIZE,ANGLE,MODE,XMIN,XMAX,        &  

     &          DX,DL,DSIZE,MAJOR,MINOR,WIDTH,DIGITS,STATUS)  

      CALL AXIS(X2,Y2,LPST RING,ZERO,CSIZE,ANGLE,MODE,XMIN,XMAX,         &  

     &          DX,DL,DSIZE, - MAJOR,MINOR,WIDTH,DIGITS,STATUS)  

!  

!     Y -  AXIS scaling and generation  

!  

      LPYSC = LOC(YSC)  

      CALL SCALES(LPYSC,TWO,YLEN,MODE,YMIN,YMAX,DY,DL,MAJOR,MINOR,      &  

     &            WIDTH,DIGITS,STATUS)  

      CHARS = - 17 

      ANGLE = 90.0  

      LPSTRING = LOC(YTITLE)  

      CALL AXIS(X1,Y1,LPSTRING,CHARS,CSIZE,ANGLE,MODE,YMIN,YMAX,        &  

     &          DY,DL,DSIZE, - MAJOR,MINOR,WIDTH,DIGITS,STATUS)  

      CALL AXIS(X3,Y3, LPSTRING,ZERO,CSIZE,ANGLE,MODE,YMIN,YMAX,         &  

     &          DY,DL,DSIZE,MAJOR,MINOR,WIDTH,DIGITS,STATUS)  

!  

!     Plot out data array  

!  

      CODE   = 1  

      PLTSYM = CHAR(0)  

      LPX    = LOC(X)  

      LPY    = LOC(Y)  

      LPPLTSYM = LOC(PLTSYM) 

      CALL DRAW(LPX,LPY,NPTS,MODE,CODE,LPPLTSYM,HEIGHT,X1,Y1,XLEN,YLEN, &  

     &          XMIN,XMAX,YMIN,YMAX,STATUS)  

      CODE   = 5  

      PLTSYM = CHAR(18)  

      HEIGHT = 1.25*HEIGHT  

      LPXC   = LOC(XC)  

      LPYC   = LOC(YC)  

      LPPLTSYM = LOC(PLT SYM) 

      CALL DRAW(LPXC,LPYC,NPTC,MODE,CODE,LPPLTSYM,HEIGHT,X1,Y1,XLEN,    &  

     &          YLEN,XMIN,XMAX,YMIN,YMAX,STATUS)  

!  

!     Terminate the plot  

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)ST ATUS,WILD 

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:               

!  

100   FORMAT(' STATUS from PLTBEG ',I4)  

101   FORMAT(' STATUS from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.13 - DRAW Program Example 

 

3.6.3  DRWVEC 

 
Purpose: - Routine to draw vectors on plot frame in device coordinates. 
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 FORTRAN Calling Sequence: 
 
  CALL DRWVEC(X1,Y1,X2,Y2,STATUS) 
 
 Where: 
 
  X1,Y1,X2,Y2 ï Device coordinates of vector (input integer) 
 
  STATUS      - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 

3.6.4  PDRAW 

 
Purpose: - Routine to draw array of polar data points. PDRAW is used to plot or 
connect points as specified from the polar coordinate pair arrays. The points can be 
plotted by graphic symbols, or by connecting straight, dotted, or dashed lines.  

 
 FORTRAN Calling Sequence: 
 
  CALL PDRAW(LPR,LPALPHA,NPTS,MODE,CODE,LPPLTSYM,HEIGHT, 
     X0,Y0,DMIN,DMAX,DOFF,RMIN,RMAX,VMIN, 
     VMAX,STATUS) 
 
 Where: 
 
  LPR  - Radial coordinates array address (input integer) 
 
  LPALPHA - Polar coordinates array address (input integer) 
 
  NPTS  - Number of points  (input integer) 
 
  MODE - Type of display  (input integer) 
 
    0 = Linear 
    1 = Log 
 
  CODE - Method of drawing data (input integer) 
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    1 = Straight line between data points 
    2 = Dotted line between data points 
    3 = Dashed line between data points 
    4 = Straight line with symbol 
    5 = Graphics symbol only 
 
  LPPLTSYM - Plot symbol address  (input integer) 
 
  HEIGHT - Symbol height (inches) (input real) 
 
  X0,Y0 - Origin of plot (inches)  (input real) 
 
  DMIN  - Minimum radial axis (degrees) (input integer) 
 
  DMAX - Maximum radial axis (degrees) (input integer) 
 
  DOFF - Orientation offset (degrees) (input integer) 
 
  RMIN  - Inner circle (inches)  (input real) 
 
  RMAX - Outer circle (inches)  (input real) 
 
  VMIN  - Minimum axis value  (input real) 
 
  VMAX - Maximum axis value  (input real) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. The plot area is scaled to application units specified in the subroutine call list. Any 

out-of-bound data points will be plotted at the limits. 
 
 2. For logarithmic mode, the VMIN/VMAX limits are specified in logarithmic value. 

The radial coordinates data array expressed in linear units will be converted to 
logarithmic values by PDRAW before plotting. 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
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 Plot Example: 
 

 
 

Figure 3.14 ï PDRAW Plot Example 

 
 Program Example: 
 

      SUBROUTINE APPMAIN() 

!  

!     SP14 -  Example of PDRAW routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!      Local Variables Definitions  

!  

      REAL(4) :: XP, YP, RLEN, XMIN, XMAX, DX, DL, DDEG, AMP, DSCL,     &  

     &  X0 = 0.0, Y0 = 0.0, XSCALE = 1.0, YSCALE = 1.0, XTRAN = 3.0,    &  

     &  YTRAN = 2.0, DSIZE = 0.142, CSIZE = 0.213, RMIN = 0.0,          &  

     &  RMAX = 2.0, VMIN = 0.0, VMAX = 4.0, ANGLE  = 0.0  

      REAL(4),DIMENSION(2)   :: RSC  

      REAL(4),DIMENSION(101) :: R, ALPHA  

      REAL(4),DIMENSION(20)  :: SR, ST  

!  

      INTEGER(4) :: STATUS, WILD, WIDTH, DIGITS, MAJOR, MINOR, TYPE,    &  

     &  NS, N, J, CODE, DEVCOD, LPSETNAM, LPDEVNAM, LPDEVPRT, LPRSC,    &  

     &  LPR, LPALPHA, LPSR, LPST, LPSTRING, LPPLTSYM, SETMOD = 2,       &  

     &  DEVMOD = 0, MODE = 0, NPT = 17, ZERO = 0, TWO = 2, DMIN = 0,    &  

     &  DMAX = 359, DOFF = 0  

!  

      CHARACTER(1)  :: PLTSYM  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

      CHARACTER(17) :: PTITLE  = 'Radial Axis Title'  

!  
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!     Open plot frame  

!  

      DEVNAM = ' '  

      DEVPRT = ' '  

      DEVCOD = 1 

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Initialize variables referenced to X0, Y0  

!  

      XP = X0 + 2.5  

      YP = Y0 + 2.5  

!  

!     Radial AXIS scaling and generation  

!  

      RSC(1) = VMIN  

      RSC(2) = VMAX  

      RLEN   = RMAX -  RMIN 

      LPRSC  =  LOC(RSC) 

      CALL SCALES(LPRSC,TWO,RLEN,MODE,XMIN,XMAX,DX,DL,MAJOR,MINOR,      &  

     &            WIDTH,DIGITS,STATUS)  

!  

!     Force scaling to given values  

!  

      TYPE    = 9  

      WIDTH   = 3  

      DIGITS  = 1  

      LPSTRING = LOC(PTITLE)  

      CALL PAXIS(XP,YP,LPSTRING,NPT,CSIZE,TYPE,DMIN,DMAX,DOFF,          &  

     &           RMIN,RMAX,XMIN,XMAX,DX,DL,DSIZE,MAJOR,MINOR,           &  

     &           WIDTH,DIGITS,STATUS)  

!  

!     Generate and plot POLAR data points  

!  

      NS   = 0  

      DDEG = 3.60  

      AMP  = 3.0  

      DSCL = 3.14159 / 360.0  

      DO J = 1 , 100  

!        Generate data points  

         ALPHA(J) = DDEG*J  

         R(J)     = AMP*ABS(SIN(DSCL*ALPHA(J)))  

!        Generate SYMBOL points  

         IF (MOD(J,10).EQ.ZERO) THEN  

            NS     = NS + 1  

            SR(NS) = R(J)  

            ST(NS) = ALPHA(J)  

         END IF  

      END DO   

!     Finish at beginning  

      ALPHA(101) = ALPHA(1)  

      R(101)     = R(1)  

      N          = 101  

      CODE       = 1  

      MODE       = 0  

      PLTSYM     = CHAR(32)  

      LPR        = LOC(R)  

      LPALPHA    = LOC(ALPHA)  

      LPPLTSYM   = LOC(PLTSYM)  

      CALL PDRAW(LPR,LPALPHA,N,MODE,CODE,LPPLTSYM,CSIZE,XP,YP,DMIN,     &  

     &           DMAX,DOFF,RMIN,RMAX,XMIN,XMAX,STATUS)  

      CODE       = 5  

      PLTSYM     = CHAR(16)  
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      LPSR       = LOC(SR)  

      LPST       = LOC(ST)  

      LPPLTSYM   = LOC(PLTSYM)  

      CALL PDRAW(LPSR,LPST,NS,MODE,CODE,LPPLTSYM,DSIZE,XP,YP,DMIN,DMAX, &  

     &           DOFF,RMIN,RMAX,XMIN,XMAX,STATUS)  

!  

!     Close plot fram e 

!  

      CALL PLTEND(WILD,STATUS)  

      IF ((STATUS.NE.0).OR.(WILD.NE.0)) THEN  

         WRITE(6,101)STATUS,WILD  

      END IF  

!  

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:            

!  

100   FORMAT(' Error from PLTBEG ',I 4)  

101   FORMAT(' Error from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:            

!  

100   FORMAT(' Error from PLTBEG ',I4)  

101   FORMAT(' Error from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.14 - PDRAW Program Example 

 

3.6.5  PLOT 

 
Purpose: - Routine to draw vectors on plot frame. PLOT is the lowest level primitive 
used to simulate pen plotter motion. It provides straight-line pen movements with 
the pen either up or down during the movement. All vector plotting is implemented 
by calls to this routine.  

 
 FORTRAN Calling Sequence: 
 
  CALL PLOT(X,Y,PEN,STATUS) 
 
 Where: 
 
  X,Y  - Vector coordinate  (input real) 
 
  PEN  - Pen command  (input integer) 
 
    2 = Draw to X,Y 
    3 = Move to X,Y 
    -2 = Draw to X,Y (Re-origin) 
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    -3 = Move to X,Y (Re-origin) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Wild point 
 
 Notes: 
 
 1. The vector end point is converted from inches to device coordinates and drawn 

relative to current plot origin. 
 
 2. A tile code algorithm is used to automatically clip any portion of the vector outside 

of the plot frame. Wild points are noted during the processing. 
 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 
 3. Any plotting of vectors outside of the plot frame will be indicated as "wild points" 

in the call to PLTEND upon termination. 
 
 Plot Example: 
 

 
 

Figure 3.15 ï PLOT Plot Example 

 
 Program Example: 
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      SUBROUTINE APPMAIN() 

!  

!     SP12 -  Example of PLOT  routine  

!  

      USE SCPINF 

      IMPLICIT NONE  

!  

!     Local Variables Definitions  

!  

      REAL(4):: X1, X2, Y1, Y2, XMIN, XMAX, YMIN, YMAX, FI, X0 = 0.0,   &  

     &  Y0 = 0.0, XSCALE = 1.0, YSCALE = 1.0, XTRAN = 3.0, YTRAN = 3.0, &  

     &  ANGLE = 0.0, D X = 0.2, DY = 0.15  

!  

      INTEGER(4) :: STATUS, LPSETNAM, LPDEVNAM, LPDEVPRT, WILD, I,      &  

     &  SETMOD = 1, DEVCOD, DEVMOD = 0, DRW = 2, MOV = 3  

!  

      CHARACTER(80) :: DEVNAM, DEVPRT, SETNAM = 'CHRSET02.GRF'  

!  

!     Initialize Plot Frame  

!  

      DEVNAM = ' '  

      DEVPRT = ' '  

      DEVCOD = 1 

      LPSETNAM = LOC(SETNAM) 

      LPDEVNAM = LOC(DEVNAM) 

      LPDEVPRT = LOC(DEVPRT) 

      CALL PLTBEG(LPSETNAM,SETMOD,LPDEVNAM,DEVCOD,LPDEVPRT,DEVMOD,      & 

     &            STATUS)  

      IF (STATUS.NE.0 ) THEN  

         WRITE(6,100)STATUS  

         GO TO 90  

      END IF  

      CALL FACTOR(ANGLE,XSCALE,YSCALE,XTRAN,YTRAN,STATUS) 

!  

!     Set limits for line drawing  

!  

      XMIN = X0 + 0.5  

      XMAX = X0 + 4.5  

      YMIN = Y0 + 0.5  

      YMAX = Y0 + 3.5  

!  

      DO I = 1 , 21  

!  

!        Determine end points for a line  

!  

         FI = I - 1 

         X1 = XMIN + FI*DX  

         X2 = XMAX -  FI*DX  

         Y1 = YMIN + FI*DY  

         Y2 = YMAX -  FI*DY  

!  

!        Draw MANDALA pattern with straight lines  

!  

         CALL P LOT(X1,YMIN,MOV,STATUS)  

         CALL PLOT(XMAX,Y1,DRW,STATUS)  

         CALL PLOT(X1,YMAX,MOV,STATUS)  

         CALL PLOT(XMAX,Y2,DRW,STATUS)  

         CALL PLOT(X2,YMIN,MOV,STATUS)  

         CALL PLOT(XMIN,Y1,DRW,STATUS)  

         CALL PLOT(X2,YMAX,MOV,STATUS)  

         CALL PLOT(XMIN,Y2,DRW,STATUS)  

!  

      END DO   

!  

!     Terminate the plot  

!  

      CALL PLTEND(WILD,STATUS)  

      IF (STATUS.NE.0) THEN  

         WRITE(6,101)WILD,STATUS  

      END IF  

!  



 78 

!     Exit Windows Application  

!  

90    CALL WinExit(0,STATUS)  

!  

!     Formats:  

!  

100   FORMAT(' STATUS from PLTBEG ',I4)  

101   FORMAT(' STATUS from PLTEND ',2I4)  

!  

      END SUBROUTINE APPMAIN 

 

 

Example 3.15 ï PLOT Program Example 

 

3.7  Image Graphics 

 
SciPlot provides basic imaging capability with (FILL, IMAGE, PXLUSR, USRPXL) 
routines. Imaging can be used in conjunction with the line drawing routines. A 
rectangular area can be designated as an imaging area in the plot frame. Titles, 
axis scales, and labels can be drawn outside of the rectangle. The IMAGE routine 
can fill in the area with application generated image data, using the color 
capabilities of graphics devices. Logical operators are provided to allow traditional 
imaging techniques. 

 

3.7.1  FILL 

 
Purpose: - Routine to fill plot frame with a solid color. FILL is used to flood fill a 
bounded rectangle on the plot frame with a particular pixel value. 

 
 
 FORTRAN Calling Sequence: 
 
  CALL FILL(LPPIXEL,LEFT,RIGHT,BOTTOM,TOP,STATUS) 
 
 Where: 
 
  LPPIXEL - Value to flood fill address (input integer) 
 
  LEFT  - X-Axis left limit  (input integer) 
 
  RIGHT - X-Axis right limit  (input integer) 
 
  BOTTOM - Y-Axis lower limit  (input integer) 
 
  TOP  - Y-Axis upper limit  (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
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    2 = Invalid arguments 
 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 

3.7.2  IMAGE 

 
Purpose: - Routine to display image in plot frame. IMAGE is used to image a 
bounded rectangle on the plot frame with the pixel values contained in a character 
array. IMAGE supports read back from the screen device into a character array. 
Logical operators can be used during the imaging process. 

 
 FORTRAN Calling Sequence: 
 
  CALL IMAGE(FUNC,LPPIXELS,WRTMSK,LEFT,RIGHT,BOTTOM,TOP, 
    STATUS) 
 
 Where: 
 
  FUNC - Function code  (input integer) 
 
    1 = Read pixels from plot frame 
    2 = Write pixels to plot frame 
 
  LPPIXELS - Array of pixels address (input integer) 
 
  WRTMSK - Type of write operation (input integer) 
 
    0 = Replace pixels in plot frame 
    1 = AND pixels onto plot frame 
    2 = OR pixels onto plot frame 
    3 = XOR pixels onto plot frame 
    4 = Invert pixels in plot frame 
 
  LEFT  - X-Axis left coordinate  (input integer) 
 
  RIGHT - X-Axis right coordinate (input integer) 
 
  BOTTOM - Y-Axis lower coordinate (input integer) 
 
  TOP  - Y-Axis upper coordinate (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
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    1 = Plot frame not initialized 
    2 = Invalid arguments 
 
 Notes: 
 
 1. The image area is defined by the resolution of the device being used. The 

USRPXL routine may be used to convert application coordinates in inches to exact 
pixel raster units. Scaling, rotation, and translation parameters in effect at the time 
are utilized during the conversion. 

 
 2. Care should be taken when reading data from video memory into the PIXEL 

array. The PIXEL array must be large enough to contain the number of bytes 
specified by the imaging rectangle. 

 
 3. There is a Windows API requirement to have the width of the imaging rectangle 

(RIGHT-LEFT+1) a multiple of 4. If this requirement is not met, an invalid 
arguments error code will be set. 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 

 

3.7.3  PXLUSR 

 
Purpose: - Routine to convert device coordinates to plot frame coordinates. 

 
 FORTRAN Calling Sequence: 
 
  CALL PXLUSR(IX,IY,X,Y,STATUS) 
 
 Where: 
 
  IX,IY  - Device coordinate  (input integer) 
 
  X,Y  - Plot frame coordinate  (output real) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Wild point 
 
 Notes: 
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 1. The plot frame coordinates returned by this routine will have the parameters set 
by FACTOR taken into account during the conversion. This means that any scaling, 
rotation, or translation will be removed before X,Y is returned. 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 
 3. Any vector outside of the plot frame will be indicated as a "wild point". 
 

3.7.4  USRPXL 

 
Purpose: - Routine to convert plot frame coordinates to device coordinates 

 
 FORTRAN Calling Sequence: 
 
  CALL USRPXL(X,Y,IX,IY,STATUS) 
 
 Where: 
 
  X,Y  - Plot frame coordinates (input real) 
 
  IX,IY  - Device coordinates  (output integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame not initialized 
    2 = Wild point 
 
 Notes: 
 
 1. The device coordinates returned by this routine will have the parameters set by 

FACTOR taken into account during the conversion. This means that any scaling, 
rotation, or translation will be applied before IX,IY is returned. 

 
 Error Conditions: 
 
 1. If graphics output has not been opened by a call to PLTBEG, then an error status 

will be set. 
 
 2. Invalid input arguments will cause an error status to be set. 
 
 3. Any vector outside of the plot frame will be indicated as a "wild point". 
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3.8  Pointing Device 

 
SciPlot provides an interface to the mouse support provided by the Microsoft 
Windows operating systems. The mouse functions allow control of the visibility and 
movement of the mouse cursor as well as access to mouse status information. The 
application can read back the current mouse position and buttons status 
information. It is possible to designate data values displayed on the screen plot 
frame with the mouse cursor, and to plot graphics symbols using this designation 
device. 

3.8.1  MOUSE 

 
Purpose: - Routine to provide mouse status and control. MOUSE is used to control 
the mouse through the operating system interface. The application may show and 
hide the cursor, get mouse status reports, and position the cursor in the screen plot 
frame. 

 
 FORTRAN Calling Sequence: 
 
  CALL MOUSE(FUNC,LPMSECOM,STATUS) 
 
 Where: 
 
  FUNC - Function code  (input integer) 
 
    0 = Open mouse 
    1 = Close mouse 
    2 = Show cursor 
    3 = Hide cursor 
    4 = Move cursor 
    5 = Load new cursor 
    6 = Set cursor clipping window 
    7 = Get button/counts states 
    8 = Set button states 
 
  LPMSECOM- Mouse Structure address (input integer) 
 
    The MOUSE_CURSOR_INFO structure is defined in 
     the SCPINF module. See SCPINF source and the  
    TMOUSE program for a description and an example 
    of usage. 
 
  STATUS - Status code   (output integer) 
 
    0 = Normal return 
    1 = Invalid function code 
    2 = Mouse not present 
    3 = Mouse already open 
    4 = Mouse not open 
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 Notes: 
 
 1. The MOUSE_CURSOR_INFO structure requires definitions for the MCI and 

MCR structures. All these structures are provided in the SCPINF module. See the 
TMOUSE source program for examples. The MOUSE_CURSOR_INFO structure is 
defined: 
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 Mouse Common Structure Definition: 
 
 Cursor Position and Count Structure: 
 
 TYPE MCI 
  SEQUENCE 
  INTEGER(4) X !Horizontal Coordinate 
  INTEGER(4) Y !Vertical Coordinate 
  INTEGER(4) Cnt !Number of Events 
 END TYPE 
 
 Cursor Clip Window Structure: 
 
 TYPE MCR 
  SEQUENCE 
  INTEGER(4) left !left screen coordinate 
  INTEGER(4) top !top screen coordinate 
  INTEGER(4) right !right screen coordinate 
  INTEGER(4) bottom !bottom screen coordinate 
 END TYPE 
 
 Cursor Information Structure Defined: 
 
 TYPE MOUSE_CURSOR_INFO 
  SEQUENCE 
  INTEGER(4) Buttons !Number of Buttons 
  INTEGER(4) Cursor !Cursor Resource ID 
  INTEGER(4) ShowCount !Number Shows to do 
  INTEGER(4) HideCount !Number Hides to do 
  LOGICAL(4) LeftButtonDown !Left Button is down 
  LOGICAL(4) MiddleButtonDown !Middle Button is down 
  LOGICAL(4) RightButtonDown !Right Button is down 
  TYPE (MCI) LeftPressed !Left Button Pressed 
  TYPE (MCI) MiddlePressed !Middle Button Pressed 
  TYPE (MCI) RightPressed !Right Button Pressed 
  TYPE (MCI) LeftReleased !Left Button Released 
  TYPE (MCI) MiddleReleased !Middle Button Released 
  TYPE (MCI) RightReleased !Right Button Released 
  TYPE (MCI) LeftPressedDouble !Left Button Double Click 
  TYPE (MCI) MiddlePressedDouble !Middle Button Double Click 
  TYPE (MCI) RightPressedDouble !Right Button Double Click 
  TYPE (MCI) Current !Current Cursor Position 
  TYPE (MCR) CursorWindow !Cursor Window Rectangle 
 END TYPE 
 
 Error Conditions: 
 
 1. Invalid input arguments will cause an error status to be set. 
 
 2. Invalid order of call sequences will cause an error status to be set. 
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3.9  System Interfaces 

 
SciPlot provides some functions (CMDLN, GETDTM, NETDRV, PARDRV, 
PLYWAV, SERDRV, SETPJL, SUSTIM) that are more system oriented rather than 
graphics plotting support. CMDLN provides the ability to retrieve arguments from 
the command line. A date and time is provided by the GETDTM routine. A network 
I/O driver (NETDRV), a parallel I/O port driver (PARDRV), and serial I/O driver 
(SERDRV) are included. The application can play back system sounds with the 
PLYWAV routine. The SETPJL routine provides a way to set HP Printer Job 
Language (PJL) parameters. This language is used to control the paper forms for 
HP 750C Plus or 755CM DesignJet printers. The SUSTIM routine gives an 
application the ability to suspend processing for a fixed amount of time. 

 

3.9.1  CMDLN 

 
Purpose: - Routine to get the command line arguments string. 

 
 FORTRAN Calling Sequence: 
 
  CALL CMDLN(COUNT,LPSTRING,STATUS) 
 
 Where: 
 
  COUNT - Number characters in string (output integer) 
 
  LPSTRING - Command line string address (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Function failed 
 
 Error Conditions: 
 
 1. A system error will cause an error status to be set. 
 

3.9.2  GETDTM 

 
Purpose: - Routine to get local date and time. 

 
 FORTRAN Calling Sequence: 
 
  CALL GETDTM(MONTH,DAY,YEAR,HOUR,MINS,SECS,MSECS) 
 
 Where: 
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  MONTH - Month (1-12)  (output integer) 
 
  DAY  - Day (1-31)   (output integer) 
 
  YEAR - Year   (output integer) 
 
  HOUR - Hour   (output integer) 
 
  MINS  - Minutes   (output integer) 
 
  SECS - Seconds   (output integer) 
 
  MSECS - Milliseconds   (output integer) 
 

3.9.3  NETDRV 

 
Purpose: - Routine to output on network port. 

 
 FORTRAN Calling Sequence: 
 
  CALL NETDRV(FUNC,LPPATH,LPSTRING,BYTES,STATUS) 
 
 Where: 
 
  FUNC - Function code  (input integer) 
 
    0 = Open network port 
    1 = Write output string 
    4 = Close network port 
 
  LPPATH - Network path address  (input integer) 
 
    ó\\ServerName\SharedDeviceNameô 
 
  LPSTRING - Character string address (input integer) 
 
  BYTES - Number of bytes to send (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Invalid function code 
    2 = User cancel 
    3 = Open or I/O error 
    4 = Invalid arguments 
 
 Error Conditions: 
 
 1. Invalid input arguments will cause an error status to be set. 
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 2. See STATUS error codes. 

 

3.9.4  PARDRV 

 
Purpose: - Routine to output a string to the parallel port. 

 
 FORTRAN Calling Sequence: 
 
  CALL PARDRV(FUNC,LPPORTID,LPSTRING,BYTES,STATUS) 
 
 Where: 
 
  FUNC - Function code  (input integer) 
 
    0 = Open parallel port 
    1 = Write output string 
    4 = Close parallel port 
 
  LPPORTID - Parallel port name address (input integer) 
 
    'LPT1' - 'LPT3' valid 
 
  LPSTRING - Character string address (input integer) 
 
  BYTES - Number of bytes to send (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Invalid function code 
    2 = Invalid port id 
    3 = I/O error transferring data 
    4 = Port not open 
 
 Error Conditions: 
 
 1. Invalid input arguments will cause an error status to be set. 
 
 2. See STATUS error codes. 

 

3.9.5  PLYWAV 

 
Purpose: - Routine to play waveform sound. 

 
 FORTRAN Calling Sequence: 
 
  CALL PLYWAV(DELAY,TYPE,STATUS) 
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 Where: 
 
  DELAY - Delay in milliseconds  (input integer) 
 
  TYPE  - Type of sound  (input integer) 
 
    0 = MB_OK - System Default 
    16 = MB_ICONHAND - System Hand 
    32 = MB_ICONQUESTION - System Question 
    48 = MB_ICONEXCLAMATION - System Exclamation 
    64 = MB_ICONASTERISK - System Asterisk 
    -1 = PC_SPEAKER - Computer Speaker 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Function failed 
 
 Error Conditions: 
 
 1. System error will cause an error status to be set. 
 

3.9.6  SERDRV 

 
Purpose: - Routine to output a string to the serial ports. 

 
 FORTRAN Calling Sequence: 
 
  CALL SERDRV(FUNC,LPPORTID,LPSTRING,BYTES,MODE,FLOW, 
     STATUS) 
 
 Where: 
 
  FUNC - Function code  (input integer) 
 
    0 = Open serial port 
    1 = Write output string 
    4 = Close serial port 
 
  LPPORTID - Serial port name address (input integer) 
 
    'COM1' through 'COM4' valid 
 
  LPSTRING - Character string address (input integer) 
 
  BYTES - Number bytes to send  (input integer) 
 
  MODE - MODSET bits description (input integer) 
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   7      6      5 4      3      2 1                0 
   Baud Rate Parity Stop Bits Char Length 
   000 = 300 00 = None 0 = 1 bit 00 = 5 Bits 
   001 = 1200 01 = Odd 1 = 2 bits 01 = 6 Bits 
   010 = 2400 10 = Even  10 = 7 Bits 
   011 = 4800 11 = Mark  11 = 8 Bits 
   100 = 9600 
   101 = 19200 
   110 = 38400 

111 = 56000 
 
  FLOW - Flow control   (input integer) 
 
    0 = XON/XOFF Flow Control (Software) 
    1 = Hardware Flow Control (DSR) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Invalid function code 
    2 = Invalid port id 
    3 = I/O error transferring data 
    4 = Port already open 
    5 = Port not open 
    6 = System function error 
    7 = Plot frame not initialized 
 
 Error Conditions: 
 
 1. System error will cause an error status to be set. 
 

3.9.7  SETPJL 

 
Purpose: - Routine to set HP Printer Job Language (PJL) parameters. 

 
 FORTRAN Calling Sequence: 
 
  CALL SETPJL(MODE,WIDTH,LENGTH,STATUS) 
 
 Where: 
 
  MODE - Mode parameters  (input integer) 
 
  15              0 Value Description 
  ---------------0 0 Margins normal 
  ---------------1 1 Margins smaller 
  --------------0- 0 Mirror off 
  --------------1- 2 Mirror on 
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  -------------0-- 0 Orientation portrait 
  -------------1-- 4 Orientation landscape 
  ------------0--- 0 Palettesource device 
  ------------1--- 8 Palettesource software 
  -----------0---- 0 Rendermode color 
  -----------1---- 16 Rendermode grayscale 
  ----------0----- 0 Resolution 300 
  ----------1----- 32 Resolution 600 
  ---------0------ 0 Ret on 
  ---------1------ 64 Ret off 
 
  WIDTH - Paper form width in decipoints (1/270 inch) (input integer) 
 
  LENGTH - Paper form length in decipoints (1/270 inch) (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Plot frame already initialized 
    2 = Invalid arguments 
 
 Error Conditions: 
 
 1. SETPJL must be called before PLTBEG has been called. 
 

3.9.8  SUSTIM 

 
Purpose: - Routine to suspend execution for milliseconds. 

 
 FORTRAN Calling Sequence: 
 
  CALL SUSTIM(MSECS,STATUS) 
 
 Where: 
 
  MSECS - Milliseconds to suspend (input integer) 
 
  STATUS - Returned status  (output integer) 
 
    0 = Normal return 
    1 = Function failed 
 
 Error Conditions: 
 
 1. System error will cause an error status to be set. 
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3.10  Internal Routines 

 
SciPlot uses certain internal routines to provide graphics functions and capability. 
Although these routines are not generally important for application development, it 
is useful to provide a list in order to avoid naming conflicts. The following table lists 
the routines used internally by SciPlot. 

 
  Routine Name Description 
 
  AbtDlg About message dialog box processing 
  BMPDRV Driver for BMP export files 
  BMPDSK BMP disk file formatting routine 
  BRKCHK Control C detection routine 
  BRKSET Enable/disable Control C processing 
  CAXIS Concentric circle drawing routine 
  CLIP Clip vector to limits of plot frame 
  ClsDlg Close plot frame dialog box processing 
  DSHPLT Draw dot/dashed lines routine 
  DSKDRV Graphics output to disk file routine 
  EndDlg Close plot frame dialog box processing 
  EXTADR Address of external routine 
  FilDlg File exists dialog box processing 
  FindConsole Lookup console window routine 
  FindPrinter Lookup windows printer routine 
  FrmDlg Next plot frame processing routine 
  HPGDRV  Driver for HPGL export files  
  INTADR Address of integer routine 
  IOSDRV ASCII graphics disk file driver 
  LOOKUP Disk file lookup routine 
  MemPrint Memory DIB to windows printer 
  MemWindow Memory DIB to client window routine 
  PCIRC Arc drawing routine 
  PCXDRV  Driver for PCX export files  
  PCXDSK Memory DIB to PCX export file routine 
  PDFDRV  Driver for PDF export files  
  PDFRLE Run length encoding for PDF driver 
  PLNCOF Equation of plane through 3 points 
  PSCDRV  Driver for PostScript export files  
  PtrDlg Print client window dialog box processing 
  PTRDRV  Driver for graphics printers  
  RAXIS Radial axis drawing routine 
  SETLIM Update plot frame limits routine 
  SetWnd Initialize client window routine 
  STGADR Address of string routine 
  TILE Tile coding routine 
  WININI SciPlot parameters initialization routine 
  WinMainSp WinMain routine 
  WNDDRV  Driver for client window  
  WndProc Windows message processing routine 
  WPGDRV  Driver for WPG export files  
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  XeqDlg Executing dialog box updating routine 
 

Table 3.1 ï Internal Routines Names 

 

3.11  Programming 3D Plot 

 
A 3D plot program (SP20) was included here to show the quality and complexity of 
the SciPlot graphics package. The elementary PLOT routine was used to draw a 3D 
representation of the trigonometric sin(x)/x function. The basic method used to 
create a 3D effect was to treat a plot frame area (960 X 2160) in terms of 
component lines. The function was evaluated along these lines, and lines that 
should be hidden were identified and not plotted. The plot is drawn from the front of 
the scene to the back. For each value of x, an upper plot bound of y values is stored 
at each evaluation and kept for previously drawn curves. Subsequently calculated y 
values that fall above this bound are not drawn, and thus hidden lines are removed. 
The feature of this technique is that only enough storage to accommodate this 
bound array is required. Thus a function or a data file may be plotted as long as it is 
done in a stepped fashion, from front to back or from bottom to top. The 3D effect is 
done by stepping the evaluated function up the plot from bottom to top, always 
using a delta to the right. The sin(x)/x function was evaluated using a central point in 
the plot area as a reference, and generating the function along the distance line 
from this center to the registration point on the X-axis. 

 
Plot Example: 
 

 
 

Figure 3.16 ï 3D Plot Example 


