
APPENDIX C 

SUGGESTED BASIC-PLUS APPLICATIONS 

Chapter 3 suggested that you may want to design some BASIC-PLUS functions of your own, using the four 
functions supplied in your kit (FNV5, FNV6, FNV7, and FNV8) as building blocks. This appendix gives 
you a few samples that show the four functions as they might be combined to yield even higher-level, and 
therefore simpler, graphic support. 

Your VT55 software kit is supplied either on RK05 disk, DECtape, or DOS-II format magnetic tape. Use 
the following procedures to write the VT55 software onto your RSTS/E system disk: 

For RK05 disk distribution: 

l. Place the RK05 disk in disk drive 0 (DKO:). Close the door. 

2. Log onto the system and type the following command in response to the READY message: 

MOUNT DKO:VT55 <CR> 

(Change the device number to DKl: if you are using drive 1.) 

3. Now use the PIP program to copy the disk: 

READY 
PIP <CR> 
=(PIP VERSION printed by system) 
#SY: VT55.BAS= DKO: VT55.BAS(200,200) <CR> 
#1Z 
READY 
DISMOUNT DKO:VT55 <CR> 

For DECtape distribution: 

The same procedure is used as for RK05 disks except that the device code, wherever it ap­
pears, should be DTO: (for DECtape drive 0) or DTl: (for drive 1). The MOUNT and 
DISMOUNT commands may not be necessary; check with your system manager. 

For magnetic tape distribution: 

READY 
MOUNT MTO: <CR> 
READY 
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PIP <CR> 
iSY:VT55.BAS=MTO:[200,200]VT55.BAS/OOS <CR> 
#lZ 
READY 
DISMOUNT MTO:/UNLOAD <CR> 

All of these procedures will write the file VT55.BAS onto the system disk under the account that you used 
to log on. 

C.l INITIALIZATION 
The standard function FNV7 is called an initialization function because it erases old graphic displays from 
the screen and returns the VT55 terminal to its initial state, ready to receive new graphic programming 
instructions. What FNV7 does not do, however, is to also clear the screen of the letters and numbers that 
make up the alphanumeric part of a display. In other words, FNV7 performs a "single" initialization: the 
graphic display is cleared from the screen, but the alphanumeric display remains. FNV7 is thus useful 
when you want to change from one graph to the next without changing the labels on the axes. In other 
cases you might want to combine the graphic initialization of FNV7 with a second initialization that clears 
the alphanumeric information from the screen as well. Consider this example: 

15000 DEF FNV9 

15010 D = FNV5(9%,0%,0%) !Cursor to home position. 

15020 D = FNV5(10%,0%,0%) !Erase screen. 

15030 FNEND 

FNV9 is a different kind of single initialization; it clears the alphanumeric display from the screen but 
leaves the graphic display alone. FNV9 could be used by itself in a program you write, or it could be com­
bined with FNV7 in yet another function that performs a "dual" initialization: 

15040 DEF FNV1 

15050 D = FNV7 

15060 D = FNV9 

15070 FNEND 

If your graphic programs contained these function definitions, then the statement D = FNV7 would clear 
only the graphic display, D = FNV9 would clear only the alphanumeric display, and D = FNV1 would 
clear both displays. 

C.2 GRIDS AND COORDINATE AXES 

16000 DEF FNV2(D1 %,D2%) 

16010 D = FNV5(2%,1 %+32%+64%,0%) 

16020 FOR 1% = 1% TO 512% 

16030 D = FNV5(5%,I%-1 %,0%) 
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16040 NEXT 1% 

16050 FOR 1% = 1% TO 236% 

16060 D = FNV5(4%,0%,I%-1 %) 

16070 NEXT 1% 

16080 FOR 1% = 1% TO 512% STEP Dl% 

16090 D = FNV5(5%,I%-I%,1 %) 

17100 NEXT 1% 

17110 FOR 1% = 1 % TO 236% STEP D2% 

17120 D = FNV5(4%,1 %,1%-1 %) 

17130 NEXT 1% 

17140 FNEND 

The statement D = FNV2(I0%,20%) would display a rectangular grid on the VT55 screen, with the vertical 
grid lines separated by 10 units and the horizontal lines separated by 20 units. This particular definition of 
FNV2 is written in sucp. a way that if FNV2 is called several times in the same program, Lines 16020-
16070 will erase the old grid before a new one is displayed. Grid lines help give a graphic display a visual 
scale; for example, when you display a graph on the screen, you may want to know where the points x = 0, 
x = 25, and x = 50 are located and what is the approximate value of the graph at these points. The markers 
described in Chapter 3 will mark graphs at chosen x positions, but that feature will not give quite as much 
numerical information as you want. As an alternative to actually labeling the screen with numbers, you 
could display the graph and then write the statement 

D = FNV2(25%,5%) 

This statement would cover your graph with a "checkerboard," scaling the graph in both directions. The 
second line from the left would mark the position x = 25, the third line, x = 50, and so forth; in the y 
direction, you could use the horizontal lines, which would be 5 units apart, to estimate the value of any 
point on the graph, with an accuracy of about 2 units. 

You could also use FNV2 to put just two important lines, the x and y axes, on the screen, as follows: 

D = FNV2(512%,236%) 

If you look back to the definition of FNV2, you will see that this statement would make FNV2 stop after it 
had displayed the first line in each direction, so that you would have a single vertical line at x = 0 (the y 
axis) and a single horizontal line at y = 0 (the x axis). 

Finally, notice that Line 16010 of the FNV2 definition enables both line types but does not affect any oth­
er type of graphic figure. Because FNV2 only affects the display of grid lines, you could display one graph 
and change the grid scale as many times as necessary to get the right result. 
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C.3 PLOTTING GRAPHS 
Because the VT55 is so often used to display graphs, it is usually convenient to have a separate function 
prepared that performs all the necessary initialization, enabling, graph number selection, and display in 
one step. The function FNV3, defined below, is suggested for this purpose. 

15100 DEF FNV3(N%) 

15110 D = FNV5(7%,0%,0%) 

15120 D = FNV5 (8%,511 %,0%) 

15130 D = FNV5(2%,I%+(C7%+1 %)*2%,(C7%+ 1%)*10%) 

15140 D = FNV5(3%,-N%,0%) 

15150 D = FNV50%,1 %-C7%,0%) 

15160 FNEND 

You should take note of the following unusual features of this function definition: 

l. Line 15120 draws a vector from the origin (0,0) to the bottom right corner (511,0). This is one of 
the simpler techniques for erasing the previous graph for a particular graph number, since drawing 
such a vector fills up the appropriate register of the VT55 graphic memory with 512 points, all of 
which have a y value of O. 

2. Line 15130 uses the variable C7%, which is the internal variable that stores the current graph 
number in use (C7% = 0% or 1 %). You may recall from the introduction to Chapter 3 that you 
should avoid using internal variables in your program. In this case, however, the variable C7% is 
used in the program for the same purpose for which it is used internally. You should, of course, use 
such internal variables with caution, because changing their numerical values would affect the sta­
tus of the display. 

3. Line 15140 is simply the standard FNV5 call for creating a graph from the array V5. In other 
words, you should assign the values you want to graph to the array V5 before writing D = FNV3 to 
create the graph. Line 15140 will then plot the first N% points from V5, starting with an x position 
ofO. 

4. Line 15150 will switch the graphic display from Graph 0 to Graph 1 and back to Graph 0 again 
automatically as FNV3 is called several times in the same program. The first time FNV3 is called 
from your program, the graph will appear as Graph 0; the second time, as Graph 1; and so forth. If 
a very large number of graphs are displayed, just remember that the even-numbered calls will cre­
ate Graph 1 and the odd-numbered calls will create Graph O. 

C.4 SHADING A GRAPH 
This section suggests another function, called FNV4 here, that "shades" a graph, converting it from a nor­
mal graph made up of points to a shaded graph. 

15170 DEFFNV4 

15180 D = FNV5(2%,1 %+0 %-C7%)*8%+8%,(l %-C7%)*2%+2%) 

15190 FNEND 
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FNV 4 uses the variable C7%, the graph number, in the same way as described for FNVl FNV 4 should be 
called immediately after displaying the graph that you want to shade, because FNV 4 will only shade the 
graph with the most recent graph number, for example: 

15200 V5(I%)=SI (1%) FOR 1%=0% TO 511 % 
!SI CONTAINS SINE V ALVES. 

15210 D=FNV9 !ERASE SCREEN. 

15220 D = FNV3(512%) !PLOT 512-POINT SINE. 

15230 D=FNV4 !SHADE THE SINE GRAPH. 

15240 V5(I%)=CI0%) FOR 1%=0% TO 511 % 
!Cl CONTAINS COSINE. 

15250 D = FNV3(512%) !PLOT 512-POINT COSINE. 

In this example, the sine graph would be shaded, but the cosine graph would remain a standard "point­
plot" graph. Shading is very useful in just such a case, because the sine and cosine graphs are identical in 
shape and can be hard to tell apart unless one of them is shaded. 
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display of, 2-14, 3-13 
erasing, 2-13, 2-16, 3-11 

CLEAR, 2-13 
Clearing graphic memory, 1-2, 2-4, 3-4 
Code, 

condition, 3-1 
Commas in PLOT55, 2-2 

trailing, 2-4 
Common status table, B-1 
Communication channel, 1-4 
Condition code, 3-1 
Coordinates, 

defining starting, 2-11, 3-9 
starting, 1-3 

COpy key, 2-18, 3-13 
Copying, 2-18, 3-12 

automatic, 2-18, 3-12 
Cursor, 1-2 

Position, 2-13, 2-16, 3-11 

DECpack, A-I, C-l 
DECtape, A-2, C-l 
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Definitions, 

BASIC-PLUS, 3-1 

INDEX 

Demonstration program, 
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storage, A-3 
Disabling graphic figures, 1-2, 2-3, 3-4 
Display, 

suppressing text, 2-18, 3-12 
Display-only device, 

VT55 as a, 2-2, 3-3 
Displaying text, 2-14, 3-13 
Displays, 

vertical text, 3-13, B-4 
Drawing vectors, 2-11, 3-10 

Enabling graphic figures, 1-2, 2-3, 3-4 
Erasing graphs, 1-2 
Erasing graphs with vectors, 1-4 
Erasing text, 2-13, 2-16, 3-11, 3-12 
Error return, 3-3 
Escape mode, 1-1, 2-16 
Escape sequence, 1-1, 2-16, 3-11 
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Figures, 
graphic, 1-2 

Figures with same graph number, 3-15 
Flags, 

even t, 1-4, 2-2 
FNV5 format, 3-3 
Format, 

FNV5, 3-3 
general PLOT55, 2-1 

FOR TRAN histograms, B-3 

General PLOT55 format, 2-1 
Graph number, 1-2 

figures with same, 3-15 
selecting, 2-3, 3-4 

Graph number switching, automatic, B-3, C-4 
Graphic figures, 1-2 

disabling, 1-2, 2-3, 3-4 
enabling, 1-2, 2-3, 3-4 

Graphic memory, 1-2 
clearing, 2-4, 3-4 

Graphic mode, 1-1, 1-2 
Graphing program, sample, 2-6, 3-6 
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Graphs, 1-2, 2-3, 3-1 
erasing, 1-2 
plotting, 1-2 
plotting BASIC-PLUS, 3-5 
plotting FORTRAN, 2-5 
shaded, 1-2 
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Graphs with vectors, erasing, 1-4 
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Hold screen command, 2-17, 3-12 
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lAS, 2-2, 2-16, A-2 
Initialization, 3-1 
ITBL, 2-1, B-1 
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Line-drawing program, sample, 2-8, 3-8 
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Listings, 2-18, 3-12 
Logical unit number, 1-4, 2-2, 3-3 
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Magnetic tape, A-2, C-l 
Markers, 1-2 

plotting, 2-9, 3-8 
sample program for, 2-10, 3-9 

Memory; 
graphic, 1-2 

Messages, 
unwanted, 2-3, 3-3 

MID function, 3-13 
Mode, 

alphanumeric, 1-1, 1-3 
escape, 1-1, 2-16 
graphic, 1-1, 1-2 
terminal, 1-1 

Name, 
task, 2-16 

NUL character, 2-14 
Number, 

graph, 2-3, 3-4 
logical unit, 1-4, 2-2, 3-3 
terminal, 1-4, 2-2, 3-3 

Index 

Overlaid program, 2-2 

Pause, READ for programmed, 2-7 
PAUSE statement, 2-7, 2-16, 2-18 
PLOT55, 

commas in, -2-2 
PLOT55 format, general, 2-1 
Plotting graphs, 1-2 

BASIC-PLUS, 3-5 
FORTRAN, 2-5 

Plotting graphs from arrays, 1-3 
Plotting horizontal lines, 2-7, 3-7 
Plotting markers, 2-9, 3-8 
Plotting single points, 1-3 
Plotting vertical lines, 2-8, 3-8 
Point, 

destination, 1-3 
single, 1-3, 2-11, 3-5, 3-9 

Position, 
cursor, 2-13, 2-16, 3-11 
home, 1-2 

Position for graphs, starting, 2-11, 3-9 
Program, 

overlaid, 2-2 
sample for markers, 2-10, 3-9 
sample for vectors, 2-12, 3-10 
sample graphing, 2-6, 3-6 
sample line-drawing, 2-8, 3-8 
sample text-display, 2-14, 3-14 

Programmed pause, READ for, 2-7 
Programming rules, BASIC-PLUS, 3-2 

READ for programmed pause, 2-7 
Registers, 1-2, 2-3 
Regular graphs, shading, B-3, C-4 
Release screen command, 2-17, 3-12 
RESUME, 2-16, 2-18 
Return, error, 3-3 
RK05, A-I, C-l 
RSTS/E, 1-4 
RSX-ll, 1-4, 2-2, 2-16, 2-18, A-2 
Rules, 

BASIC-PLUS programming, 3-2 

Same graph number, figures with, 3-15 
Sample graphing program, 2-6, 3-6 
Sample line-drawing program, 2-8, 3-8 
Sample program for markers, 2-10, 3-9 
Sample program for vectors, 2-12, 3-10 
Sample text-display program, 2-14, 3-14 
Scale, vertical, B-2, C-3 
Screen, blank 1-3 
SCROLL key, 2-18, 3-12 
Scrolling, 2-17 
Selecting graph number, 1-2, 2-3, 3-4 
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Sequence, escape, 1-1, 2-16, 3-11 
Shaded graphs, 1-2 
Shading regular graphs, B-3, C-4 
Single points, 1-3, 2-5, 2-11, 3-5, 3-9 
Starting coordinates, 1-3 

defining, 2-11, 3-9 
Starting position for graphs, 2-11, 3-9 
Status table, 2-1 

common, B-1 
use of, B-1 

Storage devices, A-3 
Suppressing text display, 2-18, 3-12 
Switching terminal modes, 1-3 

Table, status, 2-1, B-1 
Task name, 2-16 
Terminal mode, 1-1 

switching, 1-3 
Terminal number, 1-4, 2-2, 3-3 
Text, 

displaying, 2-14, 3-13 
erasing, 2-16, 2-17, 3-11 

Text display, suppressing, 2-18, 3-12 

Index 

Text displays, vertical, 3-13, B-4 
Text-display program, sample, 2-14, 3-14 
Trailing commas, 2-4 

Unwanted messages, 2-3, 3-3 
Use of status table, B-1 

V5, 3-5 
Vector, 

zeroing, 1-4, B-4, C-4 
Vectors, 1-3 

drawing, 2-11, 3-10 
erasing graphs with, 1-4, B-4, C-4 
sample program for, 2-12, 3-10 

Vertical lines, 1-2, 2-5, 2-8, 3-1, 3-8 
Vertical scale, B-2, C-3 
Vertical text displays, 3-13, B-4 
VT55 as a display-only device, 2-2, 3-3 
VT55.BAS, 3-1 

X position, starting, 2-7, 3-9 

Zeroing vector, 1-4, B-4, C-4 
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