


HEWLETT II PACKARD 

warranty Statement 

Hewlett-Packard products are warranted against defects in materials and 
workmanship. For Hewlett-Packard Desktop Computer Division products 
sold in the U.S.A. and Canada, this warranty applies for ninety (90) days 
from date of delivery: Hewlett-Packard will, at its option, repair or replace 
equipment which proves to be defective during the warranty period. This 
warranty includes labor, parts, and surface travel costs, if any. Equipment 
returned to Hewlett-Packard for repair must be shipped freight prepaid. 
Repairs necessitated by misuse of the equipment, or by hardware, 
software, or interfacing not provided by Hewlett-Packard are not covered 
by this warranty. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, INCLUDING, BUT 
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY 
AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD 
SHALL NOT BE LIABLE FOR CONSEQUENTIAL DAMAGES. 

* For other countries, contact your local Sales and Service Office to 
determine warranty terms. 



-

Graphics ROM Programming 

HP System 458 Desktop Computer 

Hewlett-Packard Desktop Computer Division 
3404 East Harmony Road, Fort Collins, Colorado 80525 

(For World-wide Sales and Service Offices see back of manual.) 
Copyright by Hewlett-Packard Company 1979 

Cd 



ii 

Printing History 
Periodically, this manual is updated. Each new edition of this manual incorporates all material 

updated since the previous edition. Each new or revised page is indicated by a revision date. 

The date on the back cover changes only when each new edition is published. 

First Printing ... January 1,1979 

Second Printing ... May 2, 1979 



Table of Contents 

Chapter 1: General Information 

Overview 

Key Words 

For the Beginning Graphics Programmer. 

For the Advanced Graphics Programmer 

Definition of Terms 

Plotting Space 

Unit-of-Measure Mode 

Line Generation 

About the Examples 

The Appendices 

Syntax Guidelines 

What to Expect 

Summary 

Chapter 2: Simple Plotting Operations 

Plotting Boundaries 

Hard Clip Area 

Soft Clip Area 

Plotting Coordinates 

GRAPHICS and EXIT GRAPHICS Statements . 

Example 

PEN Statement 

Jaggies 

Example 

LINE TYPE Statement 

Examples 

PLOT Statement 

Example. 

PLOTTER IS Statement 

Statement Parameters 

CRT 

9872A 

Incremental 

Default Conditions 

Example 

1 

.. 1 

.2 

2 

2 

2 

3 

4 

.. 4 

6 

6 

6 

7 

10 

10 

10 

10 

12 

13 

14 

. 14 

15 

16 

17 

20 

21 

22 

22 
.22 

22 

23 

24 

.25 

• h 

iii 



iv 

PLOTTER. .. IS ON or IS OFF Statements 

Example 

GCLEAR Statement. 

Example 

FRAME Statement 

Example 

DUMP GRAPHICS Statement 

Example. 

PENUP Statement 

Example 

Summary 

Chapter 3: Positioning and Scaling Plots 

Overview 

Current Units 

Positioning. 

Scaling 

Offsets 

Other Statements 

LIMIT Statement 

Example 

CLIP Statement 

Example 

UNCLIP Statement 

Example 

LOCATE Statement 

Example 

Scaling the Plotting Area 

SCALE Statement 

Examples 

SHOW Statement 

Example 

MSCALE Statement. 

Example 

More About Plotting Units 

SETGU and SETUU Statements 

Example 

RATIO Function 

Example 

Summary 

.26 

.. 27 

28 

..29 

30 

.30 

.32 

33 

.34 

.35 

36 

38 

39 

. .. 39 

.40 

40 

41 

41 

.43 

44 

... 45 

48 

49 
.50 

.51 

52 

53 

.. 54 

56 

57 
.58 

59 

60 

61 

61 

... 62 

63 

.64 

ttii Zii:d 



- Chapter 4: Plotting Enhancements 

Overview 

Enhancing the Plotting Area 

AXES Statement 

Example. 

GRID Statement 

Example 

MOVE Statement 

Example 

DRAW Statement 

Example. 

RPLOT Statement. 

Example. 

IPLOT Statement 

Example 

RPLOT vs IPLOT 

Rotating the Plot 

PDIR Statement 

Example 

Summary 

Chapter 5: Labeling Statements 

Overview 

LABEL and LABEL USING Statements 

Example 

LETTER Statement 

Erasing Characters 

The Graphicswriter 

Example 

CSIZE Statement 

Examples. 

LDIR Statement 

Example 

LORG Statement 

Example 

Example 

Example. 

Summary 

66 

.66 

67 
68 

70 

.70 

72 

72 

74 

74 

76 
77 
78 

79 

80 
81 

.. 81 

82 

84 

86 

87 

88 

90 

91 

91 

92 

94 

95 

99 
100 
102 
102 
104 
106 

107 

7: 

v 



vi 

Chapter 6: Digitizing and Cursor Control 

Pen vs Cursor Concept 

POINTER Statement 

Example 

CURSOR Statement 

Example 

DIGITIZE Statement 

Digitizing from the CRT 

Digitizing with the 9872A 

Digitizing with an Incremental Plotter 

Example. 

WHERE Statement 

Example 

Summary 

Chapter 7: Advanced Graphic Techniques 

GLOAD and GSTORE Statements 

Example 

More About CRT Arrays 

Example 

Reflective Plotting 

Example 

More About the HP 9872A Plotter 

Example 

Curve Fiting 

Example 

Menu Selection 

Examples 

Some Interesting Examples 

SIN(X)/X Example 

Football Field Example 

LOG / LIN Chart Example 

PLOT Example 

FRAME Example 

LIMIT Example 

CLIP Example 

Histogram Using Clip Statement. 

Plotting Outside the Hard Clip Area 

UNCLIP Example 

LOCA TE Example 

.110 
111 
112 
114 

.. 114 
.116 

116 

117 
117 
118 
120 
120 

.. 122 

124 

125 
127 

.128 

130 
.132 

134 
.135 

137 
137 
138 
139 
144 
144 

146 
148 
149 

151 
152 
153 
154 
155 
156 
157 

« 



SHOW and SCALE Examples. 

Metric Scale Example 

GDU and UDU Example 

AXES Examples 

GRID Example 

MOVE Example 

DRAW Example 

LABEL Example 

LETTER Example 

CSIZE Example 

Character Set Example 

Slant and Angle Example 

LDIR Example 

LORG Examples 

POINTER Examples 

CURSOR Example 

DIGITIZE Examples 

Appendix A: Glossary 

Appendix B: Syntax Summary 

Appendix C: Graphics Device Information 

Index 

Sales and Service Offices 

Tear-Out Reference Card 

158 

162 
163 

164 

166 

167 
168 

169 
170 
171 

172 

174 
175 
176 

178 

180 

181 

.183 

185 
.. 193 

199 

204 

. 

vii 



viii 

Manual Map 

Beginner's Guide 

Quick Reference ~ 

_ lL_ r -, 
I Option ROM I 

Manuals .J L ___ _ 

Owner's Manual 

., 
\. 

Operating 

~ 
System Exerciser and 

Programming Manual Manual 

II 

r ---- -, r 
_3) __ 

I Peripheral Manuals I I Interface Manuals I 
L ____ .J 

'. 





2 General Information 

For the Beginning Graphics Programmer 
Graphics is the solution to a problem which is provided by means of graphs or diagrams rather 

than by a printed list of numbers. 

Example programs are provided throughout this manual to give you some hands-on experi­

ence and to enhance the explanation of various statements. Each of the forty-one graphics 

statements for your System 45B is explained at its appropriate place in this manual. 

By the end of this manual, you should be able to plot, label and digitize the various solutions to 

the problems and equations in your programs. 

For the Advanced Graphics Programmer 

If you have programming experience using graphics, you can either use the summary pages at 

the beginning of each chapter or you may go directly to the tear-out reference card in the back 

of this manual. 
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Plotting Space 
Plotting devices have physically-imposed hard clip limits which restrict pen movement (e. g., 

CRT screen size and plotter platen size). Default hard clip limits and the resulting plotting area 

size depend upon which plotting device is being used. As seen later, hard clip limits can be 

made smaller under program control (e.g., to fit a piece of paper), or on some plotters, manu­

ally. Whether this area is the default or has been set to a specified size, it is still referred to as the 

area within the hard clip limits. 

Another set of limits that further restrict pen movement is the soft clip limits. Soft clip limits are 

defaulted to hard clip limits, but can be altered under program control. Soft clip limits restrict 

pen movement when the User Defined Units (UDU) mode is set and not when the Graphic 

Display Units (GDU) mode is set. As seen later, this capability is very useful, since you may 

wish to label outside of the plotting area. 

Unit-of-Measure Modes 

Your System 458 allows you to define or declare dimensions for its X, Y coordinate system. 

This allows you to access an X. Y coordinate by using your coordinate system, even though 

your System 458 is converting and computing your coordinate system onto its coordinate 

system. 

There are three unit-of-measure modes that can be selected under program control: Graphic 

Display Units (GDU), User Defined Units (UDU), and Metric Units. 

One GDU is defined as being one percent of the length of the shortest side of the space 

bounded by the current hard-clip limits. Thus, the short side is 100 GDU's long and the length 

of the long side is 100 times the ratio of the long to short dimensions. This unit mode allows 

plotter space access on a percent of full scale basis. 

UDUs are the units defined by your application. Statements which operate in the UDU mode 

can have values for the parameters directly in user units. Several statements are provided to 

allow you to define the units of measure for a particular application. 

The unit of measure in the Metric Unit mode is the millimetre. This mode is implemented as a 

special case of UDUs, such that plotting statements executed in this mode put a line on the 

plotting area physically scaled to millimetres. This mode is useful where correspondence with 

physically measurable objects is deSirable, as in drafting applications. In some devices such as 

the CRT and the thermal printer, metric units are only approximate. 

a • 



4 General Information 

The term current units refers to the last unit of measure mode that was set. 

Most of the statements explained in this manual interpret their parameters according to the last 

unit-of-measure mode set (or current units); other statements interpret their parameters in one 

of the three modes (GOU, UOU or Metric). 

Line Generation 

Line Generation refers to the process of producing a line on the CRT, which is similar to 

drawing a line with a pen on an external plotter. Unlike the external plotter, the CRT has no 

actual pen. The CRT does have a point referred to as "the pen", which when moved, 

produces a line if line generation is turned on (pen down). If line generation is turned off (pen 

up) no line is produced, but the point moves. 

About the Examples 
While all of the graphics statements in this manual are keyboard executable, perhaps the best 

way to familiarize yourself with the statements is to use the example programs. For your 

convenience, there are two types of examples which appear throughout the manual. 

The first type of example is a "continuing example". This example "grows" as each program­

ming syntax is explained. The continuing example is used with most programming statements. 

It allows you to develop a complex graphics program by first typing in the initial program lines, 

and then adding each statement as it is explained. This provides you with a unified approach to 

each statement, as the effects of each statement can be seen as it is executed. 

This "continuing example" is shown next. You should notice that there are gaps in the sequ­

ence of the line numbers. These gaps are intentional. Their function is to allow you to use the 

continuing example with a minimal amount of inconvenience in typing the program. 
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1 F.~Et'l *** Thl::. I::. thE' C onto I ntl I no;;! E·::·amp 1 e· (Cm·n;. 

~: ::'E'~A'~~: 2, 4,6, ';",2:::,48,6::::,57, 10';",99.5 
4(1 C;F.~APHI CS: 
'3(1 :3ta.r·t pI c.t : 
130 FOF.:-Le.op i nd e'::,:: = 1 TO 5 
1*3 PEAD ::·::_pl ot_pol nt, ''(~pl ot_poi nt 

.150 PLOT >; plot poi nt,,"'" plot. poi nt 
160 t'lE::<:T Loop (nde::< - -
17.:::1 Enh3.ncE·ment::.: ! 
24.3 Labe 1 a:"-:e's,: ! 
250 DATA-D, J,F, t'l, A, t'l,..T,.J, A, :::, O,t'l, D 
26.:::1 FOP ::.:: 1.,.be·1 =.) TO 144 :3TEP 12 
2:::(1 PEAD-L.,.be·l $ 
3')0 t'lE:;-::T ::.:: 1·3.be·l 
:;::20 FOP"'" 1.,.be·' =0 TO 115 ::::TEP 1(1 

::::5(1 t·lE:":T Y 1 abe' 1 
36.:::1 Labe··1 t.e·::<t: I 
37.) DEC;-
4:::::0 Cop I e's : 
50.) Et·m 

It3.t.,. fo:.t·· e>ampl e' plot. 
Et",,.b 1 e's- t. he' CPT 

Begins 1~3p to PLOT 5 polnt.s 
! Obt.,. I n::· oj,. t .. 3. t oOt'd i n3. t e'::· 

PLOTs oj3.t .. 3. coor··jinat.e·s, 
F.:e·pe.3.t.s. loop 

I It,. ta rQr' ::.:: .3.::{ i s 1.3.be··j s 
I Initializes loop 

READs oj3.t,a 
Re·pe·,3.1:.::. loop 
Initializes lOQP 

I Repe.3. t 5 1 oo:.p 

Any syntax statements which conSistently occur in the example, end with a zero as the last digit 

(such as 10, 20, 30). If a syntax statement appears which is not conSistently used in the 

continuing example, its last digit is a five (as in 25, 35, 45). This way, line numbers which end in 

a five can be deleted as soon as possible after you have run the program. The line numbers 

ending in zero should be retained. This way you never have to type more than one or two 

additional program lines to the continuing example. 

Not all of the statements immediately affect the plot in the continuing example. Therefore, a 

second type of example is used to demonstrate the explained syntax in a specific application. 

These applications are chosen to highlight the statement, rather than a specific graphics appli­

cation. These examples can be found in Chapter 7, Additional Graphics Techniques. If you 

choose to alternate between the examples, you may wish to store the continuing example on 

tape, to eliminate the re-typing of it. 

With all of the examples which appear in your System 45B Graphics manual, a • appears to the 

left of the line number which uses the statement being explained. 

W 7" 



6 General Information 

The Appendices 
Appendix A contains a glossary of terms which are used in this manual. 

Appendix B contains the summary of the graphics programming statements. 

Appendix C contains various items, such as the equipment supplied, graphics specifications for 

the CRT, and installation information for the HP 9872A Plotter. 

Syntax Guidelines 
The following general conventions apply to the statements which appear in this manual. 

All items appearing in Dot Matrix must be entered as shown. 

[ ] All items in brackets are optional and explained in the ac­

companying text. 

Customer Comments Card 
Your comments are an important part in the creation of our manuals. In order to make it easier 

for you to let us know how you like your manuals we have included postage paid comments 

cards in the back of the manual. 

If the comments card is missing, please address your comments to: 

Hewlett-Packard Company 
Desktop Computer Division 
3404 East Harmony Road 
Fort Collins, Colorado 80525 U.S.A. 
Attn. Customer Documentation 

• 
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Summary 

Your System 458 can be used to draw plots of data and digitize data from plots. The plot is 

displayed on a graphics display device, such as the CRT. When the plot is displayed on the 

CRT, it is plotted on a 560 x 455 dot matrix with the plotted information being stored in a 32k 

byte R/W memory. 

There are three units of measure for your System 458 Graphics system -

• Graphic Display Units (GDU s) where the shorter side of the plotting area is always equal 

to 100; the longer side of the plotting area is always equal to the shorter side times its 

ratio. 

• User Defined Units (UDU s) where you can set limits on the plotting area for both the short 

and the long side. 

• Metric units where the plotting area is physically scaled to millimetres. The CRT on the 

System 458 approximates the metric units rather than being exact. (20cm is actually 18.4 

cm). 

• 
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10 Simple Plotting Operations 

Plotting Boundaries 
All plotting takes place within some type of boundary on the plotting device, whether the 

plotting device is the CRT or an external plotter. There are two boundaries which you are 

concerned with on your System 45B Graphics system -

Hard Clip Area 
The hard clip area can be set to any size, up to and including the physical limits of the CRT's 

graphics raster. This is an area equal to 20 cm horizontally and 16.25 cm vertically on the CRT. 

On most plotters, the hard clip area is approximately equal to the platen size. 

Soft Clip Area 
The soft clip area (also called the clipping area) is the boundary which actually limits the 

plotting (Le. lines cannot be drawn outside of the soft clip area). The soft clip area can be set to 

any size, up to and including the hard clip limits of the plotting device. 

Both of the soft and hard clip areas can be altered by various graphics statements which are 

explained in this manual. However, for simple plotting operations they are not needed. The 

statements which alter the soft and hard clip areas are explained in Chapter 3. 

Plotting Coordinates 
All points within the soft clip and hard clip areas can be referenced by means of a coordinate 

system. This coordinate system can be specified by various graphics statements which are 

explained in this manual. However, for simple plotting operations which are described in this 

chapter the following information should be sufficient. 
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Your System 458 uses a coordinate system scaled as shown -

10-·----·---- .-.-.----.-.-, 
,Plotting 9E99 I 
,Un i verse , 

I I . I I r Off;;t-- 9[1-3-1 I 
I IArea I. 
I I ,II I . I I 
-9E99 1-9E 13 ~T 9E 13/ 9E991 

I 0;; I I 
I -9E13 ~ 

-9E99 

The acceptable values for processing coordinates are from -9E99 to +9E99 along both the X 

and Yaxes. 

As you can see, the CRT is positioned at the intersection of the X and Y axes (0,0). However, 

you can offset the CRT to anywhere from -9E13 to +9E13 along both axes. 

The coordinate system which is in effect at power-on is referred to as the "default" system. The 

coordinate system is a simple X(horizontai), Y(verticai) coordinate system with the following 

values -

min min max max 
X unit Y unit X units Y units 

.CRT 0 0 123.127753304 100 

.9872A 0 0 152 100 

.Incremental 0 0 152 100 

In effect, this means that unless you change the plotting coordinate system by means of a 

scaling statement (Chapter 3), the only points which can be plotted on the CRT are those which 

occur between 0 and 123.127753304 on the X axis, and 0 and 100 along the Y axis. Keep in 

mind that while only the coordinates which lie between these limits are plotted, data which 

exceeds these coordinates can still be calculated and processed by your System 458. 



12 Simple Plotting Operations 

GRAPHICS and EXIT GRAPHICS Statements 
The C;F:HF'H I C::::; and E:>:: IT C:Pi:WH]: C::::; statements turn the CRT graphics raster on and off 

respectively. If you are plotting on the CRT and want to see what you are plotting, C::F'HF'i'-i I C::':::; 

must be executed. You can plot on the CRT while the alphanumeric raster is on and then switch 

on the graphics raster to see what you have plotted. 

Syntax: 

or 

The graphics raster remains on the CRT until E:>:; T'r Ci?HF'i···i T C::':::; is executed, an error occurs, or 

either a typing key or the recall key is pressed on the keyboard. If you accidentally get out of 

graphics, type 0 0 0 0 0 CD @J 0 OJ, to get back into it. 

External plotters do not use the Graphics R/W memory. Executing a C:;i?HF;'~"i IC::'::; statement 

when a device other than the CRT is the plotter results in a random pattern being displayed as 

the CRT memory contents. 

• 
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Example 

, / 

,.~---------------------.--------- / 

//~----------------------------~'~ 

1 F:Et'1 *** This. i::. t.he· cont.inJ...lir"";;i e·)::.:..mple· (COHT1> 

l~: ~::;e·~jA~~:2,4:6,9,2::::,48,6::::,57,W9,99.5 I Dat..:.. for"' e·::·ampl,;· plot. 
• 4~3 GF:APH I CS Enab 1 e,,· t. he' CRT 

'30 ~3 t..:..r·t. p 1 CIt. : 

130 FOP-Loop i nde::<= 1 TO 5 
14'~1 PEAD ::.,; plQt. PQint,"'" plQt PQint 
15(1 PLOT ::< plQt. p,:,int.,'y' plQt. point 
160 t·E:·::T Loop inde-::<: - -
170 Enhanc e·me·nt".: ! 
240 Labe·l ·:..)::e·::·: ! 
2513 DATA-D,.J, F, t'1, A, t'1,.J, .J, A,:3, 0, t·j, D 
26~~1 FOF: ::< l.:..be··j =(1 TO 144 STEP 12 
2:::=>3 F:EAD L:..be·l $ 
300 t·jE;:-::T ::.:: l.:..be· 1 
::::21~1 FOP 'y' J,:..be·l =(1 TO 115 STEP W 
3513 HEXT ~ label 
3613 Labe 1 t.e·;-::t.: 
370 DEG-
4::::(1 Cop i es.: 

.485 E>< IT GPAPH Ie:::; 
51313 Et·jII 

B';'';;Iins loop t.o PLOT 5 point.s 
Obt.ain". d:..t ... :" coor"'dinates 
PLOT::. d:.. t.a I: clor"'d ina t. e'::· 
Pepe.:..t.s loop 

Ilat .. a fCIt"· ::.:: ·a), 1 s l.abe 1 ". 
Init.ializes loop 
F:EADs d:..t .. :.. 
F:e-peat.::. loop 
In i t. i.:.. 1 i ze'::' 1 CIIJP 

Pepe.:..t::. 1 ClOP 
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PEN Statement 
The F):::::!-·i statement allows you to select a specific pen. On the HP 9872A Plotter, this could be 

any of four different pens. 

Syntax: 

The range of the pen number parameter is minus one (-1) through plus four (+4). Non-integer 

pen number parameters are rounded (up or down) to the nearest integer value. 

Pen number zero (0) selects a blank pen. On the 9872A Plotter all pens are returned to their 

holders. When using a 9872A Plotter, it is a good idea to end all programs with a F:'E}i Ci. This 

helps keep the pens from drying out. 

On external plotters that have more than one pen, the absolute value of the pen parameter is 

used to select one of four pens (possibly of different colors). 

On the CRT, any positive pen number draws a line. A negative pen number selects an 

"eraser". A line redrawn with a negative pen number is erased along with the intersecting 

points of any intersecting lines. 

Jaggies 

You may notice an occurrence called "Jaggies". Jaggies are caused by the turning on of 

adjacent phosphor dots which do not lie in the same direction as the line being plotted. This 

becomes evident when you attempt to erase a line which has jaggies. 

The proper way to erase a line using F'E}·! ..... :i. is to re-draw or re-plot it from end point to end 

point in the same direction which it was drawn. This ensures that all of the jaggies are erased. 

Executing a F)i:::}·i statement with a negative pen number (the eraser) resets the !.... J: i···iF ·T"'/F'E:: to 

type one, (refer to the next section of this manual). 
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Example 

/ ",,~------ -------------------------------- -----~/ 

10 ::;et_up: 
• 15 F'Et~ i 

20 DATA 2,4,6~9,28,48,63,57,i09,99~5 
4(i Gf;:FjPHIC::; 
90 :::;t..;!lrt. p'l ot. : 
130 FOP'-'Loop i nde::<= 1 TO 5 
140 r.::EAD >:~j:;'1 ot. __ po·j nt., '(y lot_yo i nt. 

1~~~: ~;~:::i t~:;:I~,O·~.;.)~:,::::nt., "I~_pl cot,J'o i nt 

170 Enh3.nc ;:'II';:'nt :::' : I 

240 Labe l...,:3.>::e,;;.: 
250 DATA D,J,F,M,A,M,J,J,A,S,O,N,D 
260 FOP ::< 1.,.b;:' '1::::0 TO 144 ';::TEP 1 ;~: 
2:::::;01 PEAIt-L3.be i $ 
:::::00 t'iE::<T 'j .3.b€;· 1 
320 FOP \' .3.be 1::=0 TO 115 :::::-rEP 10 
350 NEXT label 
360 Lab.,·l t.E·::<t: I 

370 IIEG 
4::::0 Cop i eo:,: 
5;::noi Et·m 

I ::;i"'·iect.:::. F"Er·j #1 
! It::.t1:..3. for' E-::{.::tfl'!plE;' t:dct 
! En.3.b'l t:':::· t hE:' Cr~~T 

! Begins loop to PLOT 5 points 
! Obt'::L in:::. cia. t·::t C oot-·d i n:3.t e~:::· 

PLOTs;. da.t·Ol coot"eli n::;.t..,·:=, 
PE'PE:'.::t1:.:::. 'j oop 

! Il::t t·::l for' ::< a::< i ~:. '{.:::t bE' 1 :::. 
! Initializes loop 
I F,:EAD:=, dOlt.;. 
I r.::epe.Olt:::. 1 Coop 

Init.ial izes loop 
1 ~:E·f)E·.5i 1;.;::. 1 ClOp 
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LINE TYPE Statement 
The L.. I i···iF: ·T",-;"T>!:::: statement selects one of several solid or dashed line types and defines the 

length of the repeat pattern for the dashed or dotted lines. 

Syntax: 

L.. I i···iE:: ·T"'·(::>E:: identifier number [;, length] 

The identifier number parameter (integer value 1 through 10) selects one of the ten line types 

for plotting (see the next example). The default line type is type one. 

The length parameter specifies the approximate length of the dashed line repeat pattern, in 

GOU's. The default length is 4 GOUs. 

NOTE 

The line type patterns generated by external plotters are 

slightly different from the line types drawn on the CRT. 
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Examples 

, 
//' 

" 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ -----,-

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ " 

REM *** This is the continuing @:3~)1@ (CONT?) 
H) 3Et up: ! 

DATA 2~4,6~9,28,48,63~57,109,99a5 
C;F.:APH I C:; 

'30 ::; t-"t-- t plot: 
e120 LIt-iE TlPE 4 

1::::0 FOR Loop __ i nde:,·,:=1 TO 5 
140 READ X plot point,Y plot ~Jint 
150 PLOT :'< p'lo~- pO'int,'r' plot point 
160 t·iE><T L;;Ot:~_ indE>' . - -
170 EnfHtK E-rf,E'nt s· : 

e180 LINE TYPE 6 
e 22~:::1 LIt·iE T'r'PE 1 

240 L"bE-l -:..>':@:;-: 
250 DATA-D,.J, F, t'1, A, t'!, J, J, A, ::;,0, t·i, D 
260 FOR X lab@I=0 TO 144 STEP 12 
280 READ L:..b@l$ 
300 ND':T >< l·:..bel 
320 FOF.: 'y' 1 ;3-bE·1 =>1 TO 115 ::nEP H) 
:35>1 t·iE><T ~( 1.:..bE·1 
360 L:..b@ 1 t E-::<t: I 

370 DEC; 
480 Cop i E'S : 
500 Et·iII 

! D3. t-::! ·f"Ot~· ~.:·::<.::tmp 'j E' plot 
I En"b 1 @,,,_ t he CRT 

I :::;P':'c i f I E':,,- d:..:;-h@d L HiE Tr'PE 
! Begins loop to PLO-r 5 points 
I Obt.:.. -j ns· d"t.3. c oot""(1 i t"f:..tes· 
I PLOT s· d" ~ .. :.. C oot--d'i n-:.. t. es. 
I RE-pea t ::;- 'i oop 

I ::;pec -, f i es- d:..s-h@d L I r-jE T'r'PE 
! Specifies sol id LINE TYPE 

! D:i ta. for' ::< a.::< is 'f a.bel :;:. 
! Initializes loop 
I f;:E!=iD:::- dat.;:,_ 
! Pe·pE'.:!:i. t:::· '! ClOp 

I Initializes loop 
! PE·~:II=·a.t:::. 'I ClOp 

• 
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10 

//~----------------------------------------------------~'~ 

CRT line Types 

10 

9872A line Types 



Simple Plotting Operations 19 

F.:E[·1 ** ThL:- ,~->,:aJn~:"i e demons-tt·--3.te~:- the Ln~E T .... 'F'E :,,-t-3.1:-\'-lflE-nt (LIt--IE) 
1~~1 PLOTTEF.: IS "GF.:APHIC:;" I ::;pec-ifi,:::-s- the CF.:T -35 the piotter--
20 GF.:APHICS I Erabl E-S- thE- CRT 
30 FF.:Ar·1E I D,·-3.I_,JS- -~l bo:'< -3.t·-ol..lnd thE,- ::;OFT CLIP -3.,.-e-:3_ 
40 ::;CtiLE (j,10,-11,0 :3CALEs- the- LOCATE -3.r-e--3. t.o 113:<11 
50 LOPG 2 I Center·-:::- LABEL;:- on th.:,- LH1E TVPE 
51 REt'i ** LABEL and DPA~,j -3.'-)-3. i i.3.b 1 e L HiE r"'PE~:-

60 FOF.: Line=1 TO 10 Starts the loop 
?ll Labe 1 s-: NO',lE 1, -L -i ne I ['10 '.,,, Es- to LABEL pos- j t i on 

e::::0 Ut-jE TYPE 1 I Selects- s-,:'"!-id LINE rr'PE for- U=(BEL 
'30 U=tBEL Line I LABELs- thE- number-- Qf thE- LHiE T .... ·PE 

e100 LinE-s:LltlE TYPE LinE-
110 FHiUP 
120 
1:30 

PLOT ,"2, --L i nE-, -·0 
DF.:A~j ::3, -L-jne 

140 HD<T Line-
150 Et-m 

I ::;pE-cifiE-S- LIt--IE riPE fot-- -! inE- to be d,·--3.; .. .!!""! 
F.:a i s-es- the PEt-j 

I ['1 0 '-_-'e s- to or--j,;)in of 1 inC'- -3.nd 101_,.1'':-'·-s- the PEt-j 
! DPAl;t::. -::.1 hOI"""' i Z()j'Yt.a 1 1 -j nE-

I PepE:--:::Lts- the loop 

s • 
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PLOT Statement 
The F\ ... Crr· statement provides data plotting with an optional pen control parameter. This 

statement moves the pen to the X,Y coordinate in current units using the current pen number 

and line type. 

Syntax: 

F\ ... crr X parameter!, Y parameter [, pen control] 

The X and Y parameters are interpreted according to the current units mode. 

The optional pen control parameter specifies the up or down pen movement, and defaults to 

plus one (the pen moves and then drops). The pen control parameter is interpreted as follows. 

Odd = Drop pen (pen down or start line generation) 

Even = Lift pen (pen up or stop line generation) 

Positive = Pen change after motion 

Negative = Pen change before motion 

For example, 

+ 1 or no parameter Change pen location, then drop pen 

2 or 0 Change pen location, then lift pen 

-2 Lift pen, then change pen location 

-1 Drop pen, then change pen location 

This pen control parameter is specified in the F\ ... CrT", ::: F\ . .J:rT" and i:;:y\ ... crr statements. Once you 

have set the pen control parameter, it remains in effect until it is changed by a default condition, 

or by another pen control parameter, a i:::'E:}·ii...iF' or a i'ie/iT::. 



Example 
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/ 
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/ 

~I 

----------------------------------------------------~ 

" 

PEN ***- Th i s- -i s- thE- C ont i nu i ng E-::-:amp I E- (COtH4) 
1 0 :::;e~- up: I 

2(1 nATA 2,4, 6,'~, 2:::, 4:::,6:;:,57,109,99.5 
40 GPAPHIC:; 
9(1 ::;t-ar-t plot: 
120 Llt-iE T\'PE 4 
130 
140 

.150 
160 
170 
1 ::::(1 
220 
240 
250 
260 
2::::0 
300 
320 

FOP Loop i~jex=l TO 5 
PEAD . ~-pl,:.t. __ J~"J 1 t,t , '-,'_p i ot f)O 1 t, t_ 

~;~:::~ ~~';;~:f~::>r;,~~:::::nl' '(J,l o1:-_poi nt 

Enh3.nc E-rnE-nt s-: I 

LHjE T\'PE t; 
LmE 1"r'PE 1 

L.:ibE" 'I a::'::E":::;·: 

DATA D,J,F,M,A,M,J,J,R,S,O,N,D 
FOP >-:: 1-3.be 1 =1;::1 TO 144 :::; TEP 12 

f,:EAD Labe 1 $ 
i-j[;:<T ::-< 1-abE--: 
FOP ..... l-abel=O TO 115 :::;TEP iO 

350 t-j[;:<T·.... -1-abE-] 
360 L3.be tE-::<t: I 

::::70 DEC; 
4:::0 COpiE-:;:-: 
500 nm 

llat-a fot-- e::.;:-ampl e- p-Iot. 
I Enab I es- the CF.:T 

i f i es das-he',j L I HE 1" .... PE 
i Begins loop to PLC~ 5 points 
I Obt.-a ins- ,ja_t--a coot--din3.te:s­

PLOT:::. ij:i t.E!.. C oor·;j 'i n.::t t E':£· 

I F.:,;ve-at:=:- lOOf:' 

I :3pe-c i f i e-s- da:::-he-,j L I t-jE "\'PE 
I Specifies ~Jljd LIHE TYPE 

I lla t-a for- ;:.:: a.::{ -i:s- J-abe-] :s­
I Init.ia_Iize-s- loop 
I PERD:=:- da1:--3. 

PeVE--a t :::- i DOP 
Initializes loop 

! PE·PE'.:ai:. s. "loop 
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PLOTTER IS Statement 
A F'L..Crr"T·E:F;" I ::::; statement is used to specify the select code and the type of plotting device to 

which successive plotter operations are directed. 

Syntax: 

,': .... Ci··i···T"i::::i? I ::::; [select code [,' HP-IB device address],,] plotter identifier string [" step 

size [,' number of pens" pen offset [,' incremental plotter identifier] ] ] 

Statement Parameters 

The select code of the CRT (when used as a plotter) is 13 and is used for most examples in this 

manual. 

The plotter identifier string (string variable or constant) specifies the type of plotting device, 

and therefore, the proper II 0 operations which drive the plotter using the specified select 

code. External plotting devices (e.g. HP 9872A Plotter) set to a select code other than 13 can 

be connected to the computer. The plotter identifier string should specify the type of plotting 

device. The three plotter identifier strings and default select codes are: 

Identifier String 

CRT 

Select Code 

i:::" 
... .: 

The plotter identifier string, "C;i?i:::iF'i···i I C:::::;", specifies the CRT as the display device. 

9872A 

The plotter identifier string" ':::::::::?::?i:::i!!, can specify either the HP 9872A, 7245A or 7225A as the 

plotter which must be connected to the computer via the HP 98034A HP-IB Interface. Refer to 

Appendix C and the 98034A Installation and Service Manual for hookup information. 
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Incremental 

The last four optional parameters of the i:::' ! ... .(}T" T"E::F: I ':::; statement provide a means for you to 

describe the features of the incremental plotter to the computer, so that the plotter can be 

driven properly. If you are not going to use an incremental plotter, do not use the last four 

optional parameters. 

The default values for these parameters are: 

Parameter 

step size 

number of pens 

pen offset 

incremental plotter identifier 

Default Value 

.254mm 

1 

Omm 

1 

The step size parameter must be specified if the other three parameters are to be specified. The 

assigned value of the step size parameter is plotting device dependent and must be obtained 

from the plotter's documentation. 

If one of the last three parameters is to be specified, they all must be specified. 

The number of pens parameter is used to tell the computer the number of available pens on the 

plotter. 

The pen offset is used to specify the center-to-center distance between pens on multi-pen 

devices. If the plotter has only one pen, zero offset should be specified. 

The plotter identifier parameter is used to specify one of several known incremental plotters 

that operate with the computer and the 98040A Interface. This parameter can also be used to 

tell the computer whether the offset is in the X or the Y direction. For more information 

regarding these four parameters refer to HP 98040A Incremental Plotter Interface Installation 

and Service manual. 

• 
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Default Conditions 
The F\ ... CiTTE:F: I '::; statement sets the following default conditions when executed. 

1. Activates the plotting device specified. 

2. Sets UDU's (User Defined Units) as current units. 

3. Sets UDU's (User Defined Units) equal to GDU's. 

4. Reads hardware-set hard clip limits from the plotting device. 

5. Defaults the soft clip area to the hard clip limits. 

6. Clears the graphics display. 

7. Selects pen one. 

8. Selects line type one. 

9. Selects the standard character size. 

10. Selects label origin one. 

11. Sets label direction as left to right. 

12. Clears any error conditions. 

13. Clears character count from any previous L.Y<E:E::L.. statement. 

The default conditions can be altered as necessary by executing one or more of the plotter 

statements with the proper parameters from the keyboard or from within a program. 

Note 

Executing the L.. J: i·'i I·T statement sets all of the previous de­

fault conditions except default condition number 6. 

a 



Example 

, 
" 

/ 
/ 

,..-

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 

1 0 :::;E-t '.Ap: 
20 riATA ~2,4,6,9,2:::,4:::,6::::,57, 10'3,9'3.5 

.31] PLOTTEP I:::; 13, "C;PAPHICS" 
40 C;F.:APH I c:::; 
90 :::;t.3r~. plot: 
120 L I i"1E T\'PE 4 
130 F'OP Loo~:~_. i ndE':'<= 1 TO 5 
140 F'EAD ',-.J'lot pOl",t,',:"'plc,t pOlnt. 
151::1 PLOT >< __ p lot_po i nt , \' __ p lot_po i nt 
160 NEXT Loop indE-x 
170 Enhanc E-rnent S·: 
1 ::::0 U t·1E r/PE 6 
2~:;:0 Ut·1E T\'PE 1 
240 LabE'] .a:'<E·S.: I 

250 DATA-D, .J, F, t'l, A, t'l,.J,.J, A, :::;, 0, t'1, D 
260 FOF.: >:; l·abE··I=I] TO 144 :::;TEP 12 
~,::::O F.:EAD-LabE··1 :$ 

300 NEXT X labE-1 
::':20 FOP \' ·i.abE·1 :::I~I TO 115 :::;TEP 10 
350 NEXT ~ label 
360 L.abE·] te::·::t: I 

370 DEC; 
4:::0 Cop i E-S· : 
51::10 Etm 
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/ 

f 
/ I 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

'" 

I D3.\ .. 3. fQt" e>::.3.lnpl E' pi ot 
I Specifies thE- CPT as thE- plc~tE-r 

Enab] E':::· t hE' CPT 

! :::;pE'c'i f i E·~:. das.hE·;j L I t·lE T'r'PE 
I BE-gins loop to PLOT 5 points 
I Obt.ains dat.a coor·din3.tE·s. 
I PLOTs. d3. t·3. C om"d i n,a t E·S. 
! 1~:E·pE·ats i ClOp 

I SPE- C i f i E-S. das.hE·;j L I t·lE T\'PE 
SpecifiE-s solid LINE TYPE 

I D:a '(..3. fot" ::.:: .3.::<1 s· 1·:abE·] :::. 
Initializes loop 
PEADs· dat·a 
F.:E·pE·.ats. 'Ioop 
InitializE-s loop 
F.:E·pE·.ats. 'Ioop 

, 
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PLOTTER .. .IS ON or IS OFF Statements 
The F>L ... UT·T"E::F:" " "I::::; (} ... j or I::::; CiFT: statement activates (C)·i) or deactivates UJFT) the 

plotting device specified by the select code. When activated, a plotting device responds to all of 

the plotting statements and when deactivated the plotting device does not respond. Executing a 

F\ ... crr· "T"E::F:. . . I':::; (} ... ! for one select code automatically deactivates all other plotters. If all 

plotters are deactivated, the plotting statements are executed but are not directed to any 

plotter. 

Syntax: 

, .... , ....... , .... , .. , .... ,.... I d [ HP IB d· dd ] ., ........... , , 
i···T .. ') i i t::.i·':: se ect co e, - eVlce a ress .!. ::::' ' . ..'r··! 

This statement activates the specified plotting device and deactivates all others. That is, all 

plotting statements are directed only to the specified device. This statement DOES NOT set any 

of the default conditions described under the F\ ... C::·r·TT::i? I ':::; statement. 

Syntax: 

F\ ... C)"T"TT::F' select code [ :' HP-IB device address] I::::; eiF·F· 

This statement deactivates the plotter set to the specified select code. All plotting statements 

are executed but the specified plotter does not respond. 

NOTE 

If you do not have an HP-IB interface connected to the com­

puter, an Ci?i?()? :i. J. ::. is generated by lines 5 and 15. 

ns' 
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i 

----------------------------------------------~~ 

" 

F.:Et'l *** This. is. t.hE- cont.in'-~it",,;:! E·::<.",mplE- <COt·H6) 
.5 PLOTTEF.: 7,5 I::; ot·j 1 Dit"E·cts. plot.t.it"lI;:! t.o t.hE- 9:::72A 

10 ::;E-t._Up: 
.15 PLOTTEF.: I:::; OFF 

20 DATA 2,4,6,9,28,48,63,57,109,99.5 
30 PLOTTEF.: I::; 13, "C;F.:APHICS" 
4(1 C;PAPH I C::; 
9(1 :::;t..",t"·t._pl ot.: 
120 L HjE T'r'PE 4 
13(1 FOF.: Loop ..... i nde>::=1 TO 5 
140 F.:EAD X plot. point,Y plot. point. 
150 PLOT >:~_pl ot_po i nt, ':(_Pl ot_po i nt. 
160 NEXT Loop i~jex 
170 Enh",ncefflents.: 1 

1::::,:;:1 LIt·jE T'r'PE 6 
220 L I t·jE T\'PE 1 
24,3 L·::..be 1 ·"'>::es.: 
25,:;:1 DATA""'·D, .J, F , t~, A, t'l, J, J, A, :::;, 0 , t·j, D 
26(1 FOF.: :x: 1 abE·1 =,3 TO 144 STEP 12 
2:::0 F.:EAD-L",bE·l $ 

3,:;:1,:;:1 t·jE::-::r ::.:: 1.",e 1 
:320 FOF.: Y T",bEI =0 TO 115 :::;TEp U3 
350 NEXT Y label 
360 L",bE·I t.E·::·::t: 1 

37(1 DEC; 
4::::0 Cop i e=·: 
50':;:1 Et·m 

1 Dil·"·E·ct.s. plc.ttit"v;) .al .. .l"'~:) ft"·om t.he 9:::7;~A 

1 It",t..a fOt"· E·::<.::..mpi e r-d ot. 
1 Specifies the CRT as t.he plot.t.Er 
1 Enab I e=· t. hE· CRT 

! ::;pec i f i E·S. d",s.hed L HjE T\'PE 
Begins loop t.o PLOT 5 point.s 

1 Obt..a ins ,jat..", coot"·di n",tE·S. 
1 PLOT:::. dat.a coor·din",t.es. 

F.:,:::·pe.",t.s. 1 oop 

1 ::;pec i fie:::. da:::.hed L HjE T\'PE 
! :::;p,::·c if i E·S. :::.0·1 i d L. I t·jE riPE 

! Ita ta f ot' ::-:: ·a>:: i s· l·abe 1 s 
1 In i t. i.", 1 i Z€·s loop 
1 READs dat.", 

I F.:ep€·."'t.s loop 
1 Init.ializE-s loop 

F.:€"f)E·.::"t.S. 1 oop 
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GCLEAR Statement 
The C;C:L..CHi? statement clears the graphics memory and the CRT screen of any previously 

plotted data. The i:::;CL..E::HF: statement does not reset or set the default parameters for any other 

statement. 

Syntax: 

,····,..··i ::::·'::'i:;:' [ d ] 
, .• :i, .... , .... , .•.• , " .• paper a vance 

The i:::'L..CrrTT::F: J: '::; statement should normally be used between plots, rather than C;CL..E:!=iF', 

since C;C:L..EFF: does not restore the default conditions. 

On plotting devices with roll paper, the optional parameter allows you to advance the paper by 

a specified amount of millimetres. 

On fixed paper plotters (e.g., HP 9872A) and on the CRT, the paper advance parameter is 

ignored. 

• 
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PEt'1 *** Thi:::. i:::. thE' c ont i nu i r-":;i E·::·::a.iflpl E (COrn7::' 

;:~: :::;E'~jA~~: 2,4,6,9,2:::,4::::,6::::,57,109,99.5 
3[1 PLOTTEP I:::; 1::::, "C;PAPHICS" 
4(1 C;PAPH I CS 
":;n::1 :::;tart plot: 
12(1 L I r·iE riPE 4 
13[1 FOP Loop indEx=1 TO 5 
14(1 PEAD::-:: -;31 ot point, 'i plot point 
15[1 PLOT X -;;lc~ -;;oint.~ -;;lot -;;oint 
16[1 t·iE::-n L:;o~:~ ir,dE'::':' . - -
17~j Enf-,:;.ncE·mE·nt:::.: I 

18[1 LINE TYPE 6 
22[1 LINE TYPE 1 
24[1 L.:::tbE 1 ·:;.}::e:::·: 
25[1 DATA-D, J, F, t'1, A, t'1, J, J, A, :::;, 0, t'i, D 
26[1 FOP ::::_l.:::tbEI =[1 TO 144 STEP 12 
2B~j PEAD L.:::tbE·l $ 

3[1[1 NEXT X labEl 
320 FOP \' 1.:;.bE 1 =0 TO 115 STEP 10 
35[1 t·iE::-n ",' ·1.:::tbE·l 
360 L.:::tbE·] t E·::<t : I 

370 DEC; 
4::::[1 Cop i E:::· : 

• 485 C;CLEAP 
5[10 Et·m 

I It:::tt.:::t for-' E::·amp i E' pi ot 
I SpecifiEs thE CPT as thE pIottEr 
I En,:::tb 1 E:::· t hE' CPT 

I ::;PE'C i fiE':::. d:::t:::.hE·d L I t·iE T\'PE 
BE':;iin:::. loop to PLOT 5 points 
Obt.:::tins· d:::tt.:::t coor-·din:::ttE·s. 

I PLOT:::. ,jat.:::t coor-'dit-,:::ttE'S, 
I PE·pE·at::;. loop 

:::PE'C i f i E'S d:::t:::.hE·d L HiE T\'PE 
SpEcifiES solid LINE TYPE 

I It:::t t·:::t fot-· ::.:: .:::t}:;;::;. 1.:::tbE 1 ::;. 
Initial izE'S loop 

I PEAD:::. d:::tta 
I PE·PE.:::tt::;. loop 
I Initial iZES loop 
I PE-PE·.:::tt::;. loop 
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FRAME Statement 
The F"i?!:::!!"'"iE: statement draws a box around the current clipping area (the soft clip limits). 

Syntax: 

The box is drawn using the current pen and line type around the current clipping area. The pen 

is positioned at the lower left corner of the frame after the operation is complete. 

Example 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

//"~------------------------------------------------~.~ 

= 
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f;;~Et'1 *** This is. the cont.inuin';i E·::·:;afilp·jE~ (Cot-nB) 
10 ::;;et._up: ! 

DATA 2~4,6,9,28,48,63,57,109,99a5 
PLOTTEf;;~ I:::; L:::, "GPAPHICS" 
GPAPHICS 

'';~1 ::;t..an._p lot. : 
• 1 t1(1 FPAt'1E 

12~) LIt·iE T'r'PE 4 
1::;:0 FOP Loop i ndE': :=1 TO 5 
14(1 PEAD ;:.:; p·lot. point,''''' plot. pc';nt 
15~~1 F'LOT ;:.::_j;'j ot_po i nt, ':r~pl ot_poi nt 
16~~1 t·iE::-n· Loof:~ i nde::< 
1 '?O EnhEt.tK E·fI'IE·n~. s: I 

180 LINE TYPE 6 
220 LINE TYPE 1 
2*) LabE·1 .a::<E·S: 
250 DATA-D, J, F, t'1,A, t'i, J,.J, A, ::;, 0, t'i, D 
260 FOf;;~::':; ·j.abe I =~~1 TO 144 ::;TEP 12 
28(1 f;;~EAD L.abE·j $ 
300 NEXT X label 
320 FOP ''j' labE·1 =~:::1 TO 115 STEP 1>:::1 
350 NEXT Y label 
360 LabE·1 tE·>::t: 
3'?0 DEG 
4:::0 Copi E'S,: 
500 [tom 

I ILat .. a for' E·::·::.:;,r,.,plE· plot 
I :::;pE'cifiE's, t.hE· C~~T ·as. t.hE· plot.tEr 

Enab 1 es· t he CRT 

BQ::<E·S· thE' ::;;DFT CLIP ·at"'E··a 
:::;pecif'iE'S dashed LIt·iE -r\'F'E 
Begins lQQP to PLOT 5 points 
Obt .. a ins. dEt.t .. a cc"x'dina.tE·s. 
PLOT s da t .. a C etot"·d i nEt. t es· 

I PepE·a t s· 1 Coop 

if'i E''''· das.hE'd LIt·iE T''i'PE 
I SpE'cifies s~lid LINE TYPE 

Data for' ;:':; .a::<is. l·abE··j:::· 
Initial izE's loop 
PEAIls. da.t .. a 
f~E'PE·at.s. 100p 
Init.ializes l~~p 
F:E:pe.at S 'j oop 
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DUMP GRAPHICS Statement 
The Iii .. ?'iF::' C:Y::i:::iF~·!··n: C>:: statement allows a graphic display on the CRT to be copied onto the 

internal printer. You must have the optional thermal printer installed to execute this statement. 

Syntax: 

This statement can be executed by the program or from the keyboard while the graphics raster 

is off or on. 

The two optional parameters allow you to copy any horizontal area displayed on the CRT by 

specifying in current units the upper and lower bounds of the area to be copied. 

Without the second parameter, the top of the CRT is used as the upper bound. 

Without the first and second parameters, the entire CRT display is copied onto the internal 

printer. 

it. 
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Example 

"- / 
/ 

/ 
/ 

/ 
/ 

/ 
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/ 
/ 

/ 
/ 

,-

/ 
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/ 
/ 

I / 

J 
/ 

"-/ , 

F:Et'1 *** Th i s- i s t. he c ont i n l" i no;;t e-}:;-:amp 1 e- <: COt-lT'3\) 
1.] :::e-t. up: ! 

riATA 2,4,6,9,2:3,48,6::::,57, 1~~1'3,'39.5 2.] 
PLOTTEF: IS 1::::, "GF.:APHICS" 
GI':APHICS 

'3f1 St.-:.t--t plot: 
10f1 FF:AME 
120 L H~E T\'PE 4 
130 FOl': LooF~ i nde-::<=l TO 5 
140 F:EAD X plot. point,Y plot point. 
15.] PLOT ;:.:: plot point.,\' plot. point. 
160 t-~D::r L;;o~:~ i nde-::< - -
170 Enh:ance-me-nts: I 

1:::0 LIt-~E TlPE 6 
220 L WE T\'PE 1 
240 L:.be 1 -:a;:-::es: 
250 DATA-D, J, F, t'l, A, t'l,J, J, A,S, 0, t-j,D 
260 FOF: ::-:; l-:.be-l =0 TO 144 STEP 12 
2::::1] F:EAD - L:abe -I $ 

300 t-~E::<T ::-:: Labe-1 
::::2.] FOP Y_ T:abe-l =f1 TO 115 STEP 10 
::::50 NEXT Y label 
36f1 Labe-l te-;:<t: I 

37f1 DEG-
4:::.] Cop i e-s-: 

• 4'3\'~1 DUt'lP GI':APHICS 
5']f1 am 

! D:a t. a_ fo:.r- e->::ample plot 
:::pe-c i f i e-s- t he CPT -:a::;- t. he- p 1 ot t. er­
En:.b 1 e-::;- t he- CRT 

Bo;:<e-::;- t. hE' f:OFT CL IP -:.t--e--:. 
::;:pe-,: i fi e-::;- d:as-hed LHlE TlPE 
Be-o;;tin::;- loop to PLOT 5 pc,-ints 

I Obt-:ain::;- d:.ta .:oo:.r-dinate-s 
PLOT s- d:a t-:a c ocw-d i n:. t e-::;-

I I':e-pe-ats 1 CII:'P 

I :::pe-c i f i e-s d:.s-hed L mE TYPE 
I ::::pe-c i f i e-::;- ::;-01 i d L WE TlPE 

I D:a t-:a fot-- ;:.:: -:.;:<i::;- l.:.be-l::;-
Initializes loop 

I F:EAD::;- d:at-:. 
I Pe-pe-a t s 1 OCip 
I Initializes loop 
I F:epe--:a t s- ',)op 

• 
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PEN UP Statement 

Syntax: 

On pk ,mg devices with actual pens (e.g. 9872A Plotter) this statement lifts the pen. The pen 

can then be moved without drawing a line. This allows you to avoid generating an ink blot on 

the paper after a plot has been finished or during a lengthy calculation. 

On the CRT this statement turns off line generation. If the pen is moved (with the pen up) its 

new location is not apparent on the CRT, but the pen's coordinate values can be found by 

executing the i.o.ii···l1::::i:;:Y:: statement (refer to Chapter 6). 

The pen up or down status can be automatically controlled by using the :UF>::H ... ! and i"iC/,iF: 

statements or the F\ ... Crr, F:F\ .. J:::-T and T F'L .. Cl'T· statements with the optional pen control parame­

ter. 

• 
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Example 

'"r---------------------------------------------------------~// 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

//'~---------------------------------------------------------~"~ 

f;:Et<'! 
1 (1 :::;E,1:,._UP: 

20 DATA 

*** This is the continuing 
I 

40 Gf;:APHIC:;:; 
':;n::1 ::; tax" t 1::.1 <:< t : 

100 FPAME 
120 LIt-JE TYPE 4 
13() FOf;: LQQP i r'I':::lE':,<=l TO 5 
140 f;:EAII :o.':.j:,1 ot._po i nt, \:..,p! ot_po i nt 

i~~~: ~;~~i ~~;~:::IO~··t)~~::;,:n\., '(-p 
1 

Cot_po i nt 

.165 PE~jP -
170 Enhanc E'r{I~:'nt ".: 
1::::>::1 Ut·1E riPE 6 
;22>3 LItlE T'lPE 1 
240 L.abE·1 a.>::e·s,·: 
250 DATA-D, J, F, t'l, fI, t'l, J, J, fI, ::;, 0, t'l, D 
260 FOR X label=0 TO 144 STEP 12 
2:::::0 f':EAD--·La.be 'Il: 
300 t·1E:o-n J,a.bE· 1 
:320 FOf':a.t",,·i =0 TO 115 :::::TEP 10 
::::5,::1 t·jE)-::T 1.:l.be 1 
::::60 L .. a.bE·l_tE·:'·::t.: I 

::::70 DEG 
4:::(1 Cop i es,: ! 
4'010 DUt'lP GRAPHICS 
5,X) Et·m 

! It:i t.3:. f Ot-· E'>::arnr:d e p"j (!t. 

i fiE':;:· t hE' CRT .:1:5:. thE' pi Cit. t. E-t-· 

I En''l.b·j E'5 t he CPT 

BO::'::E'S; \.t"IE' :::;OFT CL IF' .at"'e·a. 
Spe'( i f 'i E'S da.:::·hed L H-1E TYPE 

! Be'91 n:=:· 1 ClOp t(r PLOT ~5 poi r"!t:;:· 
! Obt·:;t i n:;2. d.3. t,·Si C Cior'cj i nat. e':; 

PLOT". d.:'l.t..3. coot"·din.a.tE·~. 

~~E·pE:·a.t:=. 1 ClOp 

! R" i ".E·". t hE- PEt--! 

3PE'C .j fiE':::. da.~:.h,,·d L. I t'lE riPE 
! ::;P"'c i f i E'~, ".Q 1 i d L H1E T'r'PE 

I l:t::l.t." fot", >': .'i::<i~. 1."bE·] s· 
1 Initiali':;:::E'S lctop 
I f':EflD". d:l't .. " 

RE'pE;·.a t;::· loop 
In; 't- i.,,1 'iZE·"· 1 CoQP 

I f':E-PE·ats. 1 QOP 

n4 
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Summary 
The second chapter covered -

• simple plotting operations 

• plotting boundaries 

• hard and soft clip areas 

• plotting coordinate system 

In this chapter you learned how to enable the CRT, as well as other plotting devices, how to 

plot data based on an x-v coordinate reference system, how to get a hard copy printout on 

System 458's thermal printer and how to clear the graphic's memory. 

Information concerning positioning and scaling of your plotting area is contained in the next 

chapter. 

tc 
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Overview 

Basically, there are two things which you may wish to do with a plot -

• position the plot on the graphics device 

• scale the plotting area to some dimensions 

Positioning the plot is actually done with three statements -

• L.. Ii"'n:"T· (which defines the hard clip area) 

• i:::L..TF' (which defines the soft clip area) 

• i ... H···leL.. T? (which changes the soft clip area to equal the hard clip area) 

Scaling the plot is done with four statements -

• l .... Cn::>:rrT:: (which defines the area that is being scaled) 

• '::»:::H .... l:::: (which defines the X-V coordinates along dimensions that you specify) 

• l·'Y::;i::>::H .... t::: (which defines the X-V coordinates to metric units (millimetres) ) 

• '::>··lCH.o.i (which defines one unit of X to equal one unit of Y) 
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Current Units 

Before you can start positioning the plot, you have to know something about how your plotting 

device's X-V coordinate system is referenced, or what its current units are. The term current 

units refers to whether the X-V coordinate system in effect is in Graphic Display Units (GDU) or 

User Defined Units (UDU). 

GDUs sets the shorter of the two axes (X or Y) equal to 100 units. The number of units in the 

longer axis then becomes equal to the ratio of the longer axis divided by the shorter axis times 

100. The end result of this is that the shorter axis is equal to 100 units, while the longer axis is a 

value = > 100. 

UDUs are defined by you when you use the '::::C::::{ ... E statement or when you use the i'Ci::::C>::H .... !:::: 

statement. The '::::CJ{ .... E: statement allows you to select any numeric units for the axes, while the 

i"i'::::Ci:::!L .. E: statement defines the X and Y axes to be equal to millimetres. 

Positioning 

Positioning allows you to designate an area on the plotting device where the plot appears. This 

can be very useful for a number of considerations, among them are -

• leaving space for labeling operations 

• placing several related plots on the same display or piece of paper 

• aesthetic reasons 

As previously mentioned, all plotting takes place within the soft clip limits. The default on the 

CRT sets the soft clip limits equal to the hard clip limits. 

On some plotting devices, such as the HP9872A Plotter, you can manually change the hard clip 

limits by using the G and G keys. The hard clip limits can also be changed under 

program control by using the L .. Ii'i I'r statement. Remember, the hard clip limits can never 

exceed the physical limits of the plotting device. 

However, the soft clip limits can be set less than, equal to or greater than the hard clip limits. 

This can be done by the C:L .. I F:' statement. If your plotted coordinates exceed the physical limits 

of the plotting device and are within the soft clip limits, the System 45B can still compute your 

data. Once the plotted data returns to a point within the soft and hard clip limits, it can be 

plotted. 

If you wish to change the soft clip limits back equal to the hard clip limits, you can use the 

i.,!)",:::::L.:: F' statement. 
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Scaling 
Scaling is the process of changing the X-Y coordinate reference system values. This is done 

when the X-Y reference system which is currently in effect is no longer applicable to your 

application (why plot on a 123xl00 area when you need an area of 5x12?). 

Scaling is accomplished by first defining which area of the plotting device is to be scaled. The 

defining can be done either by using the default condition of the hard clip area, or by using the 

UX:HTE statement to specify an area. 

The scaling is done with two statements -

:::;CHL..E allows you to specify values which define the number of units into which X and Y axes 

are to be divided. 

i·'i::::C:i:::iU::: divides the plotting area into metric units. On the CRT, this division is not exact due to 

the dot matrix of the CRT. This results in a 20cm value actually being equal to 18.4cm. 

However on the 9872A plotter, the metric values are exact. 

The '::Hm·l statement is similar to a scaling statement where X min = Y min and X max = Y max. 

A figure is then plotted into the LDCHTE rectangle, showing only as much as fits into the 

rectangle. 

Offsets 
The L.. J: i·'i J: T and i·'i::::C:Hl..E statements also allow an offset distance in millimetres to be specified. 

The offset allows you to locate the plotting area away from the lower left hand corner of your 

CRT or 9872A plotter. 

-
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Other Statements 
Some of the other statements which may prove useful in these applications are -

• '::;[·TC}.J (which makes GDUs the current units.) 

• ':::;CTi . ..iU (which makes UDUs the current units.) 

• F:i:rr- I U (which computes the GDU ratio of the length of the X axis divided by the length of 

the Y axis.) 

LI~IT Statennent 
The 1.... E'n T statement aJlows you to define the "plotting area" as a subset of the physical 

plotting area by setting the hard clip limits. In effect you are describing the size and location of a 

piece of paper or a specified area of the CRT to the computer. The computer is NOT aJlowed to 

move the pen outside the specified area without executing a new 1.... T i"-i T T statement for the area. 

- This statement overrides any previously set or defaulted hard or soft clip values. If the parame­

ters are specified outside the physical limits of the plotting device, E:F:F:Cn:;:' :l:1. ::::: is generated. 

If the L-. I i·'I:r. T statement is not executed in a program, the hard clip limits are automaticaJly read 

from the specified plotting device. On the HP 9872A Plotter, the default hard clip area is 

somewhat smaller than the physical plotting area. The plotting area is scaled in GDU s when 

the L.. PH T statement is executed. Nothing can be labeled or drawn outside the currently 

specified hard clip limits. 

Syntax: 

!....:r. 1·'1 :r.·r [X min, X max~! Y min, Y max] 

The first two parameters normaJly specify the left and right limits and the second two paramet­

ers normaJly specify the lower and upper limits of the plotting area. 

• 
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Because you are describing a physical piece of paper or plotting area to the computer, the units 

must be actual units of measure. For this syntax the units of measure are always millimetres and 

normally the origin (point 0,0) is at the lower-left physical limits of the plotting device. The 

default upper-right limit values for the CRT and thermal printer are X max = 184.47, Y max = 

149.8. Other plotting devices have their own default upper limit values. 

In the normal sequence of parameters, the first two parameters can be exchanged to produce a 

reflected plot across the Y axes (i. e. L.. F'i I"T' X max, X min, Y min~! Y max). Likewise the last 

two parameters can be exchanged to produce a reflected plot across the X axes (i.e. L.. :u'n: T' X 

min~! X max~! Y max~! Y min). Both the first two parameters and second two parameters can be 

exchanged, at the same time, to produce a reflected plot across the origin (i. e. L.. I !"! I'T X max, 

X min ~I Y max ~I Y min). Chapter 7 contains more information on reflected plots. 

Executing the L.. I i"i I'T statement without parameters allows you to digitize two opposite corners 

to describe the plotting area. For further details about inputting parameters by digitizing, refer 

to the :U I C; I'T I ::::'E:: Statement in Chapter 6. 

The i .... L"i I'T' statement is the software eqUivalent of manually setting the graph limits (keys 

G and G ) on a 9872A Plotter. 

When the HP 9872A is specified in the F\ ... C)'T··Ti::::i? I ':::; statement and the L.. :i>n: 'T' statement is 

executed without parameters, the pen moves to the current G and G coordinates. This is 

so you can position the pen at your desired G and G coordinates which are input as the 

L.. I i"i I"T' X min, Y min, and X max, Y max points when the I~ key on the plotter is pressed. 

These coordinates become the default hard clip limits for all subsequent programs until a new 

L.. I i'i I'r statement is executed. 

w 
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Example 

','r---------------------------------------------------------~,// 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

//~ ________________________________________________________ J,~ 

F£I"1 ",,'** n',;:=, i:=, 1:. hE' c on1:. i n'-l it',,;;! E':'<,3.rnp'l e (Cot'iT11 ::0 

1(1 :::;E'1:._'"P: j 

20 DATA 2,4,6,9,28,48,63,57,109,99~5 
PLOTTEP Hi 13, "GF.:APHICS" 
GF.:APHICS 

e50 LIt'lIT 0,1:::4,0,140 
'4,1 ::,tat"t.,_pl eot.: j 

100 FF.:At'1E 
12'~1 L HJE T..,.'PE 4 
1:30 FOP Loop 'in;jE->,:==l TO 5 
140 PEAD X ~lot point.,Y plot pJint. 
150 PLOT :': -;:;'1 ot ~olnt, 'r' ~l,:,t ~oint, 
160 t'lDn Loop i~:,dE'::< -
170 Enh3.nc E'r"E'nt s : I 

1 ::::0 L mE rlPE 6 
220 LINE TYPE 1 
24(1 L3.bE,l_,::'>':E':=,: 
250 DATA D,J,F,M,A,M,J,J,A,S,O,N,D 
260 
2::::0 
300 
::::20 
350 
36(1 
370 

FOP :'< 1 ,::.bE' 1 =0 TO 144 ::;TEP 12 
PEAD-L3.bE' 1$ 

NE:<T ;:.( 1,::, bE' 'I 
FOP ..,.' -hbE'i =0 TO 115 ::;TEP 10 
t'lL<TY 13.bE I 

L::.bE-] \,€-::'::t: I 

DEG 
4:::0 COpiE-:=,: 
490 DL~P GPAPHICS 
500 EtiD 

I IL3.t,3. fot', E':,<amp'l e plot 
I Specifies 1:.he CPT as the plotter 

En3.b 1 E':=, 1:. hE' CRT 
I II",f i nE':=, I. hE' H PiPD CL I P ,::'t"e,3. 

j Bo>::e:=- thE' ::;OFT CLIP ,::.t"E',3. 
Spec i f i es- d::.:=,hE,;j L HiE riPE 
BE-,;;!i n:=, loop to PLOT 5 po i nt:=, 

j Obt-::. i n:=, d3. 1.-3. C ocw-;j i na 1:. E':=, 
I PLOT:=- d::.ta, c'Jor-cl"in::.t.e:=, 
I PE'F:IE',::' t :=, l coop 

I SPE'C 'i f i E-:=, d::.shE-d LIt-lE rr'PE 
I :::;F:,ec i f -i E-:=- s-o 1 i d LI t'lE T'r'PE 

I It::. t .. ::. f'm" >': a:d s 1 abE' 'I s' 
Initializes loop 
F.:EADs, d::.t.a 
PE'pea t s 1 Coop 

I Initi,::.1 iZE':=, -loop 
I PepE',::' t:=, loop 
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CLIP Statement 
The CL.. I F' statement defines the soft clip boundaries. This allows the soft clip boundaries to be 

moved from their default location set by the j=:<l...UTTEi? I'::;, L. nH T or L..CX>iTE statements. 

Soft clipping affects lines plotted in UOU's, but has no effect on lines plotted in GOU's or as 

labels. 

Syntax: 

C:L..IF' [Xmin:1 Xmax, Ymin, Ymax] 

The parameters are interpreted according to current units of measure. 

The first two parameters specify the left and right boundaries and the last two parameters 

specify the lower and upper boundaries of the clipping area. 

Lines plotted from inside this area to points outside the clip boundary extend no farther than 

the boundary. Lines plotted outside the CL.IF' boundaries are not drawn (unless drawn in 

GOUs). 

Executing the C::!. ... I F' statement without parameters allows you to specify the area by digitizing 

two opposite corners (normally the lower-left and upper-right corners). 

The soft clip limits can be turned off (by i . ..Ir··let... I F') or may be set beyond the hard clip limit. In 

either case and in the case of plotting commands in GOUs only, the hard clip limit (set by the 

L. no! I T statement or defaulted by the F'l.JJTTE!? I :::; statement) is used as the soft clip area. 

Executing F\.JJTTEi? I::::;, l... 11'1 I T, l...CCf=iTE:: or 1 .. .Ii"·;CL. I F' reinstates various default values includ­

ing the soft clip boundaries. 

When CL.. I F' is used to set the soft clip boundaries such that the soft clip rectangle is partially in 

and partially out of the hard clip limits, UOU plotting is clipped at the hard clip limits. 

s" 
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Example 

',y---------------------------------------------------------~// 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

//'~--------------------------------------------------------~'~ 

PEt'1 *** This, is thE' contin'.dn9 E'::(,ampli? (Cot'lT12) 
10 ::;i?t up: ! 
20 
:;:0 
40 

rlATR 2,4,6,9,28,4:::,63,57, 1~J9, 9'3.5 
PLOTTEP I::; 13, "GPAPHIC:;" 
GF:APH I CS 

50 LIMIT O,184,O,140 
.70 CLIP 30,120,30,100 

':::'1::,1 ::;~"at"'t plot: I 

1~30 mFiM'E 
12~ZI LIt'iE T\'PE 4 
13() 
14(1 

15~3 

16~3 

170 
18(1 
22~3 

24~3 
25~~1 

26~3 

28~3 

:;:(10 

FOF: Loclp i nd E'::-:: = 1 TO 5 
PEAD ;:-::_p lot_po i nt , \:"'p 1 ot_po i nt 

PLOT X plot point,Y plot point 
HE::,::T Loop i r.di?>:: '- -

Enhanc€'mE·t'rt.s: I 

LIt·iE Tr'PE 6 
LINE riPE 1 

LabE'l ·a::'::i?s·: ! 
DATA-D, J, F, t'l,A, t'l, J, J, A,S, 0, t'l,D 
FOF: ::.:: 1 abE' 1 =O TO 144 STEP 12 

F.:EAD-LabE' I $ 
t·lE::<T ;:-:: 1 ,ab€' 1 
FOP Y T",b€·l=O TO 115 :::;TEP 10 
t'lE>::T 'r' labE'] 

36(1 L,abE,l t€,>::t: 
370 DEG 
4813 Cop i €'s. : I 

490 DUt'1P GF.:APHICS 
5(10 [t·m 

D",t"a fot"· E':x;arnpl E' plot 
SpE'cifi€i's, thE' Cfn ·as the plott€,t"· 
Et'.ab 1 i?S, t. h€· CPT 
DE·f i t"lE'::;, the H AF.:D CL r P ·ar·E·a 

I Def i nE'S, thE' :::mFT CL IP ,at"'€'·a 

BO::'::E'S the SOFT CLIP .::"t",€,,::., 
::;PE'C i f i €.::;, das,hE'd L I t'lE Tr'PE 
Bi?9ins, ]oop 1;,0 PLOT 5 points 

I Obtains dat,a coot'·dinat€·s, 
PLOT s· d::., t.a I: oot"d i na t E'S 
F:E-pe,::., t s· loop 

Sp€'C i f i es, dashE·d L I t'iE TYPE 
SPE"C i f i €i'::;' sed i d LIt-iE rt'PE 

II::., t.::., fot', ::.\ ax i s 1 abE" 1 ::;, 
Initi.::.,l iZE'S, loop 
F:EADs dat.·a 
F:€'pE·ats. loclp 
Initializes loop 
F:€'pe.::.,t,s loop 
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Point 
2 c----------

r---------------------, 
I 
I 

-----::.Point 
.---- 3 

-----~~~~cified CLIP Boundaries 
(soft clip) 

Specified LIMITS 
(hard clip) 

Plotting in GDUs 

~ Physical Plotter Limits 

r---------------------, 
I 
I 

_P int - 1 

1---- -----::oPoint 
P~i~ ----- 3 

__________ J 

~ Specified CLIP Boundaries 
(soft clip) 

~Specified LIMITS 
(hard clip) 

~ Physical Plotter Limits 

Plotting in UDUs 

« 
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These two figures show the clipping action to expect when drawing a line from point 1, to point 

2, to point 3 and then to point 4. The rectangles represent clipping boundaries or limits for the 

associated statements (L .. T !"! :::"T' and C:L.. J: F'). 

Notice that the line drawn in the first figure (plotted in GDU's) is clipped only by the hard clip 

limits, and the line drawn in the second figure (plotted in UDU's) is clipped at the soft U:::L .. IF') 

boundaries. 

Another feature of C:L .. I F' is that you can specify a soft clip area greater than the hard clip area. 

The System 458 calculates the plots outside the hard clip area, and the plotted lines re-enter 

the soft clip area at the appropriate points. 

In effect, the hard clip area then becomes a "window", while the soft clip area is the known 

plotting area. If you wished, you could set the hard clip limits to be the acceptable parameters 

of a test, while the soft clip limits could be the results of the test. Any line types which were 

plotted could then represent satisfactory test results. 

. 
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UNCLIP Statement 
The i)··() .. I F:' statement sets the soft clip boundaries equal to the hard clip limits. This allows 

you to draw lines anywhere in the plotting area defined by the L.. I i"i IT statement while in 

UDU s. It is primarily used whenever a L .. Cn::>:riE:: or i::::L.. I F:' statement has changed the soft clip 

area from the default hard clip area. 

Syntax: 

Clipping is set by executing F\CiTTE:T: I::::;, i . I i"i IT, L..i::r:::i:::iTT::, or C:L. I F:' statements. '::/::: ::iL E:: and 

'::)"i(),.i do not affect the clipping limits. 

NOTE 

Executing an i ... !!·<> .... I statement does not override the 

scaled area defined by a L .. Cn::::i::rTT:: statement. 
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Example 

, / 

"r-----------~~~~~~~~~~~~~~~~~~~~~~~~/ 

/ 
/ 

/ 
/ 

--

/ 
/ 

/ 
/ 

/ 

//~~~~~~~~~--~~~~~~~~~~~~--~~~-------/.,~ 

REM *** This is the continuing e:ample (CONT13) 

PLOTTEf': I:::; L:::, "Gf':APHIC::;" 
GPAF:'H I C::; 
LIMIT O,184,O,140 
CLIP 30,120,30,100 

90 ::;t,.3f't p 'j ot : 
100 FPAME 
12~3 L I t'1E T'r'PE 4 
130 
140 
1 ::~(i 

FOP Loop 
PERIl 

PLOT 

i n,j;,': :=1 TO 5 
1)1 pC!lt!1'1'I' lot_point 

ot i nt , \~p 01:. pO'i nt 
1 !:;~~1 t·iE::-rr Loop 'i 
1 '((1 Enh::tnc E:'j'(IE'nt 2- : 

1 ::::0 U HE T\'PE 6 
.~::1O Ur·jCLIP 

;2:::::0 L I tiE T'r'PE 

250 DATA D,J,F,M~A,M,J,J,A,S,O,N,D 
260 FOP 1 ,,,,be 'j =0 TO 144 :::nEF' 12 
280 PERIl 1$ 

:32~=i FOP 'y' ,Slt:n;:'l :::~~ TO 11~; ~:;TEP 10 
350 NEX-r label 

4::: [1 C()P 'j E'::;· : 

490 DUMP GRAPHICS 
::iOO E!"~D 

! Specifies the CRT as the plotter' 

! DE·f i (IE':::;· thE' HAPD CL IF' a.r·~?·3. 

DE"f'i r!E':::, 1;. ne :::;OFT CL. IP .3.r-'E'a, 

J BO:'·':E':::. ·'.hE· SOFT CL IF' ·",r·E·':" 

J ::::pecif'iE':=' ,j.",,",,he,j LIHE T'lPE 
! Begins loop to PLOT 5 points 

Obta. 'j n:::, da. tao coor·d '\ n·:i.l:.E'S· 

J PLOT ~~. d",t..", c oot"·,j i n·d t. ;:',"" 
F\:"f)E'.CJ,t :=, 'I Coot=' 

! ::;PE-C i f 'i E·:;~· d:i2.hE'd L. Ii··iE T,,!,'FE 
! ~:;E·t:::, ~:;OFT CL.IP ar'E'a to HHPD CLIP ,:::ti'-';::',::L 

! Specifies solid LINE TYPE 

J It", '.d. fot', ;,.,; ,"'>': j :=. 1.:1be 1 "', 
! In i t i.::t, 1 i Z~~':=' lo(')p 
! PEf1D;:. d;:.. tao 

se 
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LoeA TE Statement 
The i .!:Y::::i::rrT:: statement allows you to define an area which the ':::::::::i:::i!....!:::: statement dimensions or 

the '::)··iC:!,.i statement fills. The i .... Cn::::i:::rTT:: statement also defines and resets the default soft clip 

boundaries. 

Syntax: 

1.CH::::i:::iTC: [X min ,! X max '! Y min:, Y max] 

The first two parameters specify the left and right boundary limits and the last two parameters 

specify the lower and upper boundary limits. 

The units are always in Graphic Display Units (GOU) with the origin (GOU point 0,0) normally 

at the lower-left corner of the plotting area (or as defined by the 1.. I i·'i I·T statement). 

The length of a GOU is equal to 1/100 (one percent) of the length of the shorter side of the 

plotting area. Therefore, the length of the shorter side is always 100 GOU's. The length of the 

longer side of the plotting area is something greater than 100 depending on the plotting area 

aspect ratio. The aspect ratio can be found using the i::::i::rr- I Ci function as shown later. 

Executing the i .... CiC:: i::::TT:: statement without parameters allows you to specify the area by digitiz­

ing two opposite corners (the lower-left and upper-right corners). 

All lines drawn while in the UOUs mode and after executing the i . C/::: i::rrT:: statement do not 

extend beyond the soft clip boundaries. The pen can be positioned between the soft clip 

boundaries and the hard clip limits to draw labels, but plotted lines do not extend into this area. 

Plotting in GOUs, you can always draw lines anywhere within the hard clip area. 

The default physical length of the shorter side of all plotting devices is 100 GOUs but the 

default length of the longer side is device dependent. For the CRT, the default length of the 

longer side is the length/height aspect ratio times the height of 100 GOUs (559+ 454x100 = 

123.127753304). 

The '::::Ci:::i1.!:::: and :::><)i,.i statements assign user definable units of measure (UOU's) to the area 

specified by the L.C<)::i·TE:: statement. The '::::cr:!l .... E: and '::::i··iCii,j statements act on this area in two 

very different ways as can be seen in the next two sections of this manual. 
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Example 

~ / 
y----------------------------------------------------------~/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

--

//'~--------------------------------------------------------~'~ 

f:':Et'l ;,** Th i ,;- i :=- t f-,\,- coni:- i n'-J -i n(;I ,;:-:,,:.arfJp'l e (Cm-rr14) 
10 ':'Et '4': I 

40 
51::1 

eE:O 

DATA 2,4,6,9,28,~3,63,57,109,99.5 
PLOTTEP E; 1::::, "C;PF'1F'HIC:;" 
C;PAPH I c:::; 
LIMIT 0,184,0,140 
LOCATE 30,120,30,100 
CLIP 30,120,~3,100 

'::il1 ~:;t.::t.r··t p"1 ot :: 
100 FPAHE 
120 L H·IE TiPE 4 
130 
140 
1:;0 
160 
1('0 
1:::0 
;=':H3 

FOP L_oop i nd,.::': :=1 TO ~:; 

PEAD ot p'~'lnt,"' __ f"'1c,t 1=":'1I"1t 

;.;~:::~ LoopO\7-~:~~;:I,nt, 'r~J'1 ot_yoi nt 

Enh:inCE·rfIE·(i~~':=.: ! 
L. I r·1E T'r'PE 6 
UtlCL.IP 
LItlE TYPE 

~~40 Lab,' -I .a:'<E·::!-: 
250 DflTA-'D, J, F, t'1, A,t'l, J, J, A, S, 0, 1"1, D 
260 FOP >': I·abe·j "'t1 TO 144 ::=';TEP 12 
2:::0 f:':EI'iD LabE' 'I :t 
300 NEXT X label 
320 FOP '/ l.abE··1 =0 TO 115 :;:;TEP 10 
::::50 NEXT Y label 
36,::1 L-abe 1 t E·:,<t: I 
370 DEG--
4::::0 Cop i e:=·: 
490 DUt'lP C;F,:fiPH I Co; 
500 (t-m 

I It::;:!: .. ::;. for· e >::.a,,·,p·1 e p'\ '=' t 
ifies the CRT as the plotter 

! En::;.b 1 e:;:· thE' CJ;'T 
i Det'i ne:=. 1:- he HfiPD CL IPa;·-·e.=l 
! D~:'f 'j nE'::::· t I'-'IE' ·!j.t-'E'·3, to bE' ::;·C·::L 'j e'd 
i Def i nE·::!· thE' ::;OFT CL IP at-·e·a 

I :=":pec i f i ".". da;;:hE'·d L I HE T'r'PE 
! Begins loop to PLOT 5 points 
! Obt.;:I. in:::. d·:":!. t a. C oot-·d 'j n·::t. t,. E:=:· 

I PL.OT:;. d;i'l:--a ccm"·,j·ina.te·::;, 
r;:'=·PE·.::;.ts '1 ClOp 

I ::;~)'2C i fi €.~:_ d3.:;:.hE,::I L. INE riPE 
::;;E·'\.:;:- SOFT CL.IP .'it-·E··", 1:·0 H:'iPD CLIP .,:cr··e·a 
::,;pec i fiE"'" ,~.() '! i,j L H·IE rr'PE 

! ILSt. ta fot~· ~:.:; a>:: is La.be'l :::­
! Initializes loop 
I F;:Ei=IDs dat.3, 

1~~I='f)E'-3. t :::. loop 
Initializes loop 

! Hard copy of CRT display 
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Effect on 
Statement Hard Clip Limits 

F'L...C"T··TEi:;:' ]: ':::; Reads the hardware 
PI and P2. 

1... I l'i I T Sets boundaries to area 
specified or digitized 
by 1.... 11'''1 I T' statement. 

LCCATE No effect 

C::i. .. I F' No effect 

No effect 

Effect on 
Soft Clip Limits 

Sets to hardware 
PI and P2. 

Sets to hard clip limits 
or digitized boundaries 
of the 1.... 11'''1 I T' state men t. 

Sets to specified 
or digitized boundaries 
of the L..Cii::::HTE statement. 

Sets to boundaries 
specified or 
digitized by the 
C:L.. I F' statement. 

Resets to hard clip 
limits. 

Scaling the Plotting Area 

Effect on 
Scaling Points 

Sets to hardware 
PI and P2. 

Sets to hard clip limits 
defined by 1.... I I"i I'r 
statement. 

Sets to the 
points specified or 
digitized by the 
L..C)CATE: statement. 

No effect 

No effect 

Once you have specified the plotting area to be scaled, you may wish to dimension, define, or 

scale it in units which are suitable to your particular application. 

The following statements can be used to define the located area -

• ::::,; ... ·1···;; ; ... 

n 



Positioning and Scaling Plots 53 

SCALE Statement 
The '::/:::i:::i!....E:: statement defines minimum and maximum values of X and Y for the plotting area 

as specified by the L..Cn::>:rrE: statement. This allows you to specify your own units for plotting. 

Syntax: 

':::;C" ,::::i F' X min :' X max '! Y min '! Y max 

This statement automatically sets the current units to the User Defined Units (UDU's) mode. 

The first two parameters specify the values represented by the left and right boundary of the 

area specified by the L..C!i:::::::::TE statement. The last two parameters specify the values rep­

resented by the lower and upper boundary in a similar manner. 

For example, the first two parameters of the ':::;Ci:::iL..E:: statement could specify the left edge of the 

plotting area as -20 and the right edge as 30. This has the effect of dividing the horizontal 

plotting distance into 50 units (30 - ( -20) =50). The last two parameters could specify 

different values and therefore a different scale for the vertical direction. These units can be 

used to represent distance, volume, time or whatever units your specific problem requires. The 

scaling factors for the X and Y directions are completely independent of each other. Thus, plots 

are stretched or shrunk independently in the X and Y direction to fit the plotting area (anisot­

ropic scaling). Note that this is not the case with the '::)"H::): .. ~ statement. 

For example, if you wanted to plot the average annual rainfall at a weather station for a 10 year 

period, the ::::;::>+ .... E: statement might look like this: 

'·1 

where the left edge represents the year 1966 and the right edge represents 1976. Rainfall 

would be plotted in the Y direction in units of depth (e.g. inches). This allows the data to be 

plotted in years and inches (e.g. 1976,7) directly on the plotter. 
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Examples 

',y--------------------------
/ 

-------:/ 

I 
I 

/ 

I 
I 

/ 
/ 

/ 
/ 

/ 
/ 

//~---------------------------------<'~ 

f;':EJoi .:; .... * Th j:=. i:=. 1:- hE" C on1:- i nu i no;) E·><:.arr.p 1 E' (COt·H1S> 
1 ~::1 :::;E't_,_'"~P:: I 

50 
6[1 

70 
.::::0 

DRTA 2,4,6,9,28,48,63,57,109,99.5 
PLOTTEP I::; 13, "C;PAPHIC:;;" 
GI;;:I=JPHIC::; 
LIMIT 0,184,0,140 
LOCATE 30,120,30,100 
CLIP 30,120,30,100 
~:ALE 0,144,0,120 

'-ILl ::;~ .. ::;rt plot: 
1 [11) FI':fiHE 
120 L I t·iE T'y'PE 4 
130 FOI': Loop_"inde::=1 TO 5 
140 PEi1D :'< plot. pcdn1:-,'r' p'le't. point. 
150 PLOT >: ~:;lot. 100·int,· .... 101ot. 100int. 
160 t,lE:':T LC;o~:~_ i';:;dE'>' - -
17~) Enhanc,=·j,.,~mt.:=,: 1 

180 LINE TfPE 6 
;;;: 1 ti Ut·iCL I F' 
220 LINE TYPE 1 
240 Labe 1 ·''':'<E·:=·: 
250 DATn--n, .J, F, f'l, 11, ['1, .J, J, fl, S, 0, t'l, D 
260 FOP ><I,abE"'1 =~) TO 144 ::;TEP 12 
;2:30 ~':EAn L.abE'1 $ 

300 NEXT X label 
321:::1 FOP 'I.abe I =0 TO 115 ::;TEP 1(1 

350 NE~~ label 
360 '---::,be'l tE,>,:t: ! 
::':70 DEG 
4:::0 CoVi e:=· : 
490 nUr'1F' GPFlF'H I C::; 
~~00 Et'4D 

Dat·a for"' E":'<afflr:.] e plot. 
1 ::;PE"': i fiE':::. t. hE" CPT .30:=, t. hE' plot. t. E"t"· 

Enab IE':=' t hE' CPT 
1 DE"f i nE':=' t. hE' HARD CL IP ·ar·e,a 

De·f 'j nE':=· 1;. hE' at"'e."" t. 0 bE' :=.ca 1 E"d 
DE·f i n,~':=· t. hE' SOFT eLI P .ar·e',a 
SCALE:=. t.he' LOCATE at-'e',a t.o 144::-:;120 

1 Bo>::e':=' t hE' SOFT CL I P ·ar'E'·a 
::;pe'c i fiE":=' d·:l.:=.he,d L I t'lE T'lPE 
BE"o;)in:=. loc~ to PL~T S point:=. 

I Obt.a in:::. da t.a ': oor"d 'j na 1:. E':=· 
1 PLOT:=. d·a1; .. a cc,ot"'dinat.e·:::, 
I Pe'pE·,at.:::, I ClOp 

SPE'C 'j fiE'S d3oshe',j L HiE T .. 'PE 
I ::;E·1;.S SOFT CLIP at-'E'a to HAF::Ii CLIP ar·E··a 

:3 pee if"i es s() 1 i,j LIt·1E TYPE 

! ILa1;·a f m-' :": a>:: i:=. '1 ,abE' 1 s. 
! Initializes loop 
I PEAD:;;, d::;.t,::;' 

! f.;:E·pE'at:=. loop 
I Initialize:=. loop 
! 1~~e·pe.3Lts. 1 ClOp 
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, 
"r------------------------------------------------------------/ 

//~---------------------------------------------------------<'~ 

F:m ** n·,·i:::. ·i:::. the' ::;CALE e::·::.arflp 1 e' (::;CfiLE::-
2 In thi:::. e::·::.arr,ple, the' >:: .a::<is, is, SCALEd to t-·e·pt-'e·sent. the FHl *'*, 
::: ',..'e .. a,-·:::· ft-'om 1966 to 1976. ThE \' ·a>::is· i:::. SCALEd tc' ,-·e·pt-·e·:::.E'nt FH1 ** 
4 PEt'! ** fr"om [1 t. Co 213 i ne hE:::· of r···a i nf.a 1 1 • 
5 REM ******************************************************************* 
113 PLOTTEP IS 13, "GPAPHICS" I SpEcifies t.he CRT as the plotter 
~~'~1 i::;PfiPH I C:::; I Enab 1 e·:::· thE CfH 
::::'~1 FPAt'1E I Ilt-··a'.,.I:::· .:~ FF:At'lE ·ar·ound the' SOFT CL IP ·at-·e·a 
4'~1 LOCATE 4'~I,H:u~I,2'~1,70 I LOCATE .an ·;;,re·:.. \'.Iithin the :::;OFT CLIP .:..t-·E··:" 

• :;0 :::;CALE 196'::;,1976, 0, 2'~1 ::;CALEs the LOCATE .""r·E'·a te, Hh:20 
6>::1 A::<E::; 1/1~~,1,1';"66,0,E:,Hl Dt-·.a,.,.I:::. A>::E:::; for' the· plot 
61 PEt'1 ... * The· nE>::t ;;·Eel:· ion F'LOT:::. u:::· in':;! t-··ancbm da t·"" 
62 PEt'1 *.), 1 ine':;:' ::;:13,9(1,100 ':;!eT,Er.ate· and PLOT thE' t-'andom dat.:.. 
63 REM ******************************************************************~ 
70 t'1C!"/E 1966, i3 ! t'1O\IE to 1 o'.,!>?r' 1 e·ft e ot-'net' of plot 
80 FOF: R:..ndom d:..t:..::::1';"66 TO 1976 STEP 1/~~ 

90 PLOT pan,j,:,m_dat.:.., FtlIH2+7+2*:3IH (R:..ndorr:.....da1: .. :..) 
100 i··~E::·::T R:..nd om da t .. a 
110 EHD -
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SHOW Statement 
The '::::i··<::H.·.! statement displays an area within the L..:::r::::::rrT:: rectangle where one unit of X equals 

one unit of Y. 

Syntax: 

'::)'<::::.,.j X min;, X max;, Y min.! Y max 

The first two parameters specify the acceptable bounds for the X direction and the last two 

parameters specify the acceptable bounds for the Y direction. 

The '::)··jCi!.,.j statement defines an area that is stretched or shrunk proportionately in the X and Y 

directions so that the specified area fits into the plotting area defined by default or by the 

j .... Cn::::i::rr-::::: statement. The aspect ratio of the units is forced to be equal to one (I) by the :::)jCH.·.: 

statement. That is, one unit of measure in the X direction is equal to one unit of measure in the 

Y direction (isotropic scaling). 

The :::::j···jCH ... i statement would not normally be used when you want to plot in two different units of 

measure, as in the previous example for the '::::C:i:::iL..E:: statement where inches of rainfall and 

years were used as units of measure. But ':::: i···: Ci : ... : should be used when you want to plot 

something like a map where one mile along the X axis should equal one mile along the Y axis. 
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Example 

',,---------------------------------------------------------~// 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 

//.~---------------------------------------------------------/,'~ 

pai ·.·H· Thi",. 

1 ° :::e1:. up: I 

2~3 DAT~1 2,4,6,9, 
PLOTTEP IS 13," C;F::APH I C:::" 
C;PAPH I c:::; 
LIMIT 0,184,0,140 
LOCATE 30,120,30,100 
CLIP 30,1 30,100 
SCALE 0,144,O,120 

• :::5 ::;Hm·J i~1, ::::0,0,60 
90 :::;1:. ",,-·t __ 1=' 1 ot. : ! 
10.) n,:Ar'1E 
12::;:1 Ut·jE TYPE 4 
1:::::0 FOF:: Loof:~_.inde>:::::l TO 5 
140 f,:EAD i:~_p 1 ot __ po'i nt, \:",p 1 oc-__ po i nt. 

~~~~: ~;~:::~ ;.:~::;~:f~~~:>n;~~:::::nt, 'U) lot_po i nt 
170 Enh",nc ",·ii!,,·nt. ",.: I 

1::::0 
~:H.l 

;;::2~1 

~:40 

250 
26[1 
~~:=:(i 

::::0[1 
::::20 
:~:50 

Ut·jE T\'PE ':; 
Ut·lCLIF· 
LHlE Tr'PE 

L::ibE'l ·::..>::e':;:·: 
DATA-D, J, F, r'i, A, 1·1,.J,.J, A, :::i, 0, t·j, II 
FOR X labeleD TO 144 STEP 12 

f<:EFm-L",be 1 :t 
v·lE::·::Ti.",b,,·i 
FOR Y abel=0 TO 115 STEP 10 
HEin' 1.",be 1 

36(l L.",bE· te>::t: I 

37(1 DEC; 
4:::0 Copi€':=;.: 

(Cm·iT 16::' 

Ii", t·", fot"· E·::·::an·,p 1 e pi 01:-

i f 'j E':;:· t. h,,::' CF~r a,:::. t. h,=' Plot t E'tw. 

I En",blE':::' th,,· CRT 
I Def i I", E'",· 1:. fl,,· HARD CLIP aTE'·", 

Def i nE·",· 1:. he ·""··E·.", t.:. be "'·c·"'·1 ed 
I l),=·f in,,':;:. thE:' !:;OFT CL. IF' ar·,,·.5i. 

SCALE:;:. t.he· LOCATE ·5i.t··e·a to 144::-:;1213 
I f:'HO~l···:;: .. 5i.t"·e.5i. a.s· J. un it. of ;.;= i un it of ..... 

HO:":E''''' 1:. hE' ~:;OFT CL IP aX·E'·:, 
I 3pe c i f i E'$ d.",:;:· hE' o:j L I r·1E T\'PE 

Begins loop to PLOT 5 points 
j 01:01:..;;, in:::. d5i.t..5i. coonjina.t",·::. 
I PL.OT:;:. ;:}" t..5i. C OQI"·d i n5i.t ';'$ 

Pep",.", 1:.:;:. loop 

I 3pE·cifies. d"'.:::.hed LIt-lE T'y'PE 
! :=':;E·ts :::;OFT CLIP ·5i.t"·e·5i. to HAPD CLIP .5i.r··e··5i. 
! Specifies solid LINE TYPE 

! Ita 1;..5i. fot-· ;:.,; a::.::-i s· 1·",be 1 "'. 
I Initi.5i.l i2:E·:;:. 'Ioop 

PEADs d5i.1: .. 5i. 
F':epe.5i.t::; loop 

! In i t i.::.. 1 i ZE'::;, "' CU:IF=I 
loop 
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MSCALE Statement 
The :·,:'::<:::i:::H .... E::: statement sets millimetres as user units and defines the origin. This mode is very 

useful where correspondence with physically measurable objects is desirable, as in drafting and 

mapping applications. On the CRT and the thermal printer, metric units are only approximate 

(Le .. 033 cm per dot). 

Syntax: 

i"'i'::::C:i:::il....E: specifies the current user units as millimetres. Once the i·'i:::::C:i:::il....E: statement has been 

executed, the soft clip area is defined as follows: 

10------·-
IPlotting 
IUn i ve rse 

I 
I_

SESS 

!offset­
!Area 
I 

L ____ _ 

9·ES·-S ----l 

I 

-SE13 

-SESS 

with the CRT displaying only the area shown. The offset position allows you to position the 

"window" of the CRT anywhere within the range of from -9 E 13 to 9 E 13. 

• 
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Example 

',r---------------------------------------------------------~// 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

//~---------------------------------------------------------/.,~ 

10 :::;et up: 
2(1 DATA 2,4,6,9,2::::,4:::,6:3,57,1(1'3,'39.5 
:3(1 PLOTTEP I::; L::, "GPAPHIC:;" 
40 GF,:APHIC3 
50 LIMIT O,184,O,140 
60 

.75 

LOCATE :30,120,30,100 
CLIP 30,120,30,100 
t'lSCALE 10, 1'~1 

80 I SCALE O,144,O,120 
'3O ::;t.-"'t--t._p 1 ot. : 
1011 FPAr'lE 
120 LIt~E r .... PE 4 

I 

130 FOP Loop i ndE-::<=1 TO 5 
140 PEAD ::<_p 1 ot. __ pcti nt. , .... ~p 1 ot._po i nt-
15,) PLOT >< pl01:_ point.,· .... plot. point. 
160 t-4E::<T Lc;oP .... Jt:;de::< - -
170 Enh",nc E-!"!"IE-nt. S-: I 

1::::0 LI tolE r .... PE 6 
210 Ut-4CLIP 
220 LIHE TYPE 
240 L-",be 1 -",::<es-: ! 
250 DATA-D, J, F, N, A, N, J,.J, A, ::;, 0, t-l, D 
260 FOP >:: l-",be 1 =ll TO 144 ::;TEP 12 
~:;:80 PEf'fD-L",bE- ] $ 

300 t-4D::T ::< l-",bE-l 
320 FOP .... · T",bE-] =O TO 11:i STEP 111 
::::5l1 t-E<T -'7 l-",bE- 1 
360 LabE-] t.E-::<t.: I 

370 DEG 
4:::(1 COpiE-:;:-: ! 
49,71 Dur'lP GPAPHIC:; 
500 am 

I !Lat.-", for-- E->ampl E- p-j ot. 
I ::;pec i f i E-S t. he CPT -"':::- t. hE- plot. t. E-r­
I En",bl E-S- t.he CF.:T 

DE-f i nE-S- t. hE- HAF.:D CL IP -",r-E--a 
I DE-f i nE-S- t. he at--e-", t. 0 bE- :=.c-", 1 E-d 
I DE-f i nE-:;:- trw ::;;OFT CL IP -",t'E--a 
I Set.:=. SOFT CLIP in mm wit.h 10x10 off:=.et. 
I SCALE:=. t.hE- LOCATE oar-Eo_a t.o 144:»:12.:1 

BO::<E-'~- t.hE- ::;OFT CLIP oar-Eo-a 
::;p€"C if i E-:;:- das-hed L WE TYPE 
Bet;;lin:;:- loop too PLOT 5 points-

! Obt-ains- d",t.-", coor-,j-inat.E-s­
I PLOT:;:- d",t--", l:c1or-ljin",tE-s-
I F:E-PE--",t:=. -loop 

SpecifiE-s- da:=.hE-d LINE riPE 
:::E-'-:=. SOFT CLIP -",t--E-a te. HAF:D CLIP -ar-ed. 
::;PE-C i fiE-:=' :::~cd i d L HlE r .... PE 

IL",t.-a fot-- ;:.:: -",::<i:;:- -j-",bE-l s­
Initialize:=. loop 

I PEADs- ,jat.-", 
I F:E-pe-a t. s- loop 

Init.ialize:=. loop 
I F.:,~-p€"-",t.:;:- 1 oop 
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More About Plotting Units 
The System 45B gives you the choice of using either the graphic display units (GDUs) or the 

user defined units (UDUs). 

The GDUs are always dimensioned with the shorter side of the hard clip area (either horizontal 

or vertical) equal to 100. The longer side then becomes equal to 100 times the ratio of the 

longer side divided by the shorter side. 

GDUs allow plotter space access on a percent of full scale basis. Some people prefer to do their 

plotting in UDUs and then switch back to GDUs to position the pen for labeling their plots. 

User defined units are defined by the most recently executed :::::C>+ .... i::::, '::) .. iC)~·.i, or !··r:::C:i:::H .... E: 
statement. 

The following statements interpret their parameters according to the current units mode 

selected: 

ri 
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SETGU and SETUU Statements 
Several graphic statements (as indicated) interpret their parameters using the units currently 

selected. These two statements provide the means to change the units mode. 

Syntax: 

:::::E::·T"C;i . .i sets the current units to graphic display units. :::>:::Ti ... ii . ..i sets the current units to user 

defined units. UDUs are also set by the F'L..i::rr··T"i:::i:::: T ::::: and the L.. I!"'! I T' statements. The default 

UDUs are defined to be equivalent to GDUs until a :::::C:HL..:::::, :::)"H:::ii,i or !· .. i:::::C:i:::il ... .E:: statement is 

executed. 

GDUs are primarily intended to position the pen on the plotting device (Le., the plotting area as 

specified by the L.. I i'e: I"T statement). 

UDUs are defined by the most recently executed :::::C:HL..E:, '::)··:C!!,.l or !·"!:::::C>::iL..E: statement. 

Example 

'''-r--------------- -------

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

----,/ 

//~-----------------------~'~ 

rt 
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PEt'l *** Thi s i:=. the cont i nU'j t"lI;;I e::-::.::"I'npl E' (CotHl:::) 
10 ::;e~._up: I 

20 DATA 2,4,6,9,28,48,63,57,109,99.5 
:30 PLOTTEP I::; 13, "GPAPHICS" 

GPAPH I c:::; 
LIMIT 0,184,0,140 

60 LOCATE 30,120,30,100 
70 CLIP 30,120,30,100 
:::(1 :::;CALE 0, 144,0, 120 
90 St"r~ plot: ! 
100 FPAt'lE 
120 Ln~E T'r'PE 4 
L::;~1 FOP Loop i ndE'::-::=1 TO 5 
140 PEAD X ~lot point,Y plot point 
P50 PLOT ;,.::j;'j ot._~c, i nt., "!'~~ 1 ot_~o i nt 
160 NEXT Loop index 
170 Enh::..nc E·fflE·nt.:::.: I 

1::::;01 Ur'~E T'-r'PE 6 
210 Ut·1CUP 
220 LI NE T\'PE 
240 L,::..bE·l ·"::·::E·:=·: ! 
251) DATA~-D, J, F, t'1, A, t'1, J, J, A, ::;, [I, t·~, II 
260 FOP :.,: ·j."bE·1 =0 TO 144 :::;TEP 12 
2::::(1 PEAD L::..bE·1 $ 
300 NEXT X label 
32(1 FOP 'r' l."bE· I =0 TO 115 :::;TEP 10 
350 NEXT ~ label 
360 L."bE··j te::·::t: I 

370 DEG 
• 3:::0 ::;ETGU 

4:::0 Cop i E'::;· : 
490 DUMP GPAPHICS 
5;X1 Et·m 

It::..t.::.. fOt"· E·::·amplE· plc!t. 
I Specifies the CPT as the plotter 

En::..blE·:=· thE' CFn 
D'~'f i ne:':· 1. hE' HAFW CL I P ·"r'E··" 

I DE·f i nE':=' t. he ,::"t"·E··:t 1. 0 be :=·c·:t 1 E·.j 
Def i ne:=· 1. hE' :::;OFT CL I P at"·E··:t 
SCALE:=. the LOCATE ."t"·6··'-I. t.:. 144;:<12(1 

I:o>::e:=· thE' :::;OFT CL IP ·:tt"·,~··:l. 

I SPE'C i f i E'S d'-l.=.hed L WE riPE 
Begins loop to PLOT 5 points 
Obt·"in::;. d.::..~ .. " coot-·din'-l.t.E·:=, 
PLOT:=. ,j" t.a ': oor·d i n·"t E·:=· 
PE-PE·.::..t=. loop 

:=;PE'C i f i E·=· d::..:=.hE·d L It~E T,,!,'PE 
:::;E·t =. SOFT CUP ·::"t'E··::" t. (I HAPD CLIP .'-I.t"·E·.'-I. 

! SPE'C i f i E·:=. :=.01 i d L HlE T,,!,'PE 

I It'-l.t.a fot"· ::< .,,::<i:=. labE·ls 
Ini 1;. i.'-I.l i 26'S i Coop 

I PEAD:=. d'-l.1; .. " 
PEPE·,'-I. t·s 1 Coop 
Initializes loop 

I F:ep6"" t. sloop 

! Ch3.nq€' t. () de'9r·e€':2. modE· 
Ch"ngE' b'-l.c k t. Co Gr·."pfyj c D i :=-p l·'-I.V Un it s 

RATIO Function 
The i?i::rr I C) function returns a value equal to the ratio of the physical dimension of the hard clip 

limits; that is, the X dimension divided by the Y dimension, 

Syntax: 

The function can be used to find the maximum length of the longer side of the hard clip area, If 

the X axis is the longer axis, the ratio is > 1; if the X axis is the shorter axis, the ratio is < 1. 

The follOWing program always moves the pen to the opposite corner of point 0, 0 (in GDU's) 

regardless of the size or shape of the plotting area, 

-'t"S-
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, 
,~-----------------
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/ 

----~,/ 

//'~--------------------------------------------------------~"~ 

!~:~ E j"1 * ~~ T !"'1 i :::. 'j :::' t h I:;' ~~~ i=i T I 0 E' >::.::1. rn p '! ~:' ( ~:~ n T I () 
l(J ! Th'l::::. !:)r-·oqr·.~jJfi DFflt·J::;; .. ::1. l'i(jl;_~' to thE:' cq:)po:::· t~.::· corTp:::'!'-' f('Cff! CDU r)Cir'lt t:J~O 

,~tl i q i I,) 'i !--19 :)Oi . ..i thE:' rn·::!l.::< i rflUff; !,.J.::t 'I Uf:·~:· o·r t \'''1;;:;' p ot t t:,(, 1 i ill its 

.:[:,:1:', 

.:i.40 
::<;~~di .. ~ __ rn.:;. >::::::: J !~)~:i'*'!''-jF-i>:~ :: 1 ;t 1 ~~Ff1T I C) > 

f!i,~,::<:::~ 1 ~~jC·~·t'·il::i>< ::: 1 , 1. ,""PF"lT I C) > 

Specif'es the CRT as the plotter 

line to the pposite corner 
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Summary 
The following graphics programming statements were covered in this chapter -

In this chapter you learned what current units are, how to position your plots on your graphics 

device, and how to scale those plots on your graphics device so the data which is plotted can be 

easily interpolated. 

The next chapter covers some plotting enhancements, such as relative and absolute plotting, 

changing the direction of your plots, and laying out your plots by marking your X and Y axes or 

by plotting on a grid. 

• 
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Overview 
There are other statements which enable the plotting of data. You can use the i·"i(}/t:: statement 

to move the pen; you can draw a line with the :UF'i:::H.'.i statement. 

Your plotting can be done in either of two ways, absolute or relative. 

Absolute plotting uses a specific X-Y coordinate that is being plotted to. The F\ . .JJT statement 

does this, as does the :Ui?i:::n.'.i statement. 

Relative plotting bases its plot on an origin point. The origin can be the same place for 

successive i?i:::'L.JJT statements, or it can be the point which was plotted to last as in the I F\.JJT 

statement. In effect, the i?i::\ ... CiT statement references all of its lines to a local origin. The I F\ ... Crr­
statement's origin changes from plotted point to plotted point. 

Interpolation of plots can be made easier by the use of the i:{::T>::: and C;i? I:U statements. The 

i:::i'T::::::: statement allows you to draw an axis, with tick marks, along either or both the X-Y axes. 

The C;i? ru statement can be used to section the plotting area into a grid coordinate system. 

Enhancing the Plotting Area 
There are many ways to enhance your graphics plot. One of the most common enhancements 

is the use of axes to help your interpolation of the plot. 

c 
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AXES Statement 
The i:::iiT:::::; statement draws a pair of axes, with optional, equally spaced, tick marks. 

Syntax: 

i:::!::·::t:<::; [X tick spacing~, Y tick spacing[~, X intersection~, Y intersection[., X major 

count;, Y major count [;, major-tick size ]]]] 

The X and Y tick-spacing parameter values are interpreted in current units. The sign of each 

parameter is ignored. 

The i:::!:::T<::; statement generates an X axis at the Y intersection and a Y axis at the X intersection, 

assuming that these values are within the current user units clipping limits. The axes extend 

across the soft clipping area. The default value for X and Y intersection is 0,0. 

The X and Y major counts are unitless integer values which specify the number of minor tick 

intervals between major tick marks. The tick marks are positioned along each axis such that a 

major tick mark falls on the origin (whether visible or not). Tick marks mayor may not coincide 

with the edge of the clipping boundary. The sign of each major count parameter is ignored and 

the default value for each is one (i.e. all major ticks). 

The major-tick size specifies the length of the major tick marks (end to end) and like the minor 

tick marks, they are symmetric about the axes. The minor ticks are one half the length of the 

major ticks. The default size of the major tick marks is 2 GDU's. Both the major and minor tick 

marks are clipped at the soft clip limits. 

Axes and tick marks are drawn using the current line type and pen number. 
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Example 

//'~ ____________________________________________________ --J,~ 
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RHl *** This is the' contin'Jing e-::·~a~·llCde- (COt~T19) 
10 Se·t l~P: ! 
20 [iATA 2,4,6,9,28,48,63,57,109,99.5 
313 PLOTTEF,: IS 13, "GRAPHICS" 
411 GF,:APHICS 
50 LIMIT O,184,O,140 
6101 LOCATE 30. 120.313. 100 
70 CLIP :30, 120,:3€1, 100 
80 SCALE O,144,O,120 
':::11::.1 :::;t .. ar·t plot.: ! 
100 FRAME 

.110 A::-::E::; 12,10,0,101,3,5,6 
111 
112 
113 
12101 LIt·lE Tr'PE 4 
130 FOR Loop i nde·::<=l TO 5 
140 READ X ~10t. point.,Y plot. point. 
1513 PLOT :=<: ~ 1 CIt. ~o i nt. • Y ~ 1 CIt. ~coi nt. 
160 NEx:T Loop inde-::< . - -
1 71~1 Enhanc e'ffle-t"lt s : ! 
1813 LI t·lE TlP E 6 
210 Ut'lCLIP 
22101 LINE Tr'PE 1 
240 Labe- 1 .a;:.::e·s: ! 
25(1 DATA - D, .J, F , ~1 , A , ~1, .J, .J , A, S , 0, H, D 
260 FOF: ::-( 1.abe·l =101 TO 144 :::;TEP 12 
2:30 F,:EAD-Labe'l $ 
300 NE::'::T ).:: 1.abe- I 
32101 FOR \' Tabe- 1 =1.3 TO 115 STEP 10 
35101 t·lE::-::T Y 1 abe- 1 
361~1 Labe'l t.e-:x:t.: 
370 DEG 
380 SETGU 
4:::1~1 Copi e'::,: 
490 DUt'lP GRAPHICS 
500 END 

[tat.a f':Jr' e'~afflple' plot. 
Spe-I: i fi e-s t.he- CRT as t.he· plotte'r' 
Enab 1 e's t. he- CRT 
De·f i ne's t. he- HARD CLIP are-a 
[Ie-f i n e-s t. he' ,ar·e-·a t. I:J be- ::-c.a 1 e·d 
[le'fine's t,he' SOFT CLIP ·at··e·a 
SCALE::- t.he- LOCATE ·at'e-a t.o 144;:.::120 

TICKs e-ve-ry 12 X unit.s;e-ve-ry 
A::<ES i nt e-t"·::·e-c t i on ·a t. ::'(=0, "1'=0 
M.ajor· TICK::. e·I .... e-t··! ... 3 :>(; e-'· ... e·r·! ... 5 Y 
t'l.a.,im·· TICK le·ngth 6 GDU···::. 
Spe-cifie'::' dashE',j LIt·lE TlPE 

I Be-gi n::, loop t.o PLOT 5 pc'; tit·s 
Obt.ain::;. d.at·a coot··dinat.e-s 
PLOTs ,jat..a coor·din9.t,e·s 
Re-pe'.at.s loop 

S pe'c if i e'::;· Ija::.he-d LI t·lE T'r'PE 
Se-t.::;. SOFT CLIP ar·e-·a t.o HARD CLIP ·at··e·a 
Spe": if; e-::. SQ 1 i d LINE T'r'PE 

rt9.t..a fm" )-( a:ds labe·I::. 
Init.ialize-s loop 
REA[I::;. dat·a 
F,:e'Pe·at.s loop 
In; t. i·a 1 ; ze-s loop 
Re·pE'at.::. 1 ClOP 

Change' t.o:. de·qr·e-e·::, mode-
Ch9.rl';;,le· t':l.ck to Gt'.aphi c D i ::;.pl.:l.':) Un; t.::· 
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GRID Statement 
The :::;;1? ru statement can be used as an alternative to the i:::ii:T::::::; statement when a full grid is 

desired. 

Syntax: 

:::;Y::.i::1:) [X tick spacing, Y tick spacing[~, X in tersection" Y intersection [~I X major 

count '! Y major count [~! major-tick size] ] ] ] 

The parameters are the same as for the i:::i>:T:>::; statement. The :::;;1:;:: :1::U statement draws the major 

tick marks as lines extending across the soft clip area, located at the major count intervals. The 

minor tick mark intersections are drawn as cross ticks. The way to specify the minor tick size is 

to set the major tick mark size equal to twice whatever you want the minor tick mark size to be. 

Specifying a major tick mark size of 0 results in a dot at the minor tick mark intersection. 

Also, like the i:::ii:T::::::; statement, the grid lines and tick marks are drawn using the current line 

type and pen number. 

Example 

" / 

"-

---~I 
I 

++ ++ ++ ++ 

++ ++ +-:1'/ ++ 
++ ++ -f-.-'+ ++ 
++ ++ /+ + ++ 
++ + +/ ++ ++ ....,-

+/ ++ ++ ++ 
-+;+ ++ ++ ++ 
t+ ++ ++ ++ 

/+ + ++ ++ ++ 

//.~------------------------------------------------~"~ 

m 



-

REM *** This is the cc~tinuing 
1(:1 ::;E·t up: / 
2~:::1 DHTA 2,4,6,9,2:::,4:::,63,57, 109,9'3'.5 
3~:::1 PL.OTTER I::; 13, "C;RAPHICS" 
40 GRAPHIC:::; 
50 L.IMIT 0,184,O,140 
60 
70 
:::0 

L.OCATE 30,120,30,100 
CLIP 30,120,30,100 
SCAL.E 0,144,0,120 

90 ::;t.:;;rt pi ot: 
10(1 FF.:Af1E 
110 / Ai<E::; 1~:, 1\], ~'::1, 0,::::,5,6 
111 
11;~ 

113 
.115 C;RID 12,10,;:';2,50,3,5,::: 

116 
117 
11::: 
120 LINE TYPE 4 
130 FOR Loop 'j ndE·:,<=l TO 5 
140 READ X ~lot point,Y plot p~int 

~~i E:::~~I: ~:~~;~~~~.~~,~~:~,nt, \'_T:;l ot_po'j nt 

1:::0 LIt-JE T'(PE to; 
;~:1O Ui·jCLIP 
220 LH~E T\'PE 
::40 LatH::' 'I ·:!i.:;·::E':::·: ! 
250 DfiTFi-D,.J, F, !"1, f~, t'l, J,.J, A, ::::;, 0, i'i, D 
260 FOF.: >< 1.3.b",·! =li:1 TO 144 :::;T'EP 12 
2::: ° F.: EAD"--L3.r:o e'j $ 

300 t·iE<T i': 1.3.bE·l 
:32(1 FOF.: ''( T3.bE·l ==0 TO 115 :::;TEP 10 
350 t·IE<T 'r' 1.3.bE·! 
360 L.3.bel tE·::t: / 
:370 DEG 
:::::::0 3ETGU 
4:::0 Copi E'S,: 
490 
50~j 

DUt'lP GPtiPH I C:; 
am 
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/ D.3.~ .. 3. fOt-· e>ampl E' plot. 
/ 3pE·cifiE·::;, thE' CF.:T .3.:::. 1;.1-0",. pl0'!;.t.E·t-· 
/ En3.b 1 E'::;· the CPT 
/ DE·fi ne::; thE' HfiF.:D CLIP .3.t-·E·';;' 
! DE.f' i fiE'::;· t.1··'JE' .:ir'E~3. t(! be' ::::·c·~ 1 E-cj 

! DE·finE·::;, thE' ::;OFT CLIP .3.t"·e·3. 
/ 3CALEs. ·r.hE· LOCATE ·3.r··E';;' t.o 144::<120 

/ BO>':E'::;' th",· 30FT CLIP ·;;'/·-·E··;;' 
/ TIO<s. "' .. · ... E·t-·') L2 >': 'Jnits.;e'.)E·r·~) 1(:1 ';' W",'j-t·s. 
! A>::E~:; intE·r·~==.E·ct·ion at >':::::}j, "1':::(:1 

! j"i.a.j or' T I Ct< :::' (~'l.)E·r·::) ::,: ::.:;; E·l~.IE·r-~: .. 1 5 \1 
/ t'i.::..jot .. TICK 1 E'n9th 6 GDU··;::. 

GRID;TICKs every 12 X;every 10 Y units 
! I n1:.E'r'SE'ct ion .:it. >::::::7'2, ',!,,==5fi 

t·ts.j or' T I Ct<::;. E,I.}E'f"'::} :3 >::; E·I.)E·t-·~) c:; \' 
! Minor TICK lE~gt.h 4 GDU's 
/ ::::PE'C if i E·:S . .;:i;;.:::.hed U t·lE T''iPE 
/ Begins loop t.o PLOT 5 points 
! Obtain:::. dat.3. coor';j'in.3.te's 
/ PL.OTs 0::..1; .. ::.. coot"·din'l1;·",·s· 
! PE'pE-a.t:::. 1 ClOp 

/ SPE'C if i ,::.;::. oo::..shed LI NE TYPE 
:::;E·ts :::;OFT CLIP ·::..I· .. ·E··::.. to HAF.:IJ CLIP ·::"'-e·;;. 

/ Specifies sol id LINE TYPE 

! In i t i a. 1 i ZE';S· 1 Crop 
/ PEADs. o;;:t .. ::.. 

PepE·.;;.t::;. i coop 
/ Init.ial izes loop 
! ~:E'pE'a t~:. 'j DOp 

Ch:inl;!E' t (I dE't::jr'E'E:::. modE' 
Ch~=3.n9E· b.9.ck to Gt-·.aphi c It 'j :::.p ·I.!:L~:) Uni 1;.:=:. 
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MOVE Statement 
The r'!C//E: statement lifts the pen and then moves to the absolute X, Y coordinate in current 

units. This statement provides an easy way of moving the pen without drawing a line and 

without regard to whether the pen is currently up or down. The pen's physical movement is 

restricted only by the hard clip limits. 

Syntax: 

!'"i(//E X parameter, Y parameter 

The X and Y parameters are interpreted according to the current units. 

Example 

'~.r-------------------------------------------------~.// 

-

/ 
/ 

/ 
/ 

/ 

I 

/ 

/ 
/ 

I 

/ 

/ 
/ 

I 

//~ ________________________________________________ -J,~ 
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PEt'l *** Th is i",. thE' C ont i nu i r";;i E·::-:;.arflp 1 E' <co~n21;' 
1>::1 ~::;E·t_'_lP: I 

30 
40 

DATA 2~4,6,9,28,48,63,57,109,99a5 
PLOTTEF.: I ~::; 1::::, II C;PAPH I CS II 
C;PAPHIC::; 

50 LIMIT 0,184,0,140 
60 LOCATE ::::0,120,::::0,100 
70 CLIP ::::0,120,30,100 
80 SCALE 0,144,0,120 
90 S~art plot: I 

HK1 FPAME 
110 AXES 12,10,0,0,3,5,6 
111 
112 
11:::: 
120 
13~~1 FOP Loop ...... i ndE·::·::=1 TO 5 
140 PEAD i< plot point,'.,.. plot point 
15[1 PLOT i::j:,l ot ...... T:'o i nt, ;'r~T:' 1 otj;o i nt 
160 NEXT Loop l~jE'X 

170 EnhancE'r!"E't-;t"": I 

1::::0 L mE T\'PE 6 
e 19~) t'lIY'iE 0, 64 

2H:1 Ut·iCLIP 
22[1 LIt·iE TlPE 
24~~1 L.abE·1 a::<E·:;;·: 
250 DATA - D, J, F, t'l, A, t'l, .J, .J, A, ~::;, 0, t·j, D 
26~~1 FOP:< la.bE··! =0 TO 144 STEP 12 

e27~~1 

2B~~1 

3~)~~1 

::::20 
e::::::::o 

::::6~) 

::::7~::1 

3::::0 
e390 
e430 

4::::1::1 
4'30 
500 

t'10"iE :": ....... ·!.3.bE' 1 , ._.::::: 
F.:EAD L"abE'1 $ 

t·1E::<T :< l.abE' I 
FOF.: \' 'TabE! =0 TO 115 ~::;TEP 10 

t'10"iE -2~i, 'r~ 1.;ibE· 1 
t·JE::<T 'l i.abE·] 

L.abE' 1 t E·::.::t: I 

DEC; 
~::;ETGU 

t'10' ... 'E ~i, 90 
1'10\iE 15, 10 

COP'! .. ::-;::·: ! 
DUt'lP G!;':APH I C:::; 
am 

! Ita t-a fot-· E'::<-aft'lp 1 E' pI Qt. 
~:::;PE'C i f i E·:~· t hE' CRT ·a",· thE' pi e,t t€r 

I En::;,blE'"" '(.hE' CPT 
I DE·f i nE'·"'. thE' HAPII CL I P .at-·E··a 
! DE·f I nE'"'· the ·::;,r·e··a t Co be' ",-e·a i e·d 
I DE·f I nE'"'· thE' ::;;OFT CL I P .at-·e··a 

~:;CALEs. t·he· LOCATE ·arE'.:" t.,;) 144::<120 

I BO::<E·",. t hE' SOFT CL I P ·,H-·E··:" 
! rrCKs every 12 X units;~very 
I Ai<ES i nt.;::'t"",·';::·ct ion .at >::::::[1, \'=0 

t'l:ij Ot~· T ICt<::;. E'I')E'r'~) :::: ::-::;- €·;·}l2r·~:..1 5 "~I} 

I'ta,j Ot-· T ICf::: 1 ';::·nql:. h 6 C;DU " s· 
I ::;:;PE'C i f i ,,'",. da:;;.hE'd L HiE T'r'PE 
I Be';;l·in:;;. 'Ioop to PLOT 5 point:;;. 

Ob'( .. ain:;;. dat.a coot-·dinatE·:;;. 
I F'LOT:;;. dat·a c e,or·d·i t".at €":;;. 

I RE·pE·a'(.:;;. '! oop 

I ::;:;p.;::·c i f i E':;;. da:::.hE·d L HiE T\'PE 
I F'o~.it·ion~. PEt·i at i-::::::~~1, \,=64 
I SE'ts ::;OFT CLIP at-'';::·.a to HAFW CLIP al"-E'a 
I SpE'cifles :;;·01 id LIt·iE T\'PE 

I Ita 1; .. a fot' ::-:: a~< is 1.ab,;::·1:;;-
Ini t i.a1 I z.;::·s loop 

I Positions PEN .3.t 
I F.:EAD3 dat .. a 

1.ab", 1 , 'r'=-::: 

I F.:e-pe·.a t:;;. loop 
I Initia1ize3 loop 
I Positie~s PEN at 

Chan';;i';::' to dE"';;It-'E'E':;;' mod.;::' 

.... '::::'r' '1 abE' 1 

I Chat"l';;i';::' bac k to Gr"··aph ic It i :=.p l.a~:.! Un It:;;. 
I P03ition3 PEN at X=5, \'=90 
I Positions PEN at X=15, \'=10 
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DRAW Statement 
The JY?i:::i!.o.i statement drops the pen and then moves it to the absolute X, Y coordinate leaving a 

line behind it. This is done in current units using the current pen number and line type. This 

statement provides an easy way of drawing a line from the current pen's location to a new 

location without regard as to whether the pen is currently up or down. 

Syntax: 

IH?i:::!! ... ! X parameter:, Y parameter 

The X and Y parameters are interpreted according to the current units. 

The line that is drawn is clipped as described for the C>. ... I F' statement. When drawing in GDUs 

only the hard clip limits are used. That is, drawn lines extend no further than the hard clip limit 

in any direction. When drawing in UDUs the lines extend no further than the soft clip bound­

aries in any direction. 

Example 

"r-----------------------------------.-----

/ 
/ 

/ 
/ 

r.-._._._._.--L-._. __ ._.-

/ 
/ 

/ 

/ 
/ 

/ 

I I I 

/ 

--_ ...... ./ 

//~------------------------------------------------~.~ 

= 



DATA 2,4~6,9,28,48,63,57,109,99a5 
PLOTTEP I::;; 13," GPAPH I C:='::" 
Gf<:tiPH I c:::; 
LIMIT 0,184,0,140 

60 LOCATE 30,120,30,100 
70 CLIP 30,120, ::':121,100 
80 SCALE 0,144,O,120 
90 3t.:ir't.. __ p 1 01:. : ! 
10() FPAt'1E 
110 AXES 12,10,0,0,3,5,6 
111 
112 
113 
120 LINE TYPE 4 

150 
160 
170 
1:::0 
19~3 

.200 
:2 H) 
220 
240 
;;-~50 

~"26e 

::::70 
;::::'~i 

FOP LOop __ i nde>c= 1 TO :; 

~~~T 2;;'~:~~:'~:;~~~:!:'ri,~~,: ~'~~rfl) ~'~'~F~~:'~' t\~' i 
Enhanceil"t'3'nts: 1 

LIf·1E T\'PE 6 
t'10"/E t1, 64 
DPAL'~ 125,64 
Ut·iCLIP 
L. I fiE riPE :l 

L:tbE" 1 a::<E'::;·: 
DATA--D, J, F, t'1, Pi, t'1, J, J, A, :::, 0, ['i, D 
FOP /:_.l.abel =(1 TO 144 :::TEP 12 

NOVE :"':_,.l.abe 1 , ._.::::: 
READ L·abE'·i $ 

300 NEXT X label 
320 FOP \' 'T.:'ibE·1 =0 TO 115 ::;TEP 10 

:::::,0 t'1[:":T \' '1 abE' 1 
36'] L.abe t e:,<t: 1 

::;:::;::0 
3':1'::,1 
430 
480 
490 
~iO(1 

DEG 
::;ETGU 
['10VE 5,90 
t'iO'".'E 15, 10 

Copi E'S: ! 
DUf'1F' GRAPH I c:::; 
EHD 
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! D::it.::i. for" e>::amp"/ e plo1:. 
Specifies the CRT as the plotter 
Enab 1 e::;· t hE' CPT 

I Dd'·\ ne::;· thE HAPD CL I P ·af·E'·a 

! DE'f i nE':::· thE' ·:it'"'E'·::L t (I bE' 5·(·:1"! s·d 
I DE·f·j "'E'::;· the :;::OFT CL IP ·::;.t'·e::;. 
! ::;CALE::. thE' LOCATE ·3re·3 tc, 144:,d2€1 

Bo::<e::::. t h~:' ~:;OFT CL IF' a.r'E'·~. 

I TICKs every 12 X units; 10 Y 
! AXES i t1tersect ion at 
! j'''L:!i.j or' T IC~::::::. ,::.l,..I€·r·\.,1 :::: ::< '; ~':·;.)E't-·~) 5 'y' 

! 1'i:'1j()r' TICK 'I E'1'''!9th is C;DU"'s. 
I :::;pec i fiE::;· d3.:;:.i··!~,·,j L. I ['iE T\'PE 
! Begins loop to PLOT 5 points 
! Obt.3. i ns da t.3. (oot-·d i n:2i, t. E':::. 

I PLOT:;:. d3. c .. '" C oor'j i 1·";=l.t E'S 

::=':pec i f'j e'::;· d3.:::.hed L If-lE riPE 
Po::: 'j t ion::, PEt·j at ><=(i, '{=64 

I Dt .. ·a' .. .>:". 'j'j ne '\.Q :''';=125, '/=64 

units. 

! f;E·t:::. ~:;OFT CL IF' ar'E"::;, t (1 HAF:D CL. IF' .::tr·E··3, 
Specifies solid LIHE riPE 

! Il;j. t·::.. f (if'-' >:: .:1::< 'j:::. 1 a.be 1 s 
! Initializes loop 
! F'o~:. 'j t i on:::· FEt·~ .:1 t· '1 .. 3.bE'1 , 'y'::::._.::;: 

I f<:E AD :::. do" 1: .. 3. 
! Pe·p .. ::'a.ts loop 
! Initializes loop 
I Po:", i t 'j ons PEt·j .3. t ><=-2:i, 

OV.l.tH;!e t.:. de'::'W'E'E"', !'ilode' 
I Ch3Y'ge bac k t Co Gt'·.::;.ph·i c D i :::.r.:' 1.3.~, ... 

Po;;, it ion:::. PEH at ::<=5 \'=':>.0 
1 Positions PEN at , \'=10 
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RPLOT Statement 
The F:F:·L.DT statement provides capability for relative plotting with pen control. The origin is 

assumed to be the last absolute plotted point. The line is drawn using the current pen number 

and line type. 

Syntax: 

!?F'L..OT X parameter, Y parameter [. pen control] 

The 1:;::F'L..crr statement interprets the X and Y parameters according to current units relative to a 

local origin. The local origin is the last absolute plotted point resulting from one of the following 

statements. 

F'L .. ur 

U:IBE1 .. 

DF:~:li·i 

A::<E:::; 

I F·L.OT 

The local coordinate system can be rotated about its origin relative to the master coordinate 

system by means of the PI! I f? (plot direction) statement. That is, a figure can be drawn or 

repeated with the FPl...DT statement at another angle by specifying the angle with the PI! I F: 

statement. 

Pen control for the 1;':F'l...OT statement is the same as the pen control for FL..Cn and I F·L.OT. The 

optional pen control parameter specifies the up or down pen movement and defaults to plus 

one (the pen moves and then drops). The pen control parameter is interpreted as follows. 

Odd = Drop pen (pen down or start line generation) 

Even = Lift pen (pen up or stop line generation) 

Positive = Pen change after motion 

Negative = Pen change before motion 

The pen control parameter remains in effect until it is changed by a default condition, or by 

another pen control parameter, F'Er·j!...!F' or '· .. 'CI'· ... E. 

When plotting in GDUs, only the hard clip limits are used. Drawn lines extend no further than 

the hard clip limit in any direction. When plotting in UDUs, the line extends no further than the 

soft clip boundaries in any direction. 

• 



Example 

10 
20 
::::~3 

40 
5(1 
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, / 

,r---------------------------------------------------------~/ 

//.~---------------------------------------------------------"~ 

F.: E t'l ** Th i::;, is t. hE' RPLOT e:,{,amp 1 E' (F.:PLOT::' 
PLOTTEf<: I:3 13, "GRAPHIC::;" I ::;pecifies t.he CRT ,""::;, thE plott.Er 
Gf<:APHI CS ! En""b 1 E'S t. hE' CRT 
DEG 
:::;Hm·l ~3, W, -'1, 1 
FF.:At·lE 

Set.::;, t. hE' dE";;W'E'E'::;, modE' 
SE't::;, t. hE' :::;Hm·l ar'e,,,,, 

I Dt-'ai .. .'s,a FF.:At·lE ,at-'ound t. hE SOFT CL IP at-'E',,,,, 
60 Pie dHt't.S: I 

70 FOR C i t-'c 1 E,=2 TO ::: STEP :::: 
:::0 
90 
100 

• 11~1 

120 
130 
140 
150 
16~~1 

.17~1 

1:::~1 

19~1 

NO'·lE Ci t-'C 1 e, 0 
FOR At-'c =1 TO ::::6~1 

PDIF.: At-'c 
RPLOT 1,0 
t-iE::'::T At-'c 

Random l'j nE'S: ! 
FOR ::;E'ction=l 
t'10VE Ci t-'C 1 E'. 0 
PDIP R~'m*36~~1 
f<:PLOT 1, ~1,-1 
~'~E>(T ::.ect i on 

t,lE::n C i n: l E' 

TO F.:t,m*5+2 

::;E'l E'C t s onE' of t ht'E'e c i t-'C 1 E'::;, 
t'10'· ... E t. 0 po i n t t 0:0 dt-',ai, . .' t. hE' c i t-'C 1 E' 

! ::;pe,: i f~) po i nt on c i t-'c 1 E' t. 0 dt-',at.! ,,,,,t-'C 
Specify Plot DIRectic~ for "RPLOT" 

I Dt-'ai, . .'s ,at-'c 
f<:E'pE',a t. s thE' loop 

I ::;PE'C i f~: ... a t-'andom number' of ::;,ec t. ions 
t·10'.,.'E tot. hE c E'nt Er of t. hE' c i r'c 1 E' 
::;PE'C i f~) a t-'andorfi 'I i nE' d i r'ec t ion 
Dr',ai,.,i::;, ,a 1 i nE' :::,e': t. i on 
F:E'pE',at::, t.he loop 
RE'pE',at.s t.hE' loop for' t.hE' nE,::<t cit-'cle 
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IPLOT Statement 
The I F:'L..Crr statement provides capability for incremental plotting with pen control. The origin 

is assumed to be the last plotted point. That is, the origin is always the pen's position before this 

statement is executed. 

Syntax: 

:u::'u::::--r' X incremenL, Y increment [ ~, pen control] 

The I F\ ... Crr statement interprets the X and Y parameters according to the current units relative 

to a local origin. The local origin is that of the pen position before the I F\ .. Crr statement is 

executed (i.e. the current pen position). 

The local coordinate system can be rotated about its origin relative to the master coordinate 

system by means of the F'I) I!? (plot direction) statement. That is, a figure can be drawn or 

repeated at another angle by specifying the angle with the !:::':U I F' statement. 

The pen control for I F\ ... Crr is the same as the pen control for F\ ... :::rr and F:Y\ ... crr. The optional 

pen control parameter specifies up or down pen movement, and defaults to plus one (the pen 

moves and then drops). The pen control parameter is interpreted as follows. 

Odd = Drop pen (pen down or start line generation) 

Even = Lift pen (pen up or stop line generation) 

Positive = Pen change after motion 

Negative = Pen change before motion 

The pen control parameter remains in effect until it is changed by a default condition, or 

another pen control parameter, !:::'EJ·;i.iF:' or (!C)\T::. When plotting in GDUs only the hard clip 

limits are used. That is, drawn lines extend no further than the hard clip limit in any direction. 

When plotting in UDUs the line extends no further than the soft clip boundaries in any direc­

tion. 

• 
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Example 

',.,------------------_. -----

/ 

/ 

//.~----------------------------------/,~ 

F:Et'l ** Thi:=;. i:=;. thE" IPLOT E·::.;:.afl"lpl E' 0:: IPLOT) 
10 PLOTTEP I:::; 13, "GPAPHIC::;" ! SpE"cifiE":=;. thE" CPT ·as thE' plottE·t-· 
20 GPAPHICS I Enatd E":=;. t.hE· CPT 
::::0 
*:1 

• 5~:1 

6(1 

7~j 

t·lO'· ... E 62. ~i, 50 
FOP L,x.p= 1 TO 25 
IPLOT F:ND*6, F.:t·m*5,-1 
t·lE>::T Loop 
Et·m 

t·l0'· ... E:=;· to ,.hE" CE·nt,E't-· of thE" CF:T 
:::;1: .. al"'·t:=;. 1 oeop 
I PLOT ·a t ·a t-·.3.nd 01'1'1 C OQI"'·d·i na. t E' 

I F.:E·PE·,a.t.S thE' lc,op 

w 
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RPLOT vs IPLOT 
i:;:Y\ ... C)"T" (relative plotting) is different from I F'i....Crr (incremental plotting). In relative plotting, 

the lines are plotted with respect to a fixed point of origin. With incremental plotting, the lines 

are plotted with respect to the last plotted point. Running this example program should clarify 

the difference between the i?F'L..Crr and IF'L..(}T". 

--:. 

5(1 

60 
7~~1 

:::0 
.'30 

10C1 
110 
12~3 

130 
140 
15(3 
160 

• 17~:1 

1::::0 
190 

',r-----------------------------------------------------~// 

/ 

/ 
/ 

/ 

//~----------------------------------------------------~'~ 

PEI'l ** This. is thE' con1;·t"·ast bE·1;.',.IE·E·n PPLOT .:..nd IPLOT (1':...:,/::;_1) 
PEM ** The first line plotted is Pelatively PLOTted 
PEt'l ** The SE'C ond line plot tE"d is. I nCt~E·fltE·nta·11 y PLOTtE·d 
PLOTTEP I::; "GPAPH I C=':; " ! :::;PE'C if i E'S CF.:T ·:..s pI C,1;. t E"t"" 
GPAPHICS I En:..bl es· thE' CPT 
DEG ::;E·"\;.S. DEGF.:EE; MODE 
::::;CALE 0, 2C1 , 0 , 2~:1 ::;CALEs. thE' SOFT CLIP ·:..t"·E':" to 20 >:: 2C1 
DATA 0,1,2,3,4,5,6,7 
MO"/E 2,::: 
FOP Loop=l TO 4 
PEAD Plot d:::...t.:::...1,Plot d.:..t.:..2 
PPLOT PI,)~~ d:..t.:..l,Plc;t d:..t.:::...2 
r·4E.:<T L,~,op - . -
PE:3TOPE 50 
i,JA I T 1 (H3~~1 
t'10"/E 2,4 
Ut·lE TlPE 4 
FOP Loop=l TO 4 
PEAD Plot d:..tal, PI 01;. d:..t.:::...2 
I PLOT PI c;t _d:.. t.:::...·1 , PI c;t _d:" t.:..2 
r·4E::-::T Loop 
EHD 

! D.:..t.:::... fcw· plots. 
I Pos.itions thE' PE[-4 
I Initiates thE" loop 

PE·ads. thE' d:::...t.:.. 
I F.:PLOT s· 1;. hE' d;;. t..:::... 
I F.:epE·.ats. thE' loop 

Pe-E·n:..bl es· thE' DATA S·t·:..tE·ment 
~JAITs s·o:, ~}OU can S·E·e thE' fit"·s·"\;. 
Pc's it ions· thE' PEt·j 
:::;PE'C i f i es .. :.. das.hE·d L I t·lE T .... PE 
Initiates the loop 
P E'·:" ds· 1;.hE· dat.:.. 

I IPLOTs. thE' d:..t..:.. 
I PepE·.:..tS. t.he loop 

I i t"lE" 

ri 
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Rotating the Plot 
A plot of a figure that has been drawn by the FF'L..OT or I F'i . .-C)T statements can be turned or 

rotated. This feature can be used to give apparent motion to a figure, or to provide a different 

point of view to a plot. 

FII I F: is the statement that provides the angle of rotation for rotating the plot. F'II I F' is also 

helpful in positioning incrementally defined figures. 

PDIR Statement 
The F'II I F statement sets the angle of rotation for relative (f':F'L .. CT) and incremental (1: F'L..i:}T') 

plotting. 

Syntax: 

PII I F,' angle or PI! T F;:: run, rise 

The angle of axes rotation can be specified in either of two ways: 

• As the counter-clockwise angle, in the current angular units set by the Df:::C;, i?HD, and the 

(~F:HII statements, between the new X-axis and the horizontal axis . 

• The rotation parameter can also be specified as the run and rise units (in current units) of a 

vector drawn in the desired direction. The run parameter is the distance out along the X 

axis, while the rise parameter is the final height which the line must rise along the Yaxis. 

Angle 

Run Direction 

Rise 
Direction 

Angle equals 

36.8698976457 Degrees 

or 

Run = 4 Rise = 3 

On the CRT you can make a figure appear to move or rotate by erasing the old figure and 

redrawing it after executing a FII I F: statement with a new angle. To erase the old figure on the 

CRT, either execute a I::;CL.EAF: statement or redraw the old figure using a negative pen number. 
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Example 

, / 

"- ---------/ 

1 2 
1 1 , I , 

L. 
1 

10-
"-

2 

9 --

~----
3 

8 4 
/ 

? 
' , , I ' 5 

6 

/ 

/ " 

F::Et'l ** Thi:::_ i", the PDIF.: E'::'::,3.mplE' (PDIP) 
10 n-,-j:::- pt"c":;W'am "-hoI,.,!,,, hOI .. ,! thE- PDIF.: :::.t,3.tE'rflent C-3.n be tl",E'd to t'·Ot--3.tE' 
2(01 I ,3. ",E·t of fi::-::ed point"" in thL~- ,:,3.:::"=', thE h.3.nd". of ,3. clo:,,:I-::. 
:3'21 ! 

::::·3 
9.:1 
100 
110 
120 
130 
140 

.150 
160 
170 
1::::(1 
1'30 
21~K1 

21(1 
220 
2::=':0 
~~40 

256 
260 
270 
2::::0 
290 

PL.OTTEP 1=::; 1::::," GPAPH I C:;" 
GF.:FIPH I CS 
=:;Hm·j '-6, 6, -'6,6 
FF.:Ar1E 
DEG 

1 Dt"a.I,.J the f,3.c e of ,3. c 'I oc I-:: 
C::;EE 10 
L.Ope; 5 
FOP t'l i nt~t e= 1 TO 6(1 
t·10' .... E 121, (1 

PDIP 360*(1-Minute.60) 
IPL.OT 0,4.5,-2 
IPL.OT lei,. 1, -·1 
IF t'li tll,H- e t10D 5 THEr'l GOTO 220 
IPL.oT 0,.2 
I PL.OT 13,. (' , ,-.~~ 
L.ABEL U:3It-1G "K";t·linl.lte/'5 
t'lDn' t'1 i nut E' 

! ***** Enter the current time 
D:: IT GF.JiPH I CS 
I t-lF'UT "Ent Er t hE' how',", How'­
Hour=INT(Hour) MOD 12 
nWUT "Ent E't·, thE' m i nl.lt E':::, " , t'l i nut E' 
t'linut.e=H-nQ·linutE') t'10D 6.:1 

1 SpE'cifiE'''. t.he CPT -3.S thE' plott.Er 
1 En3.b 1 eo:. t hE- CIH 
! ~:;E't:::. :=-:; :::: 'y' 

FRANE:::- t hE ,30FT CLIP -3.t"'E'·3. 
Sets deqrees mode 

':;e-t ~" Char,3.,: \·E't'· :::; IZE to 10 GIIU ,,' s 
Spe'c i f~: .. ' cent E't-'ed number-':=;' 
FOP •• t-lE>n t,o ",PE'C i f\-' t1 i nut e ['-,3.t'k 
MOVEs to the center of the clocl-:: 

1 Plot I1IPection for Mi~Jte 
1 IPLOT to rim of the clock 

IPL.OT thE' t'l-j m~te mat'·k 
1 If not on 5 t'1inute fI'I.::u'·k, skip to t'lE>n 

IPLOT 5 t-linut.e mark I.-.Iit.h lon>;!et"' lE-n>;!th 
t-l 0 ' . ..1 E'''· t- 0 CEnt. Er of number 

1 L.ABEL. wit.h a number 
F.:E' PE--3. t. thE' loop f Qt·· t. he t'lE><T t'l i nut e' 

1 Adjtl",t, How" t.o 12 How" c-Iock 
EntEr the Minute 

1 Adjust the Minute to a 60 Minute Hour 

.. 



:300 
:310 
32;] 

Minut.e=Minut.e+60*Hour 
GPAPH I C::; 
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Comb i nE' t'1 i nut E',,· ·::..nd Hot"···S' 
! F:E·t. ut-·n:::· 1:. 0 thE' GF:APH I C::; modE' 

:3::::0 I ***** Dr',.::"I,), E:r··"'S·E· ·:;.nd r·ot ... ::..t E' U2· i no;) PD IF.: .",nd IPLOT ::;.t..::. tEi"rflE·nt.:=. 
340 Loo:'p: 
35[1 FHi-1 
360 C;OSUB ::;E'O: ond h,.nd 
370 SE:o:ond=(Seo:ond+1) MOD 60 
3:30 FHi 1 
:39[1 C;O::;UB ::;E'O: ond h:;.nd 
400 IF t·KlT :3eo:m-;;j THEt·l PEH -1 
4Hl C;OSUB t'"Ii nutE' h",nd 

GOSU:E: Hotw ,"",,,,nd 

I :::;PE'C if:,) "T··:;;':::·E" (PEH ,,-1) 

I [I·-·.:;;'S .• '· :::;"'cond h:;.nd 
! Increment seconds 
I :=':;PEi'C i fV t.o o:k·.::l.l .. ) (F'EH 1::­
I Dt-':;'I .. .I:=. :3econd h:;;.nd 

::;P€'I: 'i f:) E'r'a::::·e i f ::;~:·col'''!d :::: ~3 

I 11;""'.:;.\ • .1 01'-' ET"·,a5E" t'1 i ntH· e hiiind 
I 1w·.:;.\ . .1 CIt-· Era.::;.E" Hout"· h:;;.nd 42;::1 

4::::0 
440 
450 
46() 
470 
4::::0 
4'''';71 
50;] 
~5W 

52~3 

IF tKIT :::;econd THEt·j "1i nl_,t.e=[·1; nutE'+1 
FHl 1 

If Second = 0, increment Minut.e 
::;pec 'j f:) D t'\OL I .• .! <PEt'l 1::' 

G O::;UB f"1 i nut E' f-,,,,nd 
GO::;UB How", h::..nd 
[.j A IT :.:r? [1 

C;OTO Lc,op 
Et·m 
! ***** Routines for the Second, 

5::::0 SE'C ond_h::.nd: ! 
.540 PDIF.: '-':::::E'O: ond#:> 

55(1 l'10',/E 0, 121 
560 IPLOT O,4.4,-2 
570 IPLOT -.2,-.4,-1 
':,::::(1 IPLOT. 4, (I 
590 IPLOT -.2,.4 
6;::n::l PETUF.:tl 
610 
620 
6:30 t'1j nut.E· h",nd: I 

• 640 PDIP ":,'11 1"I,-,t.e*6 
650 ,·10'·/E 0, (1 

660 IPLOT -.25,3,-1 
670 IPLOT .25,1 
6:30 IPLOT -1 
690 I PL OT --. 2~:; , ---:::: 
7;]0 PETUF.Ji 
7H:1 
720 
1'::;:(1 How-' ha.nd: I 

.740 PDr"F": -·t·1jnut.,,··;;·6.·1;'~ 
750 t·10 .... 'E 0, 0 
760 IPLOT -.4,2,-1 
770 IPLOT .4,1 
7::::0 IPLOT. 4, --1 
7'31;::1 IPLOT --.4,--2 
:=-:;]0 F:ETUFll 

I [it-·.:;;.!. • .!:". t·n nutE" h",nd 
1It-·.OLI .• .I:=. Hout-· h:;.nd 
l·l:;.its t.o .:;;.dju:::.t c'/ock 
~:E·pE·a.t:=. "O(ft=' fot~· nE'::o::t ;:;e'cond 

! Yo'., rfiLEt. pt'··e~:.". STOP t.o ::;TOP 
j"'1'j nut.E· ·:;;.nd H(Jlw' h:;.nd·s 
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Summary 
The statements covered in this chapter include -

In this chapter you learned how to move the pen, draw a line to a specific coordinate, how to 

plot respective to an origin, how to plot an incremental figure, how to plot at an angular 

tangent, and how to mark axes and grids onto your plotting area. 

The next chapter covers labeling and lettering of your graphic's plot. 

• 
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Overview 
System 45B graphics allows you to label or letter your plots or graphics outputs. Labeling can 

be done with the LHBF:L. statement, while labeling using a format can be done with the 

L..HI:EL. U:::; H··i(~ statement. You can also "type" directly onto the plot with the l...i::TTEF' state­

ment. 

If you wish to change the size, aspect ratio or slant of the characters which are being labeled, 

you can use the C::'::; I ZE: statement. 

Positioning of the labeling string can be changed by the L.D:r. F: statement, so you can label at 

any angle. 

Justification (alignment) of text can be accomplished by using the L...Oi;::C; statement. In case you 

are not familiar with justification of text, the following example is provided for you. 

This text is 

left-justified. 

And this text is 

centered. 

While this text is 

right-justified. 

The default labeling conditions are characters with a size of .3 cm, and an aspect ratio of 9/15. 

The characters are slanted at 0 from the vertical and the text is labeled from left to right on a 

straight line (this is similar to the text in this book). All of the labels are left justified (a label 

origin value of one). 
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LABEL and LABEL USING Statements 
The U:{bEL.. and L..HBEL.. i .. .I'::; Fie; statements are very similar to the F'F: I HT and F'fd t·n ! . ..i'::; U··ii:~ 
statements, except that the output is directed to the current plotter as a label. The available 

labeling area is defined by the current hard clip area. 

Syntax: 

L..H :U::!.... Ii s t 

or 

L..f:i:E:E::L.. l...!~:::; I l"··jC; image specifier; list 

L.JrE:EL.. and l....i::rU:::L.. !../:<i:i"<:; follow the same rules as F'F'Ii··rr and F'Fn>·i"T· L/:; ::>·:C:; with one 

exception. The exception is that an ASCII Ex (CHR$(3) ) terminates the labeled output at that 

point in the list. 

For example, the program 

PHi ** Th"i:::. i:::. t.hE· 1 it. t. 1 E E>::·3.rllP 1 E· (U TTLE::-
10 PLOTTEP I:::; "GF.:APHICS" I ::;pE·cifiE·S. t.hE CPT .3.,". t.hE· plclttE"t"" 
2121 GF.:APHICS En3.b 1 E·;:· th.::· CF.:T 
30 t'iOVE IJ, !:i(l Po:::.i t. ion:::. t.hE PEt·l 
4C"1 LAE:EL "THI::; I:::; A":j.:CHF.:$(3):l.:"TE::;T" U'1BEL:::. t.E·}(t. 
50 Et·m 

results in just 

being labeled. 

The position and rotation of a label is controlled by the pen positions and the : .... C)F:C; (label 

origin) and L..In::;;:o (label direction) statements. The size and aspect ratio as well as the slant of 

the characters are controlled by the C:::<[ ::::'1:::: (character size) statement. 

Remember, labeling can be done anywhere within the hard clip limits. The soft clip limits do not 

affect the labels. 

Note 

The L.J(EEL.. ! .. .i':::; I :··r:; statement requires the use of image 

specifiers with variables and text. Failure to use either 

numeric image specifiers with numeric variables or string 

image specifiers with string variables results in errors 100 

and 101 being generated under program execution. 

r' 
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Example 

'"r---------------------------------------------------------------~/ 

I 11 K 

Ser t pi !'iy~ I f.'-0' 

• 9 K 

• B K 

• 7 K 

• 6 K 

• 5 K 

• 4 K 

• 3 K 

• 2 K 

• I K 

• 0 K 

/ 
/ 

/ 
/ 

I---._._._._._._L--._._-_.- Quat 

/ 

I-
/ 

/ 
/ 

/ 
/ I I I 

D M A J A o 

Faux-P •• P"oduct I Dna 

/ 

/ 
/~------------------------------------------------------------/,~ 

sW 



10 :::;E·t I"~p: 

20 DATA 2,4,6,9,2:3,4:3,6::::,57,109,99.5 
:3.3 PLOTTEF:. I:::; 1:3," GF.:APH I CS" 
40 GPAPHIC::; 
50 LIMIT 0,1:34,0,140 
60 LOCATE :30,12.3,30,100 
70 CLIP 30,120,:30,100 
:30 SCALE 0,144,O,120 
~u Start plot: I 

1(10 FPAME 
110 AXES 12,10,O,O,:3,5,6 
111 
112 
113 
12.3 LIt·lE T'r'PE 4 
1::::O FOP_ Lo:::~::..... .. indE·>::=l TO,,5 . 
140 PEHD ,"::_p 1 ot_po 1 nt, r_p 1 ot_po 1 n~. 
1 $3 PLOT :z: p 1 ot po i nt ,Y plot po i nt 
16(1 ~lD<T Loop_ ir.dE·::< . - -
170 EnhancE·rliE·nt::;.: I 

1::::(1 LItlE T'r'PE 6 
190 1'10\IE 0, 64 
2(1)3 DPAL,j 125,64 
2 H:1 UtlCLI P 
220 LINE TYPE 1 

.230 LABEL" C!uo~ .. a" 
24(1 La be 1 .a::·::E·::;.: I 

250 
260 
27fi 
2:3(1 

e29(1 
:30€1 
:320 
:330 

.:::*3 
350 

DATA-D, J, F, 1'1, A, 1'1,.J, J, A, ::;, 0, ['j, D 
FOP ;":.... l.abE· '1 =.3 TO 144 ::::rEP 12 

1'10\,'E ;:<_ 1·abE·1 , -::: 
PEAD LabE' 1 $ 
LABEL LabE' I $ 

t·lD::T >< 1abE·1 
FOP 'r' ].abE·1 =1.3 TO 115 :::;TEP 10 

LABEL "$"; .... ~ ].abE·1 /'10; "f:::" 
NE>::T '.... 1·abe] 

36(1 L3.be] t E·::<t: ! 
:370 DEG 
:3::::0 :::;ETGU 
39(1 ['10"/E 5, 90 

.420 LABEL "::;:;ct"'ipt F.:o~/a]tiE·::;." 

430 ['10"/E 15, 1(1 
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Da.t .. a for' e>::.ampl E' pJ ot 
::;PE'C i f i E·S· t he CRT ·a::;, the plot t E-t"' 
Enab] e:2· ~.hE· CPT 

I Def i nE·S. thE' HAFW CL IP at"·E··a 
I DE·f i nE'S thE' ·at"·E··3. te, bE' ::;·c·a 1 ed 
I Def i tiE·S· t hE' SOFT CL I P at"·E·a 

::;CALE:::. thE' LOCATE ·ar·.;:a to 144:d20 

I Be<>::E·::;. the SOFT CLIP ·"J"'E·a 
! TICKs. E"·)E·r·~) 12 >:: ur!i t==.;E.j·}E·t-·~:} 
I A::<E:3 intE't's·E·etion·at ~<=O, '{='3 
! t't:,=.I.,j or- T Iet.;::::. €'I..JE·t~·~:} :::: :x;; €ol.}€t-·~:) 5 Y 

Naj CIt"· TICK 1 et"";lt. h 6 GDU .' s· 
:3PE'C i fi E'::;. da:::.hed LIt'IE TYPE 
Begins loop te< PLOT 5 points 

I Obt .. a i ns dat .. a C oot"'d i n.at E'::;. 
PLOT:::. dat .. a ec'ot"·din3.~·€'s· 

I RE·pea t sloop 

I :::;PE'C i fi e::;. da:::.hE·d LIt·jE TYPE 
I Po:~.·i 1;. ion::;. PEt·j ·at. ;:'::=0, '/=64 

Dr".al, .. :::. '1 i nE' to ::<=125, ' .... =64 
Se·ts SOFT CLIP at"·E·.a· te< HARD CLIP ·al"·E··a 
Spec i f i es· s·o 1 i d LI t'IE T'r'PE 
LABELs· t E·;.::t 

! I).a t .. 3. fOt"· :": a.::d::;. l.abe 1 s 
I Initializes loop 
I Pos it .. i ,::ons· PEH .:it. ;':;:::;'!: ..... l.abe 1 , Y=-·:3 
I F.:EADs. d:it.a 
I LABELs. t. E'xt 

PE·pE·.at:::. loop 
I In i ~. i.a1 i Ze's 10':'F' 
I Po:::. it i eJt"is· PEt'l .:it. ::<::::-25, Y=''f' 1·abe·] 
I LABEL::;. tE·::.;t. 
I Re·pE·.at.s loop 

Chan,;!€' t <) dE'';!I"'E'e'::;' modE' 
I Char,,;;!e b:ick to Gr'at:,hie !lisp1.a;,.' Unit.s. 
! Po::;.it ions. PEN .at ::<:=5, ''1''=9(1 
I LABEL:::. t. E·>::t. 
! Pe<sitions PEN at X=15, Y=10 

.47(1 LABEL USING "K"; "F.al.~::<""'Pa.::;. 
4::::.3 Cop i E'S : 

Pt"·OdI.K t ion::;." I LABEL:. 1;. E'>'" 

49.3 DUI'lP GPAPH I CS 
500 Et·m 
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LETTER Statement 
The L..E:TTEF: statement allows you to draw all keyboard alphanumerics and symbols by typing 

them in on the keyboard. The size, slant and direction of the characters are controlled the same 

as with the L...HB!:::L.. statement (by the C::::T::]:: and L...D I F: statements). 

Syntax: 

Executing the L...E:TTEF' statement directly from the keyboard or under program control au­

tomatically places the System 458 into the C;i:;'!:::n:::'!···i I C:::::; mode. 

The normal lower-left corner of the character is placed at the cursor position. You can preset 

the position of the cursor with the j::'C) J: j·--i"T"E:F: statement before executing the i .... CT·TT::!? state­

ment. 

On the CRT, the cursor for the L...E:T··T"t:::F: statement is a small flashing line. The actual cursor 

position is the center of the flashing line. This is where the pen draws the character. 

To move the CRT cursor, press the shifted or unshifted arrow keys G:J G:J ITJ ITJ as 

needed. The shifted keys move the cursor one dot row each time the key is pressed; the 

unshifted keys move the cursor one character cell (refer to the c::::::; I :::::E: statement) each time the 

key is pressed. Pressing [}@.ill moves the cursor to the lower-left corner of the CRT hard clip 

limits. Remember, pressing the key firmly repeats the key action. 

The L..!::::--r·T"t:::!? statement is much slower than typing, because the characters are drawn on the 

CRT. You should wait for the character to be drawn completely before pressing the next 

character key. 
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Erasing Characters 
i::;C:LEi=iF' erases everything which you have on the CRT in the graphics mode. Erasing a single 

letter consists of exiting the graphics mode, changing the pen to a negative number, re­

executing the !...E:T·TEi? statement, positioning the cursor under the character which you want to 

erase, typing the same character, exiting the graphics mode, changing the pen to a positive 

number, re-executing the L..I:::TTEF: statement, positioning the cursor and pressing the proper 

key for the character. 

To exit the LETTE!? mode, press either @ill m any special function key (such as CliJ) or 

8· 
The L.ETTEJ~: statement leaves both the pen position and the cursor position at the same pOint 

whenever you exit graphics. 

The Graphicswriter 
The U::T·TE!:;:' statement allows the System 458 to use its graphics labeling similar to a typewri­

ter. This use can be enhanced by using the following available keys. 

moves the cursor up one line each time it is pressed. 

moves the cursor down one line each time it is pressed. 

moves the cursor left one character space each time it is 

pressed. 

moves the cursor right one character space each time it is 

pressed. 

Pressing the 8 with any of the "arrow" keys moves the cursor one resolution unit in that 

direction. (On the CRT, this is approximately .033 mm. On the 9872A, this is equal to 

.025mm.) 

These directional movements are valid even when the label line is at an angle due to a L..D I i? 

statement. 
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Pressing 8 and one of the typing keys generates an ASCII control character, The following 

control key combinations may be useful to you as typing aids. 

8@ 

80 
80 
80 

Carriage Return. The cursor moves to the beginning of the 

line or to the point last moved to with an arrow key. 

Linefeed. The cursor moves down one line. 

Vertical Tab. The cursor moves up one line. 

Backspace. The cursor moves backwards one character 

space. 

The L..E:TTE}': statement always uses LDf,::::; 1. The cursor is always positioned at the lower-left 

corner of the character cell. 

Example 

, 
"r----------------------------------------------

S 11 f( 

Scrtp; l'I!iy,pl ~. 

• 9 K 

• B K 

• 7 K 
/ 

/ 
/ 

/ 

• 6 K 

~-._._.-.-.-L-.-.-.-.-.- Quota 

• 5 K 

• 4 K 

• 3 K 

• 2 K 

• 1 K / 
• B K 

/ 
/ 

/ 
/ 

/ 

I I I 
D J r H A H J J A SON D 

raux-P •• Product' Dna 

LETTER .tart. here but can be moved with the curaor contro1.1 

/ 

\1 

//~----------------------------------------------------~'~ 

-
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F:E('1 *** This i::;. thE' con~.in'-~it-";;J E':z:arnplE' o::cm-H24) 
Hl ::iE·t_'AP: I 

DATA 2,4,6,9,28,48,63,57,109,99.5 
PLOTTEF: I::; 1:;:, "GRAPHICS" 
GRAPHICS 

50 LIMIT O,184,O,140 
60 LOCATE :;:'3,120, ::::0, W';:1 
70 CLIP 30,120,30,100 
:::'::1 ::;CALE 0; 144;(1, i2.;:1 
':;"3 St .. :.t"'t. plot: I 

1 (1(1 FRAME 
110 AXES 12,10,O,O,3,5,6 
111 
112 
113 
12.;:1 
1::::O 
140 
15·;:1 
16(1 
17.3 
1:::O 
19(1 
20f1 
21(1 
22.3 
230 
240 
25(1 
2@ 
27~~1 

2Ea:1 
2'30 
3(1.3 
:;:20 

LIt4E T\'PE 4 
FOR Loop index=1 TO 5 

READ ;:-:; p] ot. po i nt, \' plot po i nt 
PLOT :"; plot point, ':r' plot point 
t'lE>::r Loop i ndE'::< . - -

Enh:.ncE·rflet-;t::;.: ! 
LI t·lE rr'PE 6 
NOVE ,;:1,64 
DRm,~ 125,64 
Ut·lCLIP 
LI t·lE riPE 1 
LABEL " (!t~o~ .. :." 

L.:.bE·l ·:'::<e::;·: ! 
DATA-D, J, F, ('1, A, ('1, J, J, A, S, 0, t'l, D 
FOR ;"':'_J:.bE·] =0 TO 144 ::;;TEP 12 

NOVE >:~ hbe 1 , -8 
REAII L:.bE· 1 $ 
LABEL L:.bE·l $ 

t'lE;:<T >:; 1.:.bE· 1 

::::::::0 t'10VE -25, 'l 1 abe'l 
34;3 LABEL "$";\:"'1.:.bE·1/1(q"K" 
35.3 t·lE>::T 'r:", 1·:.bE·1 
360 L:.bE·1 t.E·:z:t: 
370 DEG 
3:::(1 SETGU 
390 t'10"iE 5, 9.3 

Il3.t..3. f,:,r' e;<·:.mpl e plot. 
I Spe': i f i E'S t. hE' CRT .:'::;. thE' plot t.E·t-· 

En:.bl e::;· tho,,' CRT 
Def i nes t· ho:' HARD CL r P at-·e,:. 
DE·f i nE'::;· thE' ·:.t-·E··:' t. 0 bo:' :::;·c·:. 1 E'd 
Define::;. t.he SOFT CLIP ·:'f·ea 
SCALEs t.he· LOCATE are·a to 144;<120 

BO::(E'S thE' SOFT CLIP ·:.r-·ea 
H3 Y '-mits T leKs. €"·}E·r·~) 12 ;:.:: IAni t.::.; E'1.)e-r·v 

A>:;E:3 intE·r·:::;·ect.ic,n .:.t. >:::::'3, ""'::::0 
t'1ajor' T 1(:1<:::· t2 1,}E't""V :3 >::; E·!·}er'::} 5 Y 
t't:.jor· TICK len9th 6 GDU···::;. 

! SPE'C i fie:::;. d:.::;.hE·d L HiE n'PE 
Be9ins lc,op to PLOT 5 poin1:.s 
Obt..:.in::;. d:.t.:. com··dinat.E·::;, 

I PLOT:::;. da.t..a cCII:,t"·dinate:::;. 
I RepE·at.:::;. loop 

SPE'C i fiE':::;, da:::;.hE·d LINE TYPE 
Pos it ion::;. PEt-l ·a t )<::::'3, \'=64 

I Dr·al.,.Is 1 inE' to >:;=125, \'=64 
SE·t::;. SOFT CLIP ,at-'E"a to HARD 
Spe'cifiE'S :::;.,:,] id LINE rr'PE 
LHBELs t.E·::·::t 

Dat.a f,:,t-· )< ·axi:::;. l.abel:=. 
Init.iallzes loop 
PCo:::;· it. ions PEt·j ·at 

I F:EAD:::;. dat..a 
LABEL:::;. t e>::t 
F:epe·a t::;. 1 Coc'p 
In i t i·a 1 i ZE'S 1 ClOp 

Po:::;, It i on:::;. PEN .at, 
LABELs t·e>;t 
Re'pe.at::;. 1 c,op 

>~=-25, 

Change' to dE'9rE'e'::;' filcujE' 
Chano;;ie back to Gt-'aphic Di::;.p1aV 
PCo:::;. it, i on:::;. PE~l at ;:-(=5, '-('=9121 
LABEL:=. t E':":t. 

I Positions PEN at X=15, Y=10 

Unit·s. 

420 LABEL "Script 
430 t'10'.,.'E 15, 10 
47.3 LABEL USmG IK";"F,aux-Fas Pt··Codl.Ktio:ot"ts" \ LABEL::;, ~·e:":t· 

.475 LETTER ! All O(,.lS ':.·'Ot.l t Co ,an nota t E' the' p 1 Cot 

4:::0 Cop i E'::;,: ! 
49C1 DUt'1P GF:APHICS Har'd copv of CF.:T di:=.p1aV 

-
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CSIZE Statement 
The C:::: I Z1:::: (character size) statement specifies the size and aspect ratio (character cell) and the 

slant of the alphanumerics or symbols to be drawn for labels. 

Syntax: 

c':::r::::E: heightL, aspect ratio [, slant]] 

The height parameter is in GDU s and must be given. The default value is approximately 3.3 

GDU s (15/4.54) which is set by the F'L...C)"r·TEF: I ':::: or the i .... neTT statement. 

The aspect ratio parameter specifies the character cell aspect ratio, defined as the width/ 

height. The default value is 9/15. The width of a character cell is defined as the height times 

the aspect ratio. 

The character cells are adjacent, both horizontally and vertically, as shown here 

Width II. 

12345 6 7 8 9 

Wldth __ ~1 

123456789 

15 

14 

13 

12 

11 

10 

.,M 
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This results in the spacing between adjacent characters being dependent upon each character's 

positioning in its cell and the C::"::: T Z:t:: statement which is currently in effect. 

Of course, a line is equal to the height of a character cell, while a space between characters is 

equal to the width of a character cell. 

Examples 

, 
'-'r----------------------- ----" 

S 11 K 

Scr,if0\ ~oyalties 
, S K 

/ 
/ 

, B K / 
/ , 7 K 

, 6 K t--.-.-.-.-.-.~.-.-.-.-.- Quota 

, 5 K f­

, 4 K 

, 3 K 

, 2 K 

, I K 

, 0 K 
/ 

/ 

/ 

/ 

/ 

/ 

I I 

D J F M A H J J A SON D 

Faux-Pas Productions 

//'~--------------------------~'~ 

« 
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PEt'1 *** Th is· i::. t. he- c ont. i nu i nq ",·:,·,:.::..rnp·1 ",. (COt·H25) 
H3 ,_ .. t ' I 

.:'E·r··I-H- 'TJ~H~I .. :-_.'., 4, ';" ' .... -_. , :-_"'::'" 4',::'" '-_-.' .. ?" "'._,~, .. , 1 '-_·1' .... -_. , ':_ .. ' ' .... -_. , "' ... , 20 _ ,_ __ _, _ " _ I It3.t..::.. fot-· ",·:,·arnpl e· p10t 
::::0 PL.OTTEP I::; 13,"CPAPHIC:::;1 I ::;pe-cifie·s t.he- CPT ·::..s t.h",· plot.t.er 
40 CPAPH I C::; Enab·1 ",.:". t. he CPT 
50 LH1IT 0,1:::4,0,140 ])",·fin",·s. t.h",· HAP]) CL.IP ·at-·", .. a 
60 L.OCATE::::O, 12.3, ::::0, 1 0~:1 I ])e-f in",·:". t. he- .::"I·-·",··a t. 0 be- s.c.::..! ",·d 
70 CUP ::::0,120,30,100 I D",·fin",·::. the- ':;OFT CL.IP3.t-·e-.a 
:::0 :::;CALE '3, 144,0, 1~~0 :;CALE::. ~.he· LOCATE ·:;.r·e-·:;. t.o 144>,:120 
Qn St.art plot.: I 
100 FPfit1E 
110 AXES 12,10,0,0,::::,5,6 
111 
11:2 
11:::: 
120 LIt·1E riPE 4 
1 ::::'~I FOP L.oop_·i nde->::= 1 TO 5 
14>:1 PEAD ;,.': p 1 (It. po i nt ,\' plot. po i nt 

i ~:~ ;.;~:::+ ~:~~~:~~~._;;~~::::nt., 'f~p! ot.j)Q i nt. 

170 EnhatK efile·nt. :". : I 
1::::0 Ut·1E riPE 6 
19(1 t'10' .... E 0, 64 
200 ])F:At,j 125,64 
210 Ut·jCUP 
220 LINE TYPE 1 
230 LABEL II G''-.Iot.a II 
~:40 Labe- I .a>::e·s.: I 
2~j~3 DATA-'Ii,.J, F, t'1, Fi, t'1, J, J, A, ~:::, 0, t,~, D 
260 FOF:;"< 1 ~::..b'2··! ='~I TO 144 ::;TEP 12 
:27[1 
2:::0 
~~'~(1 

300 
32(1 
3:::0 
340 
:::::5~~1 

36e 
J?e 

t'10',,1E ::.:: 1.::..be··I,-S 
F:EAD L."ii:b'2··1 $ . 

L.ABEL L::..b",··1 $ 
t·jE::-::T ;,.< ·!.::..bel 
FOP 'i ·Tabe- 1 =0 TO 115 ::;TEP 10 

t*10"/E--'~-;;:~5, '(_ 'j a.be 'j 
LABEL. "$"; '"(_l.::..be-·I ..... 10; "f::: II 

HE><T \' ·i::..b",··1 
Labe· t. e-::<t. : I 

DEG 
::;ETC;U 

390 t'10\iE 5,90 
• 4.:10 C::;I;~E 5,.7 

42~) LfmEL. u:::":t"·ipt. Po:, .. \3.ltie·::." 
430 t'm",.'E 15,10 

.45'3 CS IZE ::::, , ~;, 13 

! Bo >:: ",.::. t he SOFT Cl. IP at-·E··a 
! TICKs every 12 X units;every 10 \' unit::. 
I AXES int.erse-ct.ion at. X=O, Y=O 
I t'tajol'-· TIel::,; e-i.),~.t"·.~: .. ,:::: ~<; e·'.)et-·:: .. ' 
I t'taj or·· TICK 1 e-t"l';)t h 6 GDU ... s 

t::' ' .. ' 
._' i 

I :::;pe( i f i e:'S- d3.::.h",·d L HlE TYPE 
B"'·9i n::. loop 1:·0 PL.OT 5 poi nt::· 

I Obt.a i n::. d.::.. t·3. c om···d i n::.. t ",.:~. 

I PLOT::. d::..ta com-·din.at",·:". 
! F.:E'pE·a.t:2. loop 

I :::;pe-c i f i es· dashE·d L HiE riPE 
I Po:':. i t ion:". PEI-·J .3. t :'<=0, \' =6 4 

Dt"·a'.,.1:~· .j ine to ><=12~;, \'=64 
:::et::. ::;OFT CL.IP ·3.1""E··3. to HAPD CLIP ·3.re·a 

I Spe-cifies sol id LINE TYPE 
I LABEL.:~. t E·::·::1:. 

I It3. t.a f 01-· ::< .3. ::<i :~. 

I Init.ial ize-s loop 
! Positi(lns PEN at. 
I PEfiD:: data 
I L.ABEL::. t e::·::t 
I Pepe-.ats. ·i ClOp 

1.abe 'j , \'::::-8 

! Init.ial izes loop 
I Posit.ions PEN at 
I L. ABEL::. t e >,:t 

\'::'/ la.bE'l 

I PepE·.::..t::. loop 

I Ch::"t"";;Ie· t. I) de-9t"·e·e·s. rliode 
I Ch::..nqe· back t.o Cr·.aphic Di::.p·I.::..:,.; 

Po::· it ions PEt·l .::.. t. ;"::=5, \'=90 
I ::;",.1:.:::. Ch,u-·.3.c1:.e·t-· SIZE and a::.p",·ct 
I LABEL.s tE·::<t. 
I Posit.ions PEN at X=15, Y=10 
I ::;e-t.::. t.he- ::;IZE, .::..::.pe-ct. r··.::..1:. ·io, 

Uni t::. 

4?O LABEL US I t·1G II f< "; II F.3.u: :-P.::..::. 
4:::0 Cop i e·s.: I 

P,-·oduct.ion::." I U=tBEL.s. t'2·>::t. 

490 ])lmp CPAPHICS 
500 Et·m 

• 



-
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The character slant is an angular measurement, expressed in the current machine mode 

(DEC:;, F:RD or C;PRD) in effect at the time the C::;;:[ ZE: statement is executed, which causes the 

characters to be labeled at the specified angle. 

This program demonstrates the effects that the various modes have on the same angular 

setting. 

"r----------------------
/ 

-----../ 

8SDfG\-\3KL 
-\SGR8D 

/9SL7rC/7JAZ 
-/SR/9L7 

//~-------------------------~'~ 

1 (:1 REt1 ** Th i::- i::- the- An';!l e- e-::<-::..mp 1 e- .:: At-jGLE ::-
2(:1 PLOTTER 1:3 IGf;:APHIC:;" ! Spe-cifie-::- the- CRT as- the- plot-ter 
3(:1 GRAPHIC:; I En::..ble-::- the- CRT 

'/pos- it i on=15 
DATA RAD,DEG,GRAD 
f;:AD 
GO::;UB S-::..mp 1 e-

80 DEG 
90 G Cr.:;UB ::;-::"fi,P 1 e-
1~:U:1 GRAD 
1 Hl GO::;UB Samp 1 e-
120 Et-m 
130 ::;-::..fitp 1 e-: ! 

.140 CSIZE 10,.6,-15 
150 MOVE 40,Yposition 
160 READ t'1ode-$ 
170 LABEL "A::mFGH.Jf:::L II 
180 LABEL 1-15";Mode-$ 
190 Yposition=Yposition+25 
20~3 RETURt-j 

~:;E·t::;. \'po:=. it ion 
DATA fot-- t'1ode-$ 

I Se-ts RADi-::..ns mode­
Perfonfls LABEL i n';! 
Se-ts DEGre-e-s mode­

I Pe-t--for-m::- LABEL i t-,,;! 
I Se-ts GRADs mode 

Performs LABELing 

! Sets Angle- to -15 
I Positions the- PEN 
! Ke-e-p::- t t--ac k of c un--e-nt mode­
I Ch::..t---::..ctet--s to be- LABELe-d 
! An,;;!u l-::..t-- se-t tin,;;! -::..nd C W-Te-nt mode­
I Increme-nts Yposition 

« 
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Another interesting effect which can be obtained with the angle parameter is the re-drawing of 

characters while incrementing their angle by a degree at a time. This is shown in the following 

program. 

'"r-----------------------------~- ----... // 

COrmT DRRCUlR 

HEMRTOLOGY SPECIRLIST 
By AppOintment Only 

//~--------------------------~'~ 

PEt'l ** Th i:::, 'j:::, thE' C h3.t·,,3.': t Er ,3.t"!':;! i E' E'::';:,3.fl'lp'l E' (DF.:ACUL) 
1(1 PLOTTEF.: I:::; 13, "GPAPHIC::;" :::;PE'C i fiE'::: thE' CPT .3.;:, "hE' pi on·E't" 
:~(1 GPI=iPH I C;:; En3.b'l e:z, t· hE' CRT 
:::a) 
40 

.5~~ 

6'21 
70 
:;::(1 

.:;::2 

H)O 
.110 

120 
13') 
1*) 

DEG 
FOP An':;!l'::'=l TO 17 
C::;IZE 6,.6, An':;!l E' 
t'10'.,,'E 4(~, 5~:1 

LABEL "COUtH DF.:ACULA" 
t'lE>::T fki';1l E' 

c:;nZE 3, .6,0 
t10\iE 5(1, ::::5 
LABEL "HEt'1ATOLOG'( ::;WEClf"iLI3T" 
C::;IZE 2 
LABEL "B:} Appo i nt fflE'nt On 1 ::..t" 
DUt'1P GF.:APH I CS 
HlD 

! ~=;E·t;::. t. hE' de"i;;fr"E'&:::' modt-::· 
! LI=iBEL~, 17 ,.'j filE'S, ,3. t 1 dE'(,t"'E'E' inc f'E'fflet"lt:::, 

::;E't:::, Ch3.t",3.ctE't" :;:;IZE, 1",3.t io .3.nd ,3.n':;!" E' 
Positions thE' PEN 

I LABEL:::, t E'>::t 
I PE'P':;·,3. t s thE' loop 

:3E't.:::, Ch3.t".::tCtE'I°' SIZE, t",3.tio ,3.nd ,3.nq"E' 
I Positions thE' PEN 
I LABELs, t E'>::'. 

:3E'\, s Ch3.t"'a.c t ET' ::: I ZE 
LABEL", tE'::·::t 

I T[-,,:::t"'I •• 3." Pf'intE'f' QUi.put 
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LDIR Statement 
The ;" .. 1!.L! : (label direction) statement specifies the angle at which the L..!::::"T·"TT::F;:: and the L..i:::::::::E:L.. 

statements draw characters. The label direction is distinct from the character slant. 

Syntax: 

or 

~ .... I~ I l? run;1 rise 

The L.U I 1? statement allows you to rotate a label about its origin (refer to 1 .... CH?C;) by specifying 

the required angle. 

The angle rotation can be specified in either of two ways: 

• As the counter-clockwise angle, in the current angular units set by the :UE:C:;, F:i=:::U, and the 

C;1?i:::::U statements, between the new X axis and the horizontal axis . 

• The rotation parameter can also be specified as the run and rise units (in current units) of a 

vector drawn in the desired direction. The run parameter is the distance out along the X 

axis, while the rise parameter is the final height which the line must rise along the Y axis. 

Run Direction 

Angle equals 

Rise 
Direction 

36.8698976457 Degrees 

or 

Run = 4 Rise = 3 
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Example 

'~r----------------------------------------------------

Ul 
0 
-, 

lJ 
<+ 

;;0 
0 
'< 

OJ 

<+ 

(1) 

" 

• 11 K 

• '" K 

• 9 K 

• 8 K 

• 7 K 

• 6 K 

• 5 K 

• 4 K 

• 3 K 

• 2 K 

• , K 

• " K 

____ . ___ ~ ______ Quota 

/ 

/ 

1 

/' 

Faux-Pas Productions 

• 
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PEI-'" **.;t;. Th'i:::. 'i:::. th,,::;' cont.inu'in9 e::·;:·:7.i.!'!tP'!E:' (COr··IT~'2t:> 

10 :::;et ,";p: I 

2t1 IiATr1 2,4,6,':'4~~~:::,4:::,6:::::,5?, 1~j'31~':::4'3,,~'5 It::it.a. for' E·::·;:a.rf1t)'!E' p'iot 
J~J PLOTTE~: I~=; 1:::::, "GPAr.:'HIC~:;l! ::;f)ec'ifiE:'~::' thE;::' CPT '::L~::' th~~' t:dottE;-j""" 
4fl i::;!-?r'iPH I C~:; ! Er~::lb 11-:;:'::::' t tv:' Cl~~T 

50 LIMIT 0,184,0,140 
60 LOCt'1T[ 30, 12~), ::::0,100 
70 CLIP 30,1 30,100 
80 SCALE 0,144,0,120 
9(1 ~:;tar·t p 1 01:. : ! 
1 ~010 Ff?F"1FiE 
110 AXES 12,10,0,0,3,5,6 
111 
i 12 
11:::: 
120 
131;::1 
140 
1~5e 

16(:.1 
170 
1:='::0 
19~3 

2~3e 

LHj[ T'r'PE 4 

HE:'<T L..()OP ___ ·j ,-;d,:;.>,. 

En!'''~::Lnc E·ff!I;:·t"i"t. ~::. : I 

LH·iE T\'PE .:; 
t'10'"..[ (1, 64 
Df;:mJ 1. ;~::;, 64 

2iO UHCLIF 
;220 L HiE T'iPE 1 
2::::0 LABEL.;I Ouot.:~ II 
;24~:1 La.bE·"! ·::i>::es·: 
250 DATA D~J,F,M,A,M,J,J,A,S,O,N~D 
260 FOR X label=0 TO 144 STEP 12 
~":2'?~:i r"IO"/E--~>< ~1.:lb(~·l,. --

f;:EAD II 
29(J lJiBEL. L::ibe 'j $ 

300 NEXT label 
320 FOR ~( abel=0 TO 115 STEP 10 
:330 
340 

MOVE -25,Y label 

3?i2I DEC~ 
:::::::0 ~=;ETC;tJ 

.410 LDIF .... ·90 

.440 L.DI~~ i2i 
450 CSIZE 8,.5,13 

! D~?f'j n~:·:::· t h;.:.' \'..jHt?D C:L I F' .::.if"!::;"::1. 

! D!::·f 'j (l~::·:::· t hi:::' ·::I.!····e·:::t, to bE' :::;.;::.3, 'I E';] 

! I!fi;'f 'I nE'::::· t h~.::· 30FT eL.I F' .:l.r·e·~i 
I ::::;CALE:=. the' LOCATE .are·a to 144::·::1:2;:1 

Bo::<10:":;? t hI:::' ::;OF'T CL IF' ·s:tf""·,;;:'·:l 
TICKs every 12 X units;ever~) 10 Y UP)it~· 

! AXES intersection at Y=0 
f'1a.j or- T Iei<:=:. !~.:-!-)~:'r-~) :3 ::<; ~~:-l_)et-·: I ~5 \' 

or rICK length 6 GDU/s 
::;:;PE-( -i f -j (:.:::. cti.:::;'!'''lei~i L. Ii··-!E T\'F'E 

.j j"'l:::':, "j ClOp to PLOT ~5 f)() 'i nt::;: 
! Cibt.~.:t.·!r .. 1S d:lt,3. (oor·;j·in.:i .. t.::':::· 
! FLOT::~, d::it,::i. Coo(,c:!·in·::'ti:,e:::;· 

! :::;PE'C i f'1 E'~:;' d.a.:::.hE'd L I HE T\'PE 
Positions PEN at X=0, Y=64 

! Dr·'.:lI .. .I:::. 1 i r'lE:' t () ><:.-.: 1. ~25, \'::::64 

Initial izes loop 

! L.FiBEL.:::. t e: :t 

L .. HBEL.:::· t i:::·::<t 
Positions PE~~ ~t. ~<=15, Y=10 
L2bels left tG right 
:::;~:: + the :::; IZE, ,:~.St:!r:::·(: 

rt 
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LORG Statement 

The i ... C}:;' C; (label origin) statement sets the label position which determines where subsequent 

labels are placed relative to the current pen position. 

Syntax: 

iJY?C; origin position 

The origin position can have a value between one and nine. If !....CH?C:; is not executed, the default 

origin position is one. 

l !h:'!·: :~., ::: .. and ::::~ causes left justified labels. L..CH:;~~C; :::i·,::::; and .. ::: causes centered labels. 

,"!!:; .,:', ::::: and ') causes right justified labels. 

Example 

',r------------------------------------------------------~.// 

• 11 K 

IJJ • Ie K -
n / 
-, • 9 K / 

CJ • B K / 

c+ • 7 K 
/ 

_. ____ ._. __ L-._. _____ Quota 

;0 • 6 K / 
a 

• 5 K 
f-'< / 

OJ 
• 4 K / 

c+ • 3 K / 
ro • 2 K / 
(1 • 1 K 

/ I I I 
• e K 

D J F M A M J J A S 0 N D 

Faux-Pas Productions 

/~----------------------------------------------------~ / .~ 

• 
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l~:Et'i .;t~*~~ Th 'j :::. i ~:. thE:' C ont i nu 'j nl;;i ~':·::{.=Ll'flP 'j ~:' (COt'~T;;~'?) 

1>"3 ::::Et l.W: ! 

5~~ 
60 

DATA 2,4,6,9,28,48,63,57,109,99"5 
PLOTTEF: I:::; 1::::," GPI=tPH I C::;" 
GPAPH I C'::: 
LIMIT O,184,O,140 
LOCATE ::;::0, EO, 31:::1,100 
CLIP ~a,120,30,100 
SCALE O,144,0,120 

9~-:) ~:;t':3.t-·t_p 1 ot : 
i 00 FFF"1t'1E 
110 AXES 12~10,0,0,3,5,6 
111 
112 
113 

1::':::0 FOP L.oop 'j j"'idE'>:::::l TO 5 
140 F:EF\D ><_yl Dt._yci nt, '{_yi ot._point 
150 PLOT X plot point~Y plot point 
16~~1 IJD:T L:c.op_ .. (j::;dE':i --
1"70 Enh3.nc ernent :::. : 
1 ::::0 L I t·iE T\'PE 6 
1'30 t'10''I'E~ 0,64 
200 Dpm,~ 1 ;2:; , 64 
;210 Ui'lCUP 
220 LINE TY~:: 1 
;;::30 LABEL II OUot.a. II 

::::0,:::1 
.310 

320 
3:3~2j 

340 

DATA D,J,F,M,A,M,J,J,A,S,O,N,D 
FO~:: >< 1 a.t,,=·j::::O TO UI4 ,,::-rEF' Lc: 
t~10yE ::·:~~_1.:::tbl::·", -::: 
h:E~m L.::lbe 1 $ 
LABEL L~''l.bei $ 

t'~E>::T 'j a.tI12' 1 
L.OPe; 
FOR Y label=0 TO 115 STEP 10 

r'10 ')E --~2~) 'I 'yt 'j ,:ibe 1 
LF1BEL 11$11 ;'? "i.::1bel .. ···10; 111<" 

::::60 L~be 1:.e:x:~.: I 

370 DEC; 
:~::::;1;::1 ~::;ETC;;U 

3'3(1 f'10\.'E '3'3 
400 CSIZE ,., 
410 LDIF ~-9n 

4;~:~3 L!=!BEL II ~::;c r'-' i pt F.:o::.,\:i·\ t i ~:.~:, II 
43~:i t'ID!",IE 1:),10 
44[1 L.DIF.~ fi 
450 CSIZE 8,~5,13 

• 460 L01~~C:3 

5[10 Er'{D 

IL:lt . .;:i -for' e::<-::l.flIp·i E' p1 o~, 
! Specifies the CRT as the plotter 

DE'f 'i 1'''lE':::, t hE' Hj=jF.~D CL IF' ·:3.r""E··5i 

! DE,f i n~:'s, thE' a.r'E',?i, t I) b~:' :::-c -=r, 1 ~:·d 
! De-f'j n~:':::· t.hl;:· :~:;CJFT CL IF' ·~(·e·::t. 

I SCALE:::. the' LOCATE~t"·e.~ t.o 144:0<120 

I Eo>,:,,,':=' thE' :::;UFT CL. IF' ·""'··E··3. 

! TICKs every 12 X units; 
! AXES intersection at 
! r't;j..j ot .. · TIC 1<:::, e 1 •• .11:;' r' V :3 >::; t:- !,}E' r'::.-' 
! f'1.:ijor'" TIC~< 11:;:·n9th 6 GDU"':::, 
I ::;;pecifie:::. d::c:o;.hed LHiE T'r'PE 

n::;, loop ·t Cl FLCrr ~5 po -i nt :s· 
! Ob'1:.-3.1 (!~:, d.::lt·::i C()Or~'d'i n·:it~:·S 

! PL.OT:::. d.::lt.:::.L coor"·d·ina.ts·:::. 
! f~:l::·pE:·a. t i::· 1 ()OP 

! ~::;P~:'l: i f 'i E'S d~,:::,hed L I j",iE T\'F'E 
! Positions PEN at Y=64 
! Dr',3.1.'.l~::. I i i'"'IE' tQ ><:::::t \'::.-:64 
! :3E·t:::, ::;OF~T CLHIP ·::i.r'l::',:'i to HF:iF::D CLIP .:!;i,r"·~:·,:i 

t Specifies solid LINE TYPE 
U=IBEL.:s· t e: :1:. 

! D~l t.:::1. f Of' >:: .::,1.:: 'i ::::. '! .3.bE:· '! :::. 
Initial ize:=. loop 

! Positions PEN at 
! f.?E:fiD:::· d.~ t .. ~ 

! LJmEL5 1:. e'<i:. 
! k:~H~'PE',=d, sloop 
! Left justify & center labels 

Initial izes loop 
1 Positions PEN at X=-25, label 

! Positions PEN at X=5~ Y=90 

! LABEL.:::, t. E·::<t 
! Positions PEN at X=15, Y=10 
f L..:it:l1::' 1 :i:. '1 t:·ft. to r .. ··j l;iht 

::;:;('1:.:::- ti'''!~:' :::;IZE, ,::t:::;'f:IJ:::'ct j.H·.::i."t.'iCl, .:ii""le:! :::.l.::iI.nt 
! Positions the label 
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The following example demonstrates the various ways that you can position a label by using the 

L..CiF'C:; statement. All L..Cii?C; positions are calculated based upon an upper-case character. 

If you would like a hard copy printout and your System 458 has the built-in thermal printer 

option, change line 110 to Iii .. ?'iF' C;i?HF'i .. ·i I C:':::;. 

LORG LORG 2 

\... 

, --

(' 

Tp::; lrlll 
Ilestlrlg ~ 

LORG 3 I 
V----=========--:---=~ " 

LORG 4 

II , 
" / 

,- --

~ 
----{ 

I 

I 

- -- ------f-e S 
IES lrlSj 

LORG 5 I LORG 6 

) 11- -----.J 
" " 



/ 
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/ r================-i 

Tp"t nrc T 
~ C0v := 

LORG ? LORG 8 

Jj 1 ! lh 
" 

.-~ 

lestlng 

~=-_L_O=R=G===9==========~~. 

50 
.60 

"70 
:::~3 

'310 
10(1 
11(1 
120 
130 
14,:::1 

PEt'1 *.;; This pt·clI;;w··am demons.t.t'·atE·s. th," LOPG st.atE·filE·nt. (LOPGE>D 
PLOTTEP I~::; "GF.:APHIC:::;" ! ~:;pE·(ifiE·S. thE' CRT ·as thE' plot.ter'· 
GF.:APHI C::; Enab 1 E·S· the CRT 
~:;CPjLE -"H:l~ 1O~ -'10,10 ! SCALEs. the LOCATE ·ar·E··a t.c. 20:.<2~3 

FOP Lot'·9._-'· ... ·a lUE'= 1 TO '31 
P{<E::::; 
LOPG Lor··';;Lt..Ja ll~e 
1'10\IE i;1,~j 

U'IBEL "TE·S·t i n9" 

LABEL "LOF.:G "; Lor··,~, ..... a 1 \.iE· 
~,jAIT 1:;0(1 
GCLHIP 
[·iE;"':T Lm'·';:L'.)·a lue 
nlD 

: i,::'.~:,~.·a ~::,:~~;S'a~ i;'~'~P i ::,~'~r;~I~; i :;:.~ ll.AES 

I ::;;ets LORe; E·qJ...j.a 1 to '.}.Ol.lllE· of 1 ClOP 

I 1'10VEs. PEt·j to A:'-:;E::;; i ntErs·ec t i on 
I LABELs. tE·>,:t I,.dt.h LOpe; cUt··,'·'2·ntlV in effE'ct 

t'10\iEs. 'j nt-eo 101.,Jet"· 1 E·ft ql.~::tdt'·.ant 

LABELs. LOPG I.,)h i chi S Cl...!t'Y·E·tY\· 1 '/ 'j n ;~'ffE'ct 

Di s.pl.a~: ... GRflPHIC::; for 1.5 ".econds· 
C 1 E'::tt"·:::· Gt,·.::tph·i c s· mE' mot"::..! ·::tnd t hE' CRT 

I PE-pe.ats. thE' loop for' NE>::r LOt··9~_i."'.3.1 UE' 
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If the label is rotated by the label direction statement (see L..:U T i?), the relationship stays fixed 

relative to the label, not the plotting area. This is shown in the following example. 

Example 

10 

:::[1 

, 
,,------------------------

//~----------------------------------------------------~.~ 

PEt'1 '*-.;t:- Thi::;. i :::. -3.not hE'r- LD~~~C; e::<.:!':l.mp 1 E' <LO~:C3 > 
1 Thi~:. r)t-·o!;W··:iiil dE·ilIon:::.tr·.::it~:·:::. hOI,.} t.hE:' LOFG is po:::.itiont:::'cf 
! relative to the LDIR statement 

PLOTTEF.: IS 13!1"C;PAPHIC~:;!' ! ::;pecif'fE':=:. the C~~:T .::i::'~. thl;::' p'j()tter-' 
C;PF1F'H I c:::; I Et'"",b 1 E:;:· ·t. hE CPT 
:::;;CfiL.E -'1,1, '-1,1 
DEC; 
FG::f1I"'!E 

! ~:; t:,t :::. decW"'~:";:'::;;' i'r'JOdE:' 

I FPFlf'1L:. thE" :;::OFT CL IF' ."ll·-·,;··:;, 

'3[1 ! ~7'*'-!f:'*-!l7 r'iO\,IE to r)O i nt !I L!4BEL ·~~.n II >;: If t () 'i f'!d 'f C·:::tt E' the PEI-',! po::~. it i on 
• 1 O~~~ 

11>:'! 
120 

160 
170 

• i ~::O 
19>::1 

LOPG 5 

f'10\IE 0,0 
Lf1HEL U~:; I !"~C; 11K!!; !I ~;.;; II 

J ***** MOVE to point, 
1'10\IE e, I) 
L_D I~~ 30 
L..OPG 4 
C3 IZE 1l2i 
L.HBEL !.J:~~; I t'~G II t::: II; II TE::;T II 

LfiBEL. U:3 I t·~C~ iI~::: II ; II LF'iBEL II 

! ::;~)~.:·c i fiE':::, L.Upe; toe ~;'(jt EY' L.FlJ::EL::;. 
! :::;t;:,t:::. Char'·:5i.c t E:'t-' ::; I ;~~E ~ i'~',~t 'j 0 ·~ii"·ld ::::. ·l.::tnt 
J f'1Dl",tEs to CE'nt~:'r' Oi' plctt1r"i<;! .:lr"·e·3.. 

Lfl:l::EL t hE' II>:; iI 

,:ind LfiBEL 
! f"iOI,/[::;. to cerlt~:'r-' of j,;)'f ()tt inq .::i.!'-'l:::'.:::t 
i LffBEL .. ·:it 3[1 dj::"i;~4i""'I::"E' ,::1.(;;;["j t:' 

LABEL origi~ at bottom centerE"d 

LHBELs lJ TE~:;T 11 

LfiBEL:::. II L.fiBEL. 11 

. 
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Summary 
The following statements were explained in this chapter 

• L..:U Ii? 

In this chapter you learned how to label a plot, change the size, aspect ratio, and slant of each 

character, change the angle at which a line is labeled, and how to center and align (justify) 

labels. 

The following chapter covers the statements associated with digitizing and cursor control. 
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110 Digitizing and Cursor Control 

Pen vs Cursor Concept 
All plotting operations are done with a pen. Conversely, all digitizing operations are done with a 

cursor. On a lot of plotting/ digitizing devices (such as the 9872A Plotter), the pen and the 

cursor can be the same physical component on the device. However, the System 45B considers 

the pen and the cursor as two logically separate devices. Consequently your System 45B is able 

to keep track of one set of coordinates for the location of the pen, and another set of coordi­

nates for the cursor's location. Moving the pen does not affect the position that the cursor 

occupies. 

The F\::: I i··iTE::i? statement is used to position a cursor on your graphic display at a specific X, Y 

coordinate. The F'Ci I i···iTT::i? statement is also used to select which type of two available cursors 

(large cross-hair, or small blinking cross-hair) is currently being used. 

The C:i ... H?'::::CH? statement allows your System 45B to obtain the present X, Y coordinate of the 

cursor from the specified plotting device, as well as whether the pen is raised or lowered on the 

plotting surface. 

TheU I C:; I·r I :?E:: statement pauses the program execution until you have positioned the cursor 

over a specific point on the plot and pressed rn to enter the X,Y coordinate data. The pen 

up/ down information is also obtained by the :U :U::; I·T L:::'E:: statement. 

The i.'.n···u::::F::i:::: statement is similar to the C:i ... T<:/Y? statement, except that the X, Y coordinate data 

and the up/ down information refers to the pen which is currently in use. 

Remember, the pen position is the location at which plotting and labeling operations are done; 

the cursor position is the location at which digitizing operations are done. 

Only six statements allow the cursor to be used. The six statements are -

• L.. :U'i IT" (without parameters) 

• i .... Cii:::: i::rrT:: (without parameters) 

• C:i. I F) (without parameters) 

Of the four statements explained in this chapter, three of them (F'C) I 

T:"1 t::~; :~:"T" I :~:::E:) refer to the cursor position. Only the i.:.H··H::::F;~E: statement refers to the pen position. 

• 
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POINTER Statement 
The F'Ci I j··iTEF;: statement moves the cursor to a specified absolute position. This is similar to a 

1'10\,'[:: statement for the plotter's pen. 

Syntax: 

F\:) I i··;·Ti:::F X parameter, Y parameter[~! cursor type] 

The X and Y parameters are specified in current units. If the F'C) I i·rrT::i? is positioned outside the 

hard clip limit, the cursor is turned off. 

The cursor type parameter specifies one of two types of cursors available on the CRT. 

• An odd number produces a full screen crossed-line cursor. 

• An even number produces a small blinking cross cursor. 

Once a cursor type is selected, it is the type used by all other statements that use the cursor (e.g. 

Ii I ccn: Z::: and !.... Ir'n:"T· without parameters) until changed again. The default cursor type for 

the CRT is the full screen crossed-lines. For external plotting devices, the cursor type parameter 

is ignored. 

-
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Example 

',,~--------------------

, 
" 

K 

lD , ,. K r 
[] / 
-, , 9 K + / 

"ll ' 8 K / 

c+ , 7 K / 
:....--._._._._._._L-_._._._._ Quota 

;U 
, 6 K / 

0 , 5 K f-'< / 
PJ , • K 

/ 
c+ , 3 K 

/ 
CII ' 2 K / 
fI) , , K 

/ I I I , • K 

A A 

Faux-Pas Productions 

//~--------------------------------------------------------------~'~ 
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PEr'1 **,~. Thi S 'i:=. the C on 1:. i nu in,;;) E:'>::,,,,mp 1 e 
H:l ::::;et up: ! 
20 
:::0 
40 

DATA 2,4,6,9,2:::::,4::::,63,5(,,109,99.5 
PLOTTEr:: I::::; 13, "CPAPHICS" 
Gr::APH Ie::::; 
LIMIT 0,184,0,140 

6'~1 LOCATE ::::0, L20, 31i.1, 100 
70 CLIP 30,120,30,100 
80 SCALE 0,144,0,120 
'30 ::::; t .. """,t p'l ot : J 

100 FPAFiE 
110 AXES 12,10,O,0,3,5,6 
111 
112 
113 
120 
130 
140 
150 
160 

L I tiE T\'FE 4 

17(:1 Enh:::cnc er.-:ent :=': 
1:::::0 LHiE TYFE 6 
1 '30 1'10'.,.'E 0, 64 
200 DPAl,j 125,64 
210 Ut'1CL.IF 
220 LIt·iE T\'PE 1 
23(1 LABEL II Ducta. II 

~~50 DATFi'-D, J, F, 1'1, Fi, 1"1, J, .J, A, ::;,0, t"1, II 
260 FOP X label=O TO 144 STEF 12 
270 MOVE X label,-8 
280 PEAD I. 
290 LABEL L;;:"bel' 
300 NEXT label 
31(1 LOpe;; 
320 FOP 'r' 1 ,,,,b,,' '!::::O TO 115 ::::;TEF 10 
:::::::~J ['10 1

,/[--";;~5, \~ .. I.:::J.bE·l 
:::;:4[1 LABEL. 11$11;\' 1.::t.bE·l./10;IIK II 

350 t'~E>:;T 'y' 1.:ibe 
36~3 Lab!::' t~:·::<t: ! 
:3?0 DEG 
::::::0 ::;ETGU 
3'30 1'10\iE 5,9;:) 
400 [::::;IZE 5,. '? 
410 L.D IF.: --'30 
420 LABEL 11:3cI'-' i pt. t7:~o::)':l'! t i t;:':::- II 

4::':(:1 f'10'.,.'E l::i, 1 '~I 
440 LDIP 0 
450 CSIZE 8,.5,13 
460 LOpe;:3 
4"([1 L.i4BEL u~=; I I"~C; II V II; II F::lu::<-Pa:.::. 
4:::(1 Cop iE':=:.: l 

e4:::5 POnnEf': ;:'::;,:::0,;,: 
490 DUMF GPAFHICS 

! lL:i tao for- E':;·::.amp"1 E' plot 
! Specifies the CRT as the plotter 
! En:::d::d e::::, the CPT 
! Ih=+' i r"iE':::· t he HARD CL I P ·:s.r-e·2L 
! Def i nE'::;· thE" a.t"'e".:1 t () bE' :::.;:'3. 'I E:,;j 

Bo::<e:::· t hf::' ::;OFT CL IF' .:it'"'E".::1. 

! TICKs every 12 X units;every 10 Y unlt~ 
AXES intersection at X=0, Y=0 
j""I.:ijor- TICK:.::. E·l.)~:·r··~;"! ::::: >::; e! .. h=_~'f-·:) 5 \' 

! j'i::tjor' TIC~::: '! fo::'r"j';ith IS GDU·':::;. 
! :::;PE'C 'j f 'j I:;':;;. c:la.s,he'd L.1I··iE T\'F'E 
! Begins loop to PLOT 5 points 

Obta. i n:.~· d.;;:l.ta c oO~"'d i n·~=it E·~::· 
! FLOT:::- d:it·::t. J:OOt"·;j'j n·:it~:.'::::. 

! ::;;PE'C if i E-:::, d:d.~:.hE'd L.:r j···IE T\'PE 
I Po:::, i 1:- 'j on;:, pp.j .'j,t \'=::64 
! Dr'\::iI .. J:::':. 'I·j n(~' to ;:<::::: 1 ;;'~5, \'::::64 

! Specifies solid LINE TYPE 
L_fiDEL,· te::t 

Initializes loop 
! Positions PEN at 
! ~~EfiD::::- d::-;.ta 
J LABEL..:", t e>::t 
! P~::'I:)E·-::-;.t5 '! O()P 

! Left justify & center labels 
i Initializes loop 

Positions PEN at X=-25, Y=Y label 
! L.!1BEL..s t e>::t 
! Pep~:'-::i t ::-:- 1 GOp 

! Positions PEN at X=5, )=90 

! LabE:·l :::- dell.t.wi 
! L..fiBEL.::::. t ~:->::t 
! Positions PEN at X=15~ Y=10 

! Positions the label 

! Positions the CURSOR 
Hard copy of rRT display 
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CURSOR Statement 
The CUF':::;C)F: statement returns the cursor's coordinates and the pen status information to the 

specified variables, without pausing program execution. 

Syntax: 

C:! .. .!F:::;Ui? X variable, Y variable [, pen status string variable] 

The returned X and Y values are the coordinate values of the cursor in current units. 

The optional third variable must be a string variable or substring. If the pen status string 

variable is present, it is assigned the character 0 or 1 depending on the pen's up or down status. 

If the pen is up, 0 is assigned to the string variable and if the pen is down, 1 is assigned to the 

string variable. 

Remember, the pen and the cursor are NOT the same thing. On some plotters, they are 

physically the same (e.g. HP 9872A Plotter), but the logical location of the pen and the cursor 

are kept track of separately by the computer. 

Example 

, 
,r----------------------------

/ 

-----------------------y/ 

U1 
0 ., 

11 

"" 
Al 
0 
'< 
III 

"" 
(1) 

VI 

$ 11 K 

$ 10 K 

$ 9 K 

$ 8 K 

$ 7 K 

$ 6 K 

$ 5 K 

$ 4 K 

$ 3 K 

$ 2 K 

$ 1 K 

$ B K 

-
/ 

/ 
/ 

/ 
_._._._._._._L-._._._._._ Quot. 

-

I 
/ 

I 

I 
I 

/ 

I I I 

D J F M A M J J A SON D 

Faux-Pas Productions 

//~----------------------------------------------------/,~ 
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PEI"1 **.;:, Tfyi s i::;, thE' C ont i nu i nq E'>,:a,fflp h,' 
1~) :::;E't up: 1 

n"HTA ~~, 4, 6, '3,2:~~;, 4:::,63,5'(,10'3, '39,,5 
PLOTTEP I:::: 1:~::, Ie;PAPHIC:=':;" 
e;F.:APHICS 
LIMIT O,184,O,140 
LOCATE ::::0, l~~(j,::O, 100 
CLIP 30,1io,3~,1~0 

80 SCALE O,144,O,120 
90 3 t,:;"rt_J=' 'I ot : 1 

100 FPtit-1E 
110 AXES 12,10,0,0,3,5,6 
111 
112 
113 
120 
130 
140 
1:i~3 

1,,;[1 
1'(0 
n::o 

LHiE riPE 4 
FOP Loop 'i ndE': :=1 TO :i 

FEtiD >'~j; 1 ot._po i nt, '"i'_pi ot __ yo'i nt 
PL.OT :"':_p 'j ot._po'i nt, ""'_p 1 ot_FX"i nt 
t··:E::-n LOOF:~_, i ndE':'< 

Enh3.nc E'fnE'nt::;,: 1 

LIHE T\'PE 6 
19[1 t·10'· ... E 0, 64 
200 DPA~·1 J.;2:5,64 
2W Ur·1CUP 
220 LH1E TiPE 1 
2::::'0 LABEL" Gh~ot,,3." 

240 L3.bE' i ."i.>(e~,.: 1 

250 DATA--D, J, F, 1"1, A, t'i, J, J, Fl, ::;, 0, t'1, D 
;;-,60 FOP :'< 1 ,3.bE' 1 =0 TO 144 :::;TEP 1 ;~, 
2'(~::1 NO' .... E ><_ 'I ,:lbe 1 " ._.:::: 
;2::::[1 PE!=ID L·;:.,bE'l $: 
;;-,90 LABEL L"LbE 1 :t 

::::10 L.ope; 
FOP 'y' 1 ,3.bE·] =0 TO 11:i ::;TEP 10 

330 t·10'.,.'E "_','2:i, '"i' 1,:ib'='i 
::':40 L.ABEL ":*:;';"·7~J3.bE'1''''10;''K'' 
:350 t'lE><T \' 1 a,b~,· 'I 
360 L3.bE·l_te>,:t: i 

3'(0 DEG 
:;::::::0 :3ETe;U 
390 t·10'.,.'E 5,91;::1 

4[11) C::;IZE 5, .. '( 
4W L.DIP -9"-1 
42~::1 L.ABEL ":::;cr' i pt Po'),3.1 t'i E'::;." 
430 t'10\iE 1:;,10 
440 LDIF.: 0 
450 CSIZE 8,.5,13 
46(:1 LOpe;::: 
41'0 LF{BEL. tv::; I t'le; "f<";" F3.u: :-p.3.:;:, 
4::::0 COF:,-j",,,,,: 1 

490 DUi'1P e;F.:APHI C::; 
.495 CUPSOP ><, 'i 

496 PF.:HH :<, 'r' 
501,i am 

! It:=:i.t.:1 fot~, J::'>::'::Lril~:d E" p'! 01:-

Specifies the CRT as the plott~r 
! En::tb '! E':::, t hE' C~:T 

I De'f i ne::;· t. he HFil':D CL IF' ,3.t"'E',':' 
! DE:'f' 'j nE-S, 1:. hE:' a,t"'E',:i t() b~:' ::;,C..=:i 11:;'d 

! Defines the SOFT CLIP area 
I :3CALE:::, thE' LOCATE ,3.r'E',:; to:< 144:d20 

! BO::·;:J::·s. the :::;OFT CL. IF' ,:'j.r'~',::J. 

! TICKs every 12 X units;EJery 
1 AXES intE'rsection at \'::::(0 

j"'l3.j 'X" T IeI<", E"',.!'2"t"·:) :~:: ><; ,,,",,},='t"") 

1 t'hlj cot'" T 10:::1 E·n':Jt. h '::; Gnu"'" 
! :3pt=.:,( i f 'j e:::. d.~::;:.hl=·CJ L. II·'·IE T'r'PE 
! Begins loop to PLOT 5 points 
! Obt·::L·i n:::· da. 1:,.:.1, C ()or·;j i j"·!·3.t E:'::;:. 

1 PL.OTs d:j,t.:::L C ()ot"·d·i n·:::i.t ~.:=. 
! ~:~q::u:;·.:i t s lo()p 

! Positions PEN at X=0, Y=64 
! Dr'.3.I.t.l~:. 1 i ne t 0 ~:<;:::: 1 \':::::(;4 

t::' ',.' 
.~,I i 

::;:;E''t-::::· ::;OFT CL.IP ,:'i.t"·I:;'·::L to Hj=!FD CLIF' .::'if'l:::·a. 

l Specifies solid LINE T'VPE 
1 LflBEL::; t. e>,:t 

! Initializes loop 
! Po:::- it ion:::· PE]',1 ,~i. t ;;",;,-::>,,~.~ .. ·I ,31:11::·1 ~ \':-.::._.;:: 
1 F::E!'lD:;:, d'!i.t.;;. 
I UiBEL:=, 1:.,.",:,<t 

! LE:·ft ju~~.ti 

InitializE's loop 
Positions PEN at X=-25, Y=Y label 

! Ch:it"l9E' t 0 dE'!;lrN'e~:'::;' rllod~.:· 

! Ch:::!,r"ll~~E' b::iCk to Cr"::l.phic: D·i:::,pl,=i.~) Un·it:::. 
! Positions PEt~ at· X=5~ Y=90 
! ~::;J::·t:.::, Ch:u .. ·.::tC'tfi·!'N. ::;JZE ,::'1.1"'[c:l .::i:::.pec"t. j"'·.::it'i() 

! PositiotlS PEN at 
! L:ibE' 'i :::' 1 t::,ft to r' 'j 9!'''11:. 
! :::;E·'t-~:. the' ~=;IZE, ·:~.:::·t:ll=·(t (·,::J.t'jo~ :iiid ·:1,:~.f"!'t 

t Positions t,he label 

Hard copy of CRT display 
Obt.::L 'i n:::· c Ui<~'r"'l:;'nt ~;<!I 'y' C:UF~~:::;OP 

F'F~~ I I"~T ::::. thE:' :; ~I \' C oor"'d i f"~3,tJ::':'::< 
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DIGITIZE Statement 
The :U I C; IT I ;:::::::: statement pauses the program and allows you to reposition the cursor and then 

waits for you to press rn @ill or a special function key. Once this is done, the coordinate 

values of the cursor (in current units) are assigned to the first two variables specified in the 

digitize statement. The third variable, if specified, is assigned the pen's status information. The 

cursor type which is used in the :U I C; I'r I ;:::T:: statement is the one which was specified last in a 

F'e) I i··rri::T:: statement. 

Syntax: 

Ii I C; Ir I ::::E X variable, Y variable[!, pen status string variable] 

This statement is similar to the computer's I i···iF\Jr statement except that a minimum of two 

numeric variables are assigned values from the active plotter. The other difference is that if a 

:U :U::; I'r L:::T:: statement (or a L.. I i"i I"T' or L..C!i::>:rTT::) is waiting for coordinates to be entered, you 

cannot E::U I'r the program until either the :U I C; I'r I ::::T:: statement has been completed or the 

program halted by pressing 8. 

The optional third variable must be a string variable or a substring. If the pen status string 

variable is present, it is assigned the character 0 or 1, depending on the pen being up (0) or 

down (1), just as in the C:i. . .ii:;::':::;(Y:;:' statement. 

On most plotting devices, the pen becomes the cursor for digitizing. On the CRT, the cursor is 

separate from what would be considered the pen. The cursor on the CRT has the lower-left 

corner of the CRT as its default position. If you wish the cursor to be positioned elsewhere, 

execute a F<:n><TT::i? statement for the desired location prior to executing the :D :U::; I'r L:::T:: 

statement. 

Digitizing from the CRT 

There are two types of cursors available on the CRT: a small blinking cross and full-screen 

crossed lines. The cursor type is selected from the last specified cursor selection in either the 

!:::'Ci I i·rrT:i? or its default value set by the F\ ... C)·r"TT::F' I ':::; or L.. I i"i I'r statement. 

To move the CRT cursor press the ~, ~, CD, or CD keys as needed. The shift of the 

keys moves the cursor one dot row each time the key is pressed, the unshift of these keys 

moves the cursor one character cell. Press ~ to move the cursor to the lower-left corner. 

• 
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T~ enter a digitized point from the CRT press m or @ill or one of the special function keys. If m is pressed the computer takes the coordinate of the digitized point and then continues 

program execution. If a special function key is pressed instead of the continue key, the compu­

ter takes the digitized point and performs the operation as defined by the special function key. 

Refer to the System 458 Operating and Programming Manual for more information on the 

operations and definitions of special function keys. 

If the L .. T r'i T 'T, L .. Cn::>::i'TT::, or C:L .. T F' statements are executed without parameters, the computer 

waits for the two opposite corners to be entered while in a digitize mode. The cursor on the CRT 

can be moved and the point entered as described in the previous two paragraphs. 

Digitizing with the 9872A 
On most plotting devices, the pen is used for digitizing. On the 9872A, a special digitizing sight 

is optional for digitizing operations. This sight can be loaded into one of the pen stalls and is 

selected with a i:::'E)··i statement for use with the :D T C; T'T' T ::::I:: statement. 

When a :D T C; IT T ::::I:: statement is executed, the plotter's pen arm moves to the last specified 
~ cursor position. The U key indicator lights and the program execution pauses. The pen 

should then be positioned over the point to be digitized by using the pen arm control keys on 

h ' ~ I fh h t e plotter s front panel. Press the U key to send the coordinate va ues 0 t e point to t e 

computer. The program execution automatically resumes after entering the coordinates. 

Digitizing with an Incremental Plotter 
Points are digitized on the Incremental Plotter in a similar manner to digitizing points on the 

CRT. The incremental plotter's cursor is moved by the four arrow keys (~ ~ CD CD) on 

the System 458, just as you move the cursor on the CRT. When the cursor is in the proper 

position, press m to enter the point's X,Y coordinate. 
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Example 

',,~------------------------------------------------------------

[J) 
n , 

Cl 
<i-

;;U 
0 
'< 
PI 

<i-

Cl 
(,1 

S 11 K 

S 113 K I-

• 9 K 

• B K 

• 7 K 
/ 

/ 
/ 

/ 

_._._._._._.-L-. ___ ._._._ Quota 

• 6 K 

• 5 K 

• 4 K 

• 3 K 

• 2 K 

• 1 K / 
• 0 K 

/ 

/ 

/ 
/ 

/ 

I I 

A A 

Faux-Pas Productions 

I 

N 

//~--------------------------------------------------------~'~ 

m 
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PEt'1 *** This. L~. thE' cor",tinuin9 E·>,:a.r',p1,,,· (cOtn::::O) 
10 :=:e1:.,,_up: ! 

DATA 2.4.6.9~28.48.63.57.109.99"5 
PLOTTEF.~ I::::' 1~:, "1~F.~AF·Hlb=:"· . 
GPAPHICS 
LIMIT 0,184,0,140 
LOCATE 30,120,30,100 
CLIP :':::0,1;'2\:.1,30, 1t:10 
SCALE 0, 1.44,f~1, 12(1 

90 :;:::t .. :;;,r,,·t p1 ot. : 
100 FPAME 
110 AXES 12,10,O,O,3,5,6 
111 
112 
11 :;: 
120 LINE TYPE 4 
1::::O FOP Loop i t"ldE'>~=1 TO 5 
140 PEAII >,~j:;l ot.,,_yo i 1"'11:., .... ·_p·1 ot_po i n1:-
150 PLOT ;:< __ F'1 01:· __ PO'j nt , .... ~p 1 ot __ po i nt 
160 r'~E<T Loop 'j ndE':'< 
170 Enh:;;,nc E·rnenj:'-:::. : ! 
1::::1] L n~E T .... PE 6 
190 ('10VE 0,64 
20(1 DF.:AI·j 125,64 
21~] Ut·lCLIP 
220 L H~E T .... 'PE 1 
2:;::(1 LABEL." C!' . .<01: .. =l" 
240 L:;;,be 1 ·:;;,::<es,: ! 
250 DATFi--D, J, F, ('1, f'i, (oJ, J, .J, A, ::::, 0, t·j, D 
;260 FOF.~ ;,< 1 abE' 1 =0 TO 144 :::TEF' 1;2 
270 (·lD'./E-">'~ 1.:;;,bel , --:::: 
2:::O PEAII L:;;,be 1 $ 
29~] L.ABEL. L:;;,b,~·l $ 
::::0O 
310 
320 
:::::3~] 

340 

t'~E>::T '! .:;,be 1 
L.OPe; 
FOF.~ 'r' 1'':ibE,1 =(1 TO 115 ::':TEF' 1 >:1 

t·10'.,.'E -';;:~5, l.':ibE·l 
LABEL "$"; 1.::.bel /'10; "fe' 

350 NEXT Y label 
:360 L·':ibe 1 1;.E·>::t: I 

370 DEC 
3::::>:1 ::ETC;U 
3'~~J !'10\lE 5, '30 
400 (SIZE 5,.7 
410 LDIP -·9(1 

42121 L.AF.:EL 1':::;,: r' i pt F.~()::)'3. 1 tie:::;. II 
4X1 t·10'.,.'E 15, 10 
440 LDIP ° 
4~R CSIZE 8,.5,13 
460 L.OPC::: 

!Lat.::.. f()~'" E·::<-3.ff!P'! 12- P11:lt 
:::;pecifiEs the CPT ·:;,s, the plo1;.tE·t"· 

I En:;;,b 1 es· t he CRT 
I DE·f·jnE·s. the HARD CUP ·::lTe·':i 
! De·f i ne'::;· 't. hE' ·3.t""·ea 'to 0 bE' ~:.ca.l E'd 
! DE·f i ne~" t h'" ::;::OFT CL I F' af·,,,'.::. 
I :::CALEs. t.hE· LOCATE ·3re·':i t.Q 144:0<120 

! :E:o::<'."·:~, tf",,;o;· ::;::OFT CL IF' ,':i r-' ea. 
! TICKs every 12 X units;ever'Y 10 Y units 

AXES int~rs~ction at V=0 
! t'ta.jor· TICK::::. E';,)E'r'::..' :3 ><; ~:'I .. .it=T·:) ~5 'y' 

t·1.':ij 01-' T 10::: 1 E·f·19t.h t:. GIIU" ;,. 
I :::::pec i f 'i e~, d':i;,,i-"'Ed L I t·lE riF'E 
! :BPI;;! in::::. loop to PLOT ~5 t':lC) i n t :::. 
I Obt.':i·i ns· d-=". t.:3. c oot"'d'i na.t. E":". 

I PLOT~~. da.t.", coor··d'! n,lte-s 

I :::::pec if i E'S d':is·hed L I r··iE T\'F'E 
I F'o::.·j 1;. i on:':· F'D'~ .':i t· \""'64 
1 Dr·~al.l.l2· 1 'ine' to ::<=t;;::~), \\:::64 
I :::::ets t:OFT CLIF' ar·E··3. to HAF.:Ii CLIP ,:;,t··,:;·,:;, 

I Specifies solid LINE TYF'E 
! UlE:ELs· t,;o;,>,:1;. 

! Initial izes loop 
! Positions PEN at X=X label,Y=-8 

F:~EFms· ,j;", t .. ", 
I L.f'lBEl._::. t. e-::<1:-

F::E:·PE~.::tt:i::. 1 ClOp 
! Left justify & center labels 
! In·ft'i.:a.'l·i:z.~::':,;'. 'loop 
! Positions PEN at labe] 
I UiBEL,. 1;. ,,'::.,:1:. 
! P~:'f)I:3',;,1:.'.::- '\ ClOp 

! Positions PEN at X=5, Y=90 

! L::i. r.~1 t~' 1 ~::, cl 0 I,.,i r"j 
I UiBEL:". '\ ".>::1: 
! Positions PEN at X=i5, Y=10 

! Positions the label 
470 
4:;:::0 
490 

LABEL U::;II··4c:.; II~CI; !I Fau: :-F'.:i::i. Pr-'oduc t i on::::- II ! L.fCBEL.:::, 1> e::<t 

.4'3::; 
496 

Cop-j es.: 
DUr'lF' Cf':fiPH I C::: 
DIGITEE ::-:, ''( 
F'f':HH ><,',( 

! H,:::tr~'d C oP::..I of CPT d i ~~,p 'l,:i::..i 
! Obtains the X,Y CURSOR cQot~dinates 

! Pr.;:lt'4T~:- thE:- ;:-::, 'y' (()or"'cli j'''i-::f.te:::, Qr, th~' CF:T 
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WHERE Statement 
The ~·,i!"'!E::F~:E::: statement returns the pen's coordinate values of the last plotted or moved-to point. 

These values are in current units. If the last point is outside the clip boundaries the returned 

value does not reflect the current physical position of the pen but rather the logical position of 

the pen (its last plotted or moved-to point). 

Syntax: 

!",}'I::!:;:Y:: X variable, Y variable[~! pen status string variable] 

The returned X and Y values are the logical coordinates of the pen position in current units. If 

the pen was sent outside of the soft clip area, its coordinates are returned even though it is 

outside the soft clip area. 

The optional third variable must be a string variable or a substring. If the pen status string 

variable is present, it is assigned the character 0 or 1, depending on whether the pen is up or 

down, similar to the C:i .. .i!?:::::CiF' and :U I C; I 'r I ::::'E:: statements. 

Press the space bar after running this example, because the X, Y coordinates are printed on the 

CRT. 

Example 

'",,--------------- --------

S 11 K 

Ul S 10 K -
n / 
-, S 9 K / 

-0 S 8 K / 

.-+ S 7 K 
/ 

_._._. __ . _ _ ._L-. _ _ ._._._ Quota 

;U S 6 K / 
0 

S 5 K -'< / 
pJ S 4 K 

/ 
.-+ S 3 K 

/ 
CIl S 2 K 

/ 
to S 1 K 

/ I I 
S o K 

D J F M A M J J A S 0 N D 

Faux-Pas Productions 

//~-------------------------~.~ 
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PEt'1 * ...... Thi;:;. i;:;. thE" continu'in':;:i e:'<.:l.rnple (COt·lT::::l) 

DATA 2,4,6,9,28,48,63,57,109,99a5 
PL.OTTEP I:c; 1::::, "C;PAPHIC:;" 
C;r.::APH I c:::; 
L.IMIT O,184,O,140 

60 L.OCATE ::::O,120,::::O,100 
70 CLIP ::::0,120,:~,100 
80 SCAL.E 0,144,O,120 
'30 ::;t.;;,x-t_rd ot : 1 

100 FPAt'1E 
110 AXES 12,10,O,O,::::,5,6 
111 
112 
11 :::: 
120 
130 
140 
150 
16(3 
170 
1:::0 
1'30 
200 
~::10 

;:,::::0 
24\:1 

L. I t·lE T""'PE 4 
FOP L.oop index=l TO 5 

[,:EI'1li ': plc,1 pOlnt, I' p1·-,t point 
PL.OT :"~j;'1 ot_._-;:,o i nt , 'y·,j:'l otj=.,,::'1 nt 
t·1D':T Loop_'i nde>" 

Enh::t.nc E'fllt.:;'nt· :::. : 

L. HjE T\'PE ,,::; 
t'10',,iE Ic1, 1::4 
liPFIl·j 12~i, 64 
! . .Jt·lCL. I F' 
L I j··lE T .... ·PE 1 
LABEL " GluO~ .. :;." 

L3.b~:::·l .a.::.:):::.~:.: I 

250 DATA D~J~F,M,A,M,.J,J,A~S,O,N,D 
260 FOP X label=0 TO 144 STEP 12 
270 MOVE X label,-8 
2::::(3 r':::Ei::m '1 :$: 

;~~'30 L.f1BEL L..:.:J.b,;:'l:$ 
300 NEXT label 
] 1 (1 LOf~~C; 

320 F[~ Y label=0 TO 115 STEP 1~ 

:3:::"::0 t=10',lE "-~;~~5, '(_ .. ·1.3.l")t=~·1 
J4D L.f1BEL. 11 :$:11; '/ 1.~bf::· 'I ,/ 11~1 ; II t<!t 
350 NEXT labe 

:~::?0 DEC; 
3:::~3 ::;ETGU 
::::90 !'iO!,/E 5 ~ 9~~ 
4(:10 C~:;IZE 5, .. ? 
41 ~3 L .. n I [;:,'30 
':+;;~~(:1 L.ABEL. II ::;c j'-' i pt f;:~o:: .. I-3.·j t 'j e:=:.!1 

430 1'10''I'E 1':;, He"; 
440 LD Ir~~ 0 

It",t.·:;. fot" e:,<.",rilple· p·lo;. 
Specifies the CPT as the plotter 

1 En:l.b 1 e;:;· the ef.n 
i lief'i ne,~· ~. he HAf':li CL. IP .:l.r·E··:l. 
1 lief i n,=·;:;· the .:l. t"ea. to be ;:;.C-:;' 1 ed 
1 nef'inE's the ::;OFT CL.IP ·:H'·,::,·:l. 

::; CAL E;:;. the LOCATE ·ar·E··a t.o 144:0<12.3 

1 E:o>,:e;:;. thE' ':=';OFT CLIP .:;X-E··:l. 
! TICKs every 12 X units;every 10 Y units 
! A>::E~::; i nter'SE'ct ion .::J.t ::<=0, \':::(1 

! Haj or' TICK::::. 1::'I.)I::,t-'::..' :3 >::; E'I.,.JE't-':) 

1 '···Ia.jot"· TrCf< '1 E'n';lU', ,,::; Gnu·";:. 
1 :3pec i f'i e;:;· d:l.::.hE·d L HiE T/PE 
1 BE'9 i n,~· 1 ClOp to PL.OT 5 po i nt;:· 
1 Obta. in;:;· d:l. t .. :l. ': oor-·j in:. t ':;'::;. 
1 PLOT:;;. da.t.:l. cool"'di rat. E';:;· 
! ~~ E" pE·.::t t :;:. 'I 00 P 

! ::::;PE'C'j f i e~:· d,"Lshed L. HiE TYPE 
1 Positions PEN at X=0, Y=64 
! Dr',:!!.,.!:::, 1 i ne t () ::.:;::::: 12:::~, 'y'=64 

:::;e1:.:=· :::;OFT CL IF' ·:;re·;:;. to HAPD 
Specifies solid LINE TYPE 

1 L.FIBEL:. 1:. e:,<~· 

! n::l1:.·::1 f ()~-. ::< ·:1>:: 'I :::. 1.3.bE-":::· 
! Ii"'!it'j.::t.'j iz~::·s. lOOp 
I Posit.ions PEN at. 
1 PERIl:::. ci.'''Lt.:l. 
1 L.f'iBEL;:;. t e>,:t 

F:~epE"::J.t:::. 1 ClOp 

Left justify & center labels 
1 Initializes loop 
! Po:::,'! t i on:::· PEt·~ at >::::::--;2~5, '1.:i.bE,'i 
U1BEL~ t>:,,:,<t 
f~:E'pE'a t;..::;. 'j ClOp 

! Positions PEN at X=5, Y=90 

! La.bE-l s· dOi .. .ln 
1 Lf'iBEL;:. 1:.,:;·:,<t 
i Posit.ions PEN at. ' .... =10 
1 L'l.bE·I;:;. 'i eft 1:. 0 to. i ';lht 

4::~~.3 C:::IZE d, ,,~), l:~:: ~:;E"t:=. thl-::' :::;I~2~E, ,:a~::,pect 1""·-3.1:.io, .3.nd :=.l.3.nt 
460 LORG 3 ! Positions the label 
.:+ '?O LABEL tV:; I 1···Ie; II ~< 11 ; 11 Fa!..-i: :-"p.~:::. F't-·oc!l..-iC t 'j on:::· II ! LfiBEL:::. t I:?>::t 

490 
• "i-'3:S 

496 

H,:it""d c OP~) of CPT d'j ~::,p 1.::L:=" 
Obt.3, in:::. thE:' \' PEt·~ C oor,;j'j f"1-::t. t !::'::: . 
PPIt·~T:::. thE:' ::<, 'y' coor'd'rn:7:i.te':::· ()n thE' CPT 

« 
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Summary 

This chapter covered the following statements 

Other information in this chapter covered the difference between the pen and the cursor, the 

difference between plotting and digitizing, how to position and change the cursor type using the 

F'C) I i<TT::i? statement, how to obtain the current cursor location by using the C::i . ..il?:::>:::n:::: statement, 

how to enter an X, Y coordinate by using the L I C; I'r I ::::T:: statement, and how to find the current 

position of the pen by using the i.'.}·iEj:::E: statement. 

The final chapter in this manual is concerned with some advanced graphic techniques such as 

loading and storing the entire graphics display, and curve smoothing. There are also some 

other example programs which you may find interesting in an approach to problem solving as 

well as in the way certain statements are used. 
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GLOAD and GSTORE Statements 
The C;L..Of=tD and C;::::TDFE statements allow you to copy the CRT graphics memory to or from an 

integer array within the computer's R/W memory. The CRT graphics memory contains the 

data that produces dots, which make up the CRT graphics display. When copied into the 

computer's R/W memory the data can be stored (C;:::::TOf~:E:), manipulated, j'lr:IT F'F: nn onto a 

mass storage device, i·'ifiT f~ERD from a mass storage device, and then later copied back 

(i::;U>iD) into the CRT memory for display. 

A complex graphics display may take several minutes to generate using the plotting statements, 

but by using G:::TOFE and then later C;L..CifiD, the same display can be re-displayed in a fraction 

of a second. 

Syntax: 

(~U::I!::ID integer array name <:: .~, ::. 

or 

i:~::;TCIi;::E integer array name <::.,.'::. 

The integer array used with these statements must have 36 elements for each horizontal dot 

row, plus one extra element for a pointer. The pointer is the first element of the array. 

If you want to store the entire graphics display, you need to dimension an integer array with 

16381 elements. One element is for the pointer, plus 36 elements for each row, and there are 

455 rows (1+36x455=16 381). If you are using OF'TICIi···! Bf:I:::I:: (:: the subscript of the first 

element of the array is zero (e.g., Array(O) } and the dimension size could be as shown. 

Zero through 16380 equals 16381 elements. 

If it is not necessary to copy the entire graphics display you can dimension the integer array 

smaller. An integer array with 8 173 elements (1 +227x36=8 173) holds about one half of the 

graphics display (227 dot rows). 

,. 
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For example, by adding the following program lines to your continuing example, the entire 

CRT graphics display could be stored into an array which is called "Array". As you can see in 

the program, the contents of "Array" are then stored away onto the mass storage device. At 

some later time, you could then read the data file containing the contents of "Array" back into 

your System 458, and by using a :::; i .... c>:n:: statement, re-display your CRT picture. 

Example 

, 
,.r------------------

$ 11 K 

1Il $ 
0 

10 K ~ 
.., $ 9 K 

"ll 
$ 8 K 

<+ $ 7 K 

/ 
/ 

/ 
/ 

t-----.-.-.-.-.-.-L-.-.-.-.-.- Quot.a 
;:u $ 6 K / 
0 

$ 5 K ~ '< / 

'" $ • K 
/ 

<+ $ 3 K 
/ 

CD 
$ 2 K 

/ 
(I) • 1 K 

/ I I I $ 0 K 
0 J F M A M J J A 5 0 N 

Faux-Pas Productions 

0 

/ 

-----~/ 

//~----------------------------------------------------~"~ 
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F.:Et'l *** Thi;;:. i;;:. the- C ont i nu i n';;i E·::·::.amp 1 e- (Cm·lT32) 
10 ::;;E·t._,_<p: ! 

.15 ItHEGEF.: An-.a~:) 0:: 16:3:::0::0 I D i mEt"!;;:· ion At-T·.a:) fot-· G~:;rOF.:E 

20 DATA 4,6, '3,2::::,4::::,63,57, 10'3, '3'3.5 D.at.3- fot-· E·::<.3-r,.,t=' 1 E· plot 
::::0 PLOTTEF.: IS; 13, "GF.:APHICS" I SpE·C jf·iE·;;:· thE' CF.:Ta:::· thE' pI c,t.t.Er 
*3 GF.:APHIC:::; Enab! E·:::· t.hE· CRT 
50 LIt-lIT [1,1:34,.3,140 DE·fine-:::. the- HAF.:D CLIP ·ar·e-a 
60 LOCATE :~:0,120,::::0,1[10 I DE·fine-:::. thE' ar·E·.a to bE· ;;:.c.alE·d 
7.:1 CLIP :;:.3, 12'3,:~:(1, 100 I DE·fine-:::· thE· 30FT CLIP ·at-·E·a. 
::;:13 :::;CALE ~3, 144,0, 12.3 SCALE:::· the- LOCATE ·",rE··'" to 144::12>3 
'303tart plot.: I 

100 FF.:AME I BO::<E'S tf-,~,' ::;{)FT CLI P .",t-·e-.a 
110 AXES 12,10,0,0,3,5,6 I TICKs e-ve-ry 12 X units;~JEry 10 Y units 
111 I A::'::ES i ~ ... t·E·t-·:::.E·ct i on at >':"'0, Y=>3 
112 ! t1t;::...j or- T I Ct<:=;. E·f)E·t-·~) :~: >::; E"1 .. h=·tM'~:) 5 \' 
11 :::: I t'1.aj Ot-· T I 0< 1 ETI';tt h 6 GDU"':::. 
120 L I t·4E T\'PE 4 
1:;:.:1 FOF.: Loo!::.... i nde-::·::=l TO 5 
140 I':EAD ><_p 1 ot_l:o.:, i nt , ""'_p 1 ot_po i nt 
150 PLOT X plot point,Y plot point 
160 t·4E::<T Loop indE'>:: . - -
170 EnhancE·fI"Ie-nt:::.: I 

1::::.3 L H~E Tr'PE 6 
1'30 t·10'·/E 0, 64 
2.:1>3 DF.:A~~ 125,64 
210 Ut~CLIP 

22[1 L I t~E T\'PE 1 
230 LABEL" G!uo~ .. a" 
24.:1 L·:abE·1 .a:'<E·:::·: ! 
250 DATA-D,.J, F, t'l, A, t·l,.J,.J, A, ::;, 0, t·j, D 
260 FOF.: >< la.bE·1 =0 TO 144 ::;TEP 12 
270 t10\·'E->'~_1.a.bE·1 , -::: 
2:::0 F.:EAD Labe- 1 $ 
2'3(1 LABEL L.abE· 1 $ 
:;:0[1 t·iE:O-o:t ::-:; 1 abE·1 
310 LOI':G 2-
320 FOR Y labe-l=(1 TO 115 STEP 10 
330 t'10',,IE '-'25, 'r~·I.abe-l 
34[1 LABEL "$";·r~labE··I/·l0;"K" 

350 NEXT Y labe-l 
360 L.abe-l te-::<t: I 

37(1 DEG 
:::::::0 :;ETGU 
3'3.3 t'10'·/E 5, '30 
400 [SIZE 5,.7 
410 LD IF.: --'30 
42[1 LABEL ":::;ct-·ipt Ro~: .... altie-:::." 
4:;:0 t'm"/E 15, 10 
440 LD IF.: .3 

:;PE": i fiE':::. da:::. he-d L I 1··lE Tr'PE 
I Be-';;iins loop to PLOT 5 points 
I Obt.a in:::. dat·a coor·d·in.atE·". 

PLOT:::· dat.·a C om-·d i n.atE·S 
! 1':Eve-·at:::. loop 

::;pE·C i f i e-:::. da:::·he-d L I ~jE Tr'PE 
Positions PEN at X=(1, Y=64 

! IW··a' .. J5 1 i nE· to ;<"'125, ,),=,::4 
I ::=;E·t;;:. :::;OFT CL I P ·at-·e-.a t.o HAF.:D CL I Pat-'E:a 
I ';pEcifiE':::' :=·01 id Llt·iE T'r'PE 

LABEL:::. t. e->::t 

I II.:at.a for-· :< ·a:z:i5 la.bE·] ". 
! Initial ize-s loop 

Po:::· it ion;;:. PEt'1 .:;.t. ::<=><~ l·abE·1 , 'l=-::: 
PEAD;;:· da t·a 
LABEL:::· t.E·::·::t 

I F.:e·pE-a t:::. I Coop 
Left justify & center labels 

I In it i ali ze-;· loop 
I Positions PEN at X=-25, 
I LABEL::;. t. p>::t 

I Chan':;le t.o de·9t-·E'p;. mode· 
I Ch:an';iE· t'ack t.o Gt-·.aph·ic Di;;:.pl-3.~:.! Uni t:=. 

I Positions PEN at X=5, Y=90 
I ::=;E-;'';. Chat-·.acte-t-· 3IZE -3.nd .:;.".pe·ct t"'at i D 

La.bE'l s· dOI. . .In 
UiBELs t~,·:,<t 

I Positions PEN at X=15, Y=10 
I La.be 1". I eft to t-· i ';iht. 

451.3 
460 
47.3 
4:::[1 

[SIZE :::,115,13 j :::6'1:-:=· thE' ~:;IZE, a:::.pE"(t r'-3.tl(), .::ind s·"I.::int 

.4::::5 
4:::6 
4:::7 
4q>71 
5(10 

U)RG :;: I Positions the- labe-l 
LABEL U::=; I t·iG "f:::";" Fau: :-P.:;.:::. Pt-'OdA>: t ·i on:"." I LF'iBEL:::· t. E->::1:. 

Copi E'::;,: 

G:::;TOPE At-r.a~:.! 0:: *::-
A::;:::; I Gt·4 #1 TO "An-·.:;.':.!" 
t'lAT PF:ItH #1 ; An-·a::.' 
DUt'1F' GF.:APHICS 
Et·m 

! ::;tor'€'::;. Gr·.~.phi c::,::· t'lE'rliol'~':) i r--! A~"'r"a~) 

! fh5 i ':;In,,,. t'lAT PF.: un # to ArT·a') 
! F't-"i nt::;:· d~.t.:a ont 0 !fl.!:!.:::.:.::. ~:·1:.01·-··::tq,,:: 

I Hat-·d ': ':'f)~,.! of CPT d i :=-1=' ] a.') 

• 
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More About CRT Arrays 
The first element (i. e.,A(O)in option base 0) is always used as the load or store pointer and must 

be a negative number. The value that you assign to the pointer determines where the load or 

store operation begins. 

You cannot i?E::D T i'! the integer array which is used in either a C;i .... C><D or a ::::;':::;'rCH:;::C: statement. 

The range of value for the pointer is -1 to -16379 as shown next. 

Row 0 

Row 1 

Row 2 

Row 45 

Row 45 

Row 45 

"-
~.~-----------------------------------------------

Column 1 
,..-.--~ .......--,.-----....... --r ......- ...... -.,...- ....... ..".. ............ .... 

l T T T T T T T ~ ~ ~ ~ y ~ T ~ ~ • 
Row 0 

•• • • • • • • • • • • • • • • • • 

r:
----------------------------36ELEMENTS----------------------------~·1 

f4---------------------- 560 00ts/16 ~ 35 Columns ------------------+-. I 
COI~mn Column I I 

) ) 35 
l \. 

1 -2 -3 -4 -34 -35 -36 
1 1 

--c C 
-37 -38 -39 -40 -70 -71 -72 

) ) 
l \. 

-73 -74 -75 76 
1 1 

\. \. 

ru 'V rI...J 'V 'V ru ru rtJ rt, 
rl--' r)v rl--' r)v r\-, 

, 
\. 

2 , 
( 

3 , 
C. 

4 16345 16346 16347 , 
\. 

1 
\. 

) 

l 

) 

C 

1 
\. 

rl--' r)v r\-J r\-, 

- 16 378 -16379 

This column required 
but not displayed 

The number represents the starting address that must be assigned to the pointer to start a load 

or store operation at the location represented by the square, as shown above. 
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The following expression can be used to compute the starting address for a given dot row. 

Note: the assigned value must be negative. 

A(O) = -(Rowx36+ 1) 

where the variable Row is the number (0 to 454) that you want to start the load or store 

operation. The top row number is zero (0) and the bottom row number is 454. 

The program produces a pattern across the top of the CRT at the normal line generating speed. 

Then by using C;::::;·rCii?C: and the pattern is repeated 15 times down the screen (25 dot 

rows at a time). As you can see, the pattern is repeated faster than it can be generated the first 

time. 

Example 

',r------------------------------------------
/ 

/ 

//~------------------------------------------------~'~ 
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F:Ef'1 .~** Thi :::;. 'j:;:. t he GLOAD·/C;;~:;TOF.:E E':;'(.::tlYIF) i ~.:. 

1(1 ! Thi:::. t)r·clI;W··:iJi'i dr·a.i",!:;:. a p::.t.tter·'n .::t.ct",():::.:::, thE' top of th~:' CF.:T u:::.inl;J the notR·f!'J.a.l 

20 ! plot t i r!l;1 sta, tement:;:·.. ThE' p3. t t E'tRT! i ::::. t hE'n r·E'~:II::'a.tE·cf dOI,I.Wr the' :;:.l:r·E·E'n u~:;:, i n';;i 

:]~:1 thE' G~:;TOF.~E .:=.ind GLOtlD :::·tatE'fflE'nt~:· .. ThE' P::ttt1::'r'n i:::, r·~:·pl::,.9.te'd rl!iACh ·f,9.:::.tE·t~' 

4f1 ! t h·s.n 'j t i).19.:::, dr'.~f.'.in thE' f i 1'-':::·1;. timE' .. 
5(1 SE't up: ! 
60 CipTlot·j Bfi:::;E 0 I !=irT.;i.:) b'~'9i ns I .•. d th ~J 
7(1 Ir'~TEGE~: Ar·f·· .. 3.~)(90(1) ! D'irn~,:·n:::.·ion Ir·~TEGEf;.~ Ar'r:::i:) for' C:::;TDPE 

9~:1 PL.OTTEF~ I::; i :~:!I !! GF:APH I C~:; II 
i 0(1 GPAF'HI C:::; 
lW DEG 
120 SCALE 0,2::;;';360, -10, H.1 
1:31.3 ~:;t.::t.r·t, __ t) 1 ot ~ 1 
140 j -!f:'';':'*** ThE' pa. t t E't~·I'''! i::;, dt-',::il,.,Wi hE't~'E' 

( 901 elements total 
! ::; PE'C 'i fiE'::':;, t hE:' Cf~~T 

I En3.b 1 E':;;. t hE:' eFT 
:::;et DE Gr'E'E':=:, irlod~~::· 

:~:;('::i 1 E'~:' 1> hE' LOCJ1TE r'ec i:,an,~ 1 E' to 90t1!si: :2[1 

150 MOVE 0,9u5 ! Positions PEN at 
1613 FOP ><=i.3 TO '31~~fti~~ ::;TEP '3t1 ! Initializes '!oop 
170 DRAW .5*SIN(X)+9.5 I DFH.j~,. 1 in,::· 
1 ;::;li t'~E::';;T ! F,: E' pe .,;:,. ~,. "' DOP 

: ! 

::;p!;'=~·c i fE'~::' G:3TOf~~E ::::,t,::tt~·t po i nt 
• :220 C;~:;TOF.'E Flr·t .. ·.::i:: .. ,,~ . .;;::- G:3TOkE Gr',2Lph 1 C ::;. l'lE':'rftCif'::) i nt 0 Ar'r'.::t~) 

2:~::O 

240 i ~::. t-'E'PE":i t E'd dC!i"Jn t hE' Cj:;;~T 1. ~5 t. i HiE':;:· iJ~; 'I rjl;;i GLORI! 

.2:::(1 GLORD fW"T'.;:t::) <*) 
29~3 l"~E::<T P,:it t E'j""n 

3(10 Et'~D 

! ::;peci·f'!E':':::. t'o"'tl?, i .• Jicith Crt' thE:' p:itt.E'r·n 
! Initializes loop 
! Specifes GLOAD start point 
! GLOHD thE' p::.t t t ~~r"'n 'j (\1:. 0 Gr·.:~,ph i c::~ rflE'!!!()i'~·::..I 

• 
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Reflective Plotting 
Reflected plots are those that appear to be upside down, backwards or mirror images of what 

would be considered a normal plot. Sometimes it is desirable to produce different types of 

reflected plots, such as, when you want to draw on the back side of clear plastic or film to 

produce a right reading image when read from the front side. This technique is very useful in 

slide generation because the resulting slides are more resistant to handling or wear in addition 

to allowing you to mark and erase marks along the top side of the slide. 

Reflected plots are produced by exchanging one or more sets of parameters in the following 

Graphics statements. 

T ",'; T'T' i... .. 1. i·;.L ; 

: ... :; ... ;; iiI; 

With each of these three statements, the parameters are in the order of 

Xl,X2,Yl,Y2 

If you enter the parameters as X2,Xl,Yl,Y2 the resulting plot is reflected across the Y-axis. 

If you enter the parameters as Xl, X2, Y2, Yl the resulting plot is reflected across the X-axis. 

If you enter the parameters as X2,Xl,Y2,Yl the resulting plot is reflected through its origin. 

Labeling is done in the GOU's mode. Therefore, the L.. ::: i ,.,. statement is the only statement 

which reflects labels as well as plots. 

The '::)'<>.) and '::C:i:::iLE: statements position the labels relative to the X, Y position called for by a 

i"iC//E:: statement, regardless of how that looks due to the reflection. 

The following illustrations show the three types of reflected plots: 

H* 
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Normal Plot 
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the "X"axis 

X Axis 



~ / 
~ ~ 

/'-----­
/ 

1Il 
n 
-, 

LI 
r> 

;;0 
a 
'< 

'" 
r> 

(l) 

(/) 

S 11 K 

S Ie K 

• 9 K 

• • K 

• 7 K 

• 6 K 

• 5 K 

• 4 K 

• 3 K 

• 2 K 

• I K 

• B K 

I-
/ 

/ 
/ 

/ 
~.-.-.-.-.-.-L-.-.-.-.-.- Quota 

/ 

I-
/ 

/ 
/ 

/ 
/ I I I 

A 

Faux-Pas Productions 

'-, 

aldwex3 

sonblUlpo 1. :Jlyd\?.l9 PO:JU\?t\P'V' U;1 



-
Advanced Graphic Techniques 133 

j:;:~Et'1 *~.* Th'i;;:. i::-:. th~' cOf"'!tinu'inl] e::{.:iinple <COt'~T:::;::~:) 

~:~ ::;E'~iH!~~~: 2,4,6,9, ;;-:::::,,4::;, 57, 9':~" 5 
::::<~i F'L.OTTEF': I::; :l ::::, "Gf;:AF'H I C::;" 
,:j;~i C;PflF'H Ie::; 

LOCATE 30,120,30,100 
70 CLIP 30,100 
80 SCAL.E O,144,O,120 
90 Start plot: ! 

110 AXES 12,10,0,O,3,5,6 
1il 
112 
113 

130 FOP 
of .of ,-.. 
1 <';'1:;) 

16\:1 
l?C Enha.l'"iC l='i!'l~:'nt :::.:: 
1:::0 L.If,!E T(PE .:: 
190 1"'10'".'1:: 0,,64 
~~:[iO D~~f1~'J 1;;~~~5, i:;4 
:210 Ui'~CUF 

;'2~~e L., I r·11:: riPE :[ 
~~:::;~:1 L.ABEL Ii G!1.Aot~j, IE 

;;:~4!2r L~bE:··j ·::t.::<E:-:::·: 

nt, 
,:T pOlr~'T 

ot point 

J,F,M,A,M,J,J,A,S,O,N,D 
label=0 TO 144 STEP 12 

;~:91~i L.j=rBE:L. l~·=d:!~:·l:$: 

:::;00 t'iE~:<T 'j .::J.b~:·l 
,-', -! ,-.. ! ,-,r,,-' 
·'::'11:;.1 LI.)!'<:.I..;! 

label=0 TO 115 STEP 10 
~~. ~;:~~5 , 1.::1. til::' '1 

LFiBEL fI$!!;; ·!,:ibE:·l./1~3; !li<:l; 
:~:;5~3 j···[E::<T \' ·j.::!J.bt2:, 
36~3 L3.bE:· te>::t: ! 

::::90 1'10',lE :::i, 90 
4121(1 C~:; I ZE :;,,,'? 

4::::3 Cop'i 1::';2.:: 
490 DUMP GRAPHICS 
50~3 E!···!D 

! Ii:::!. t a. ·f or- E' ::·::.:'Hi'rp '/ I;;:' p 'j of.. 
Specifies the CRT as the 

! Ena.b 1 l::'S, t hE' CF~T 

! Invert the HARD CLIP limits to reflect 
j lil::;,·f·1 nE':::. t hi:;' ·;;:lr'E'·::l t Q bE' s·ca 1 ed 

Def 'j f!l:::':::· t hs' ::;DFT CL IF' ·a.r';:2'.;i 

I ::::CAL.Es, thE' LOCATE ,a.r'E'a ~'Q 144:0<120 

f TICKs every 12 X units;every 10 y units 
! FI>::I::;:; i nt E:·t~·~E·E·C t i O["'r -3.t 'y'::::::Ci 

TICK length 6 GDU/s 
~:;t:Ii:~'C i f 'j ;::';;:. cJ.::t:::.hf.:-d L.1 t'1E T\;PE 

n::::- 1 ClOp t;::; F'LOT ::~ po i nt ::::. 
Obt.:i i n:::- d-::ti:.-:2L C oor'lj'i f"j.;::t"t. ;::-:::. 

PLOT::::· d.a.ta. coot~·din·3,tE"::;:. 

1 ::;::pE:?C i f 'f E':3 ei.a.:::.hed L H"orE T\'PE 
! Positions PEN at Y=64 
~ Dr'·3.t,,i;:;· 1 i nE:' t (! ~;<::::: 1 ;;::5 ~ \';;;::64 

j Initializes loop 

I::' '.J ,_I . 

Positions PEN at X=X label~Y=-8 
! 1~:EHD:::, d:it.::,L 
i L..A:BEL.:::. t E·}::t 

l F:E:·p.;;:,,:;, t :::. " ClOp 

! Initial iz€s loop 
! Positions PEN at X=-25, \'=y iab21 

Positions PEN at 
t :::;l::·t :::' Ch·;::.i.l····.::I.l::t;:;·(~ ::;;IZE ':~!'''td .::t::::,j::'I::·C t '.;;~,t·j () 

! La.bs;· 'j :~:. dOl .. )n 
L.i=iBEL.::::· t e>::t 
Positions PEN at X=15, 1=10 

1 Positions t.h~ label 
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More About the HP 9872A Plotter 

The HP 9872A Plotter responds to a graphics language called HPGL. The advantage of this 

language set is that the 9872A can be driven by any controller or computer which can output 

these HPGL instructions using proper I/O formats. The advantage of the unified graphics 

statements which are presented in this manual is that the unified graphics language allows you 

to go from one plotting device to another plotting device by changing only one statement, as 

opposed to changing every HPGL statement in a program. 

Some people may wish to incorporate some of the HPGL instructions which are found in 

Section IV of the HP 9872A Graphics Plotter Operating and Service Manual. 

While all HPGL instructions are accessible to you, you may probably need only the following 

three HPGL instructions . 

• VA 

.VN 

.VS 

VA (velocity adaptive) allows the pen to plot incoming data at rates approaching the incoming 

data rate. Remember that the physical limit of the pen is 36 cm/sec. 

VS (velocity selection) sets the pen speed for each pen at integer intervals of between 1 cm / sec 

to 36 cm/sec. You have the option of sending this instruction to apply for just one pen, or all 

pens. The VS instruction is very useful for slowing down the pen speed to improve the quality 

of your plotted lines on the HP9872A. 

VN (velocity normal) returns the plotting speed to 36 cm/ sec. It is used to clear the VA and VS 

instructions from the 9872A. 

Once you change the pen speed, consider the fact that a complex plot which takes 1 minute to 

plot on the 9872A at 36 cm / sec, is going to take 36 minutes to plot at 1 cm/ sec. 

-
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The method to use to send an HPGL instruction is simple -

inserted after you go into the C;:F:i:::H:::'i···i I C::::; mode of your program, with a i:::'i:;:' Iii i for each 

individual HPGL instruction you wish to use. 

The only problem which may arise as a result of this is that executing the F\.(}r·TT::F' I:; or the 

1.... I i·'i I·r statement in the program clears out all HPGL instructions to their default conditions 

(i.e. pen speed to 36 cm/sec.). Therefore, you would either have to 

1. Not execute the F\ ... i::rr"TE:F' I ::::; or 1.... I i'i I·r statements. 

or 

ments. 

The following example has been provided to assist you. Remember, if you want to clear out any 

of the HPGL instructions, just execute either a F'i .... Crr-·TT::F' T ':::; or a 1.... T 1"'i I·r statement. 

Example 

• 11 K 

(f] • 10 K f-
0 / ., 

• 9 K / 

• 8 K 
/ 

-0 / ... 
• 7 K 1--.-__ . _ ___ L-__ ._._. __ Quota 

;U • 6 K / 
0 

• 5 K 
f-'< I 

PJ 
• 4 K I ... • 3 K I 

CD • 2 K I 

" • 1 K 
/ I I 

• 0 K 0 J F M A M J J A S 0 N 0 

Faux-Pas Productions 
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i 0 '~,~ ~ InJr1: 
.-,,-.. 
.. ::1::..1 

c:,-.. 
,_11::'1 

e::::5 
e::::6 

DATA 2,4,6,9,28,48 

LI["lIT ~'3, 1:::4,0,140 
L~:ATE 30,120,30,100 
CLIP ::::0, 
SCALE 0,144,O,120 
F'I;'~ I r'~TEP I ~::; ?,~; 

':,::ti.:.1 ':.1 ~i~- t f.',l :-1'1- : 

:l 00 FPf~r'lE 

110 AXES 12,10,O,O,3,5,6 
111 

i13 
l;;"2b LIr'1E T\'FE 4 
130 FO~~: Loop i i"'1i::1E': :::::1 TO 5 

15~3 PLOT 
160 t'~E>:;T 

1 ('0 Enh.:ii'·'!C E;'fflE:'(i'!:. ~:. : 

1 '30 1'10'".'E 0,,64 
200 DF~f~~,j 1 ~;~~3!, 64 

220 LINE TYPE 1 

(' r ~JI-::' 1 t , t 

ot._.n.PO i nt 

J,J,A,~3,O,r'1,D 

144 :::TEF' 1~::~ 

it 
1....;;:, b ",' ] :$: 

300 NEXT X label 
3 i ~::I LOI;'~C ~~--

:32[1 FOk \' '!.;:tbE:'l ==0 TO 11~i :::;:TEF' 10 

390 r'lDi",1E 5, 9(j 

4Ci0 c:::; I~2~E :5~! n? 
410 LDII~: -·9121 
,::j.;~~~J LJ4BEL!! :::;( r' i Fit Fo~)a 1 t 'j I:::'~;:. Ii 

450 CSIZE 8,~5,13 

4'?~j L..HBEL. t.l:;:;I~·,!C; !!i< II ~ :11::' 

4:::(i CO!:)'i e~::· : 
490 DUMP GRAPHICS 
~::;laCi E~'~D 

! D::1.·i:'.:::L for' 1:::'>::.:::lJ"(iP'lJ::· p'lot 

! Specifies the 98728 

! DE··r i nl:::·~;;· t hE' Hl:fr~:D CL IF' 'i i rn'~ t~:. ·::1.(";::'·:1 

D~~~'f i I'''!~~':=' the a.t··,!;:··;::i. to bt=.::· ~::·C-3.·~ !::.;j 

! DE:·f i t'"il::·:::· t 1''"lI::' ~::;OF'r CL.I P .::t1'~'~:',::i 

I :3CALE:=. t.he LOCATE .3.t-·.;;·.3. te' 144:,<120 

Slow platter to 2 em/sec 

! 1:0::'::;;:-::::' t !'''!~:' ::;DFT C:L.. IF ·:::Lf"·e.=::t. 

! T ICt<~:. €:·;.)l;:·('::) 1. 2 :;':: t.;r'! it:::,; (~';)ef"':) J l~:i \' '...i" 

AXES intersection at X=0~ j=0 
!.,,!.=~.j Dr" T leV:;:. ~:';,)ef"':) ::.: ::; e:.);:::·r'·~) ::5 j 

! j·'i.:ijo!'-· TIC!< '1 !::·nqth (; GIItJ,.' 
~::;!:)l::'C 'i f i t:·~:. d:::l:::.h!;:'(:1 L_ I !···IE:: T,-:"'FE 

l Begins loop to PLOT 5 points 
~ Obt.:i·j ns· d.::t. 't,.:::i. C ()ci·-·d 'i !·"j·:::Lt t!-~.:::. 

1 PLOT:::. d.:i t .. :::l. C (:lor'd-: i""j.::'1:t· !:::.:::. 

! :3r)E'.:·j fie:::. d=i.~:·h1::·d L. I f-·IE T,-:"'PE 
Positions PEN at X=0, Y=64 
Dr·.:ii.,J:::. 1 in;::' to ><:::::l~~~~), \'=t:;4 

Specifies sol id LINE TYPE 
! LJ~BEL. ::::. t ;::': :t 

Initial izes loop 
Po:::· i t 'i en:::· F'Eh 
PEHD::::. d·::ii.t.::'i 

! Li:iI:EL..:::· t ;;;;'::<1:. 

Initial izes loop 
Po:;;;.·\ 1',. '\ ()\"·i::·~. F'E:\"'\ ::1.t 

LfiI:EL..::::. t;::·;:.::t 

':.;'::: -,!:,.:: 
'::~'.-' , 

Positions the label 
i 1 H:E:EL..:;:. t ~::·::<t 

'./ ..... '.,.' 'j ~._ ;_ ...• -. 1 
1 .m·1 "::~L'''''::; 
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Curve Fitting 
Curve fitting is a technique by which the general tendencies of data pOints can be plotted, as 

well as the individual points which make up the data for the curve. 

There are many curve-fitting applications available. Once you have decided which algorithm 

best suits your application, the graphic display can be used to show the results of the plot. 

For this example, the Bezier curve smoothing algorithm is used. The program allows you to 

specify which data points are to be entered as the basis for the smoothing algorithm. When 

using the Bezier technique, only the first and last points actually lie on the curve. The deriva­

tives, order and shape of the curve are determined by the other vertices. 

Example 

, / 

,.r-------------------------------------------------~/ 

/'------

/ 

m 
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REM ** Bezier Curve Fitting 
W :::;e·t up: PLOTTEP I::; 1 "GF':APHI C::; " 
;:~::1 (;"F.;API-H1:::::; 

DIM P(20,2),C(20) 
LOI~:G :'5 
[:::::I :: E 1.1' 

6~3 Il:;. ta ... _ input: IHPUT "Ot-·der of Cw···· .... .;:·", t·l 
1'0 IF (N<0) OP (N)19) THEN 60 

9(1 

i >::113 FOP 1:::::0 TO I··i 
110 DIG ITI ::E F' (l , 1 ), F' <I, 2) 
120 MO~~ P(I,1),P(I,2) 

L.fiBEL U:::';Ir·iG "D"; I 

! ::;P"::'l: fiE':::. t h~:' CPT 
! En~b E':;- t hE' CPT 
I In'i t. .:;. 1 i :Z:E'·S· Fh-·;·"":;,·):,,. 

C':;'nt',"t""" .:;.': 1 LfiBEL" 
! Se~s C:;IZE to I.? GmJ's 

I rd t. i 03.1 i ZE:" i·).3.t-· i ·~:ib 'j 1:;' I:) 
! :r n -j t i.::i. 'I i :ZE'S· t hi:::' 'loop 
! I n tJU t :::. .;:i. r"j ~=<, \l ;: () 0 r' d i j-"j.3, t. i::' 

C ( I )::::F-Rt'~Fa,c t (t·i ),/ < Ft·iF.:ic t r:: I ),:t:·FHF.::L( t. (t·~-~ I ) > ! C511 cui ·:d.t 6' !.,A::t 'j !..-Ie:-

t'1E>:;T I ! ~::E·Pt:·.3.t:s. LOOP for- !"'fE~:<T 
PEt·4i...!P 
FOP 1"":::0 TO 1 :::';TEP • 0~35 ! Loop to PLOT curve 

1:::1~1 ;:';:::::\'::::~~ 

190 FOP 1=0 TO H 
In i t i .;;i 1 'j Z~:·:=. 1.).:U·" i a.cd E"::::. 

L.oop ~·o PLOT pO'int 
~:~Xi ><=><+P(I,1:HC(I)*Cr··I*(1-·T)··O·j·-I» ! C.::J, 1 ( U l,:::i. t I;:' ?, ;,),~:t i i_~e 

'''''::::'''''+F'(I,~~)*C(I>*(T''I'''(1'-T)''(H--I» i C:;.lcu·I.:l.i:.'''· 
t·iE>':T I I Pe-p'::"'" t s· i nn~,-r-' 

• ~~:::::o 

240 
PLOT :,<~ 'r' I F'LDT ;,.[r;ooth,,·d 
i···IE>':T T out G!'-' 

;;;'50 FPfil'1E 
~~6 ~:i E]',iD 
2?() ! ThE' fc,l '! Cit.,1i n9 :::·E;'C t'j on dE:·f 'i nl::;':!::. t h~:' ·funl:: t 'j c;n 
2::::0 IIEF FHF:;.ci:- (2) 
2'30 IF 2=:(1 THEI···I PETUF':h 1 
::::00 ~::ETUF':rj 2:*Ft4F.:;.c1:. <:-1 > 
310 Ff·jEt·m 

Menu Selection 

'y' !').::1. 1 t.le 

Loop 

Menu selection is a graphics technique which can prove useful in some applications. Its primary 

value is as an interactive tool which enables the operator of the computer to perform things 

which require a minimum of programming knowledge, similar to an i.Y·i ,"':::.' statement. 

The menu selection technique is quite simple in implementation: present a choice of items, 

allow the operator to position the cursor at a selected item and press CD to digitize the X, Y 

coordinate, then determine which menu item the X,Y coordinate represents and implement the 

appropriate program steps. 

In this first example, the menu is used to provide the operator with a menu (literally). Since this 

is a simple application, the Y coordinate value is the only coordinate being checked. You 

should note that the '::::Ci:::H .. l::: statement is set up and the label is placed to provide minimum 

complications caused by positioning the cursor on the boundary between two adjacent items. 
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Examples 

I In [ ] Huevos Rancheros 

[ ] Breakfast [ J Crepes 

[ ] Lunch 

[ ] 01 nne r [ ] Omelette 

[ ] Dessert [ ] Fru 1 t 

L-====[ ==] W ,==nes ===========~=------I 
/ " 

[ ] Return To Menu 

~ 
/.~===============~ 

, / , / 

[ ] Ce as ar Sa 1 ad [ ] Pheasant 

[ ] Sh r 1 mp Terlyakl [ ] Fcnuue 

[ ] Knackwurst [ ] Lamb 

[ ] Squab [ ] Vea 1 Cordon Bleu 

[ ] Return To Menu [ ] Return To Menu 

/ " / " 

, 
-~/ 

, / 

[ ] FruIt & Cheeses [ ] Gamay BeaujolaIs 

[ ] Pe ach Flambe [ ] Bordeaux 

[ ] Chocolate Mousse [ ] Rhlne 

[ ] Baked A 1 ask a [ ] Ch 1 an t 1 

[ ] Return To Menu [ ] Return To Menu 

" / " 
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REM ** This is the Me~u plot (~~NU) 
10 up: I 

5~j 

60 

1 ~J~J 
t10 

.12~..1 

.130 
.14121 
.15~~1 

.16(:\ 
11'0 
1 ::;:(j 

PLOTTEF.: I::; :l :~:, II C~~~AF'H I C::;!I 
GRflPH I C::; 
~=;CALE ~~1, ~~, ~1, 10 
L.OPG 1 
C::::IZE 6 
F.:E:::TOPE '90 

C;OSUB Cho i ( e:=:· 
GO:::;UI: Fi nd i t 
IF I., '( >B) fit·iD ('1:: 1~3> THEr'~ C;O::;UB Br·~':··::lkf.::J,5t 

IF (Y>6) AND (Y:S) l~EN GCGUB L.unch 
IF (Y>4) AND (~<6) THEN GOSLm Dinner 
IF Cl >;2> !'it·m C{<:4) THEt·4 C;O:::;UB Iii.:·",:::.",rt 
I~ (Y>e) AND (Y<2) THEN GOSUB Wines 
IF Peselect=l THEN Set up 
E!·m 

GOSUB Cho i;: E':::· 

GO::::;UI: Find it 

::;PE'C i f i ~':·S t h~:' C~~T 

En·::t.b 10=':':::' t h~:' CPT 

Po:::;. it. .j on:::;· LRBEL.:::. 
f;€'t5 Ch=t.r'aci:.er'· ~=;I~:E 

Chti::'c k 1.).::1 1 Uf'=:' (:t·f \' 
1 coor-·dina.t~:.' to 
! irnplt-::;'fflE·nt th!;:' pr·opet~· 

j ()per-'.:;j, t i on 

.-,.-,,"':1 

.:::'.::~I:~! IF ('y >(1) AND ('r'<~"2) THEr··1 f~~E":::.E·l ;::,(t=1 
~~J~J 

24~~1 

~"2~5(i Fi it:: ! 
260 

\'==~=i 

F.:ETUPti 

PO I 1'-rrE~~ = 1 ~1!1 ~i, -~2 
DIGITIZE ,:';'!I'j 

C;CL.EAF 
f;:ETUPt·j 

!'10i)E ,,25, C:)C 1 E' 

LABEL "[ ] "; f'ie-a 1 $ 

31'121 FETUPN 

410 GOSUB Selection 
,g·;;,o PETUPt·j 
4:~:0 Li."!i"'ll: h: ! 

to prevent recursion 

Po::;. it 1 on:::· C UP::; OF:: 
Ir"'!put:=. coor·din:::J.t.e· 
C'I .. ::;·ar··'::::. t hi::' C;l·~·.::t.ph i c:::· rfl':':'f!!OI'~':) t: CPT 

! j='F.Ji!·'iE:=, t=' 1 ot t i r"p;! ·:=i.r .. ·t;··::J. 
I Initial izes the loop 

! Positions the PEN 
i L.fiBEL.::;, t E'>::t 
! F.~~':·PE·'::i.t;::. t hl::' I OO~) 

! Positions the DATA pointer 

44~~ fd::~:::;TC)F-~:I:: 45~~! ! Po::::. it i on:=· the DfiTf/ po i nt i::'f"' 
4~:;~.3 DF~Tti Ce.~i:::~3.t .. · ::::.::ila.d, ::;ht~"iri'jp Te(·i~}::!i.ki,r<n.::ick!.'.IutM·:::.t,:=;ql.A.d.t·),~:~:.·tur·n To !"lenu 
4f:';O G03UB :::;e 1 E'Ct'j on 
470 FETUF.:f-·! 

510 GOSUB Selection 

~:;30 De:::.:::;.E'r,,·t: ! 
540 RESTORE 550 

5?C f~:ETUF.~N 

5:::30 i·J·1 nE·::::·: j 

610 GOSUB Selection 

! Positions the DATA pointer 

! Positions the DATA pointer 
~:h i ne, Ch i ·:d.nt i , k~E·t Ui'~'n ! 0 l'lE'nu 

a 
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In the second example, the menu selection allows the operator to select a graphics driver 

routine. This routine is used in conjunction with further interaction in the form of specifying the 

origin and end points of the figure which is to be plotted or erased. 

.-"" .. -.: .. .:.! 

, / 

,r-------------------------------------------------~~------~/ 

Draw Erase 

Circle Circle 

Line Line 

Rectangle Rectangle 

//~--------------------------------------------------------~"~ 

REM ** This is the DRIVER (DRIVER) eample. 

DEG ! Sets DEGrees mode 
j I (i .j t 'j ,:::J.'j i :z.e ::::. !, .. ~::t f~' 'j .::1]::; '! ::.:;' 

40 DATfi Dt .. ·.::ti.,.I!1 Er-·.:i:::,E·, Ci r"'( 1 "::', Ci [,M'e 'i t:·, L'i n::,:', L 'I r··jl:::'!,l~:E:'ct,~::tf'i!;;;I·i ~'~I F~E:·ct.::tnl;l·j I::;' 

Sti I t',ITE(;E~: F1r"'f"'.3.~) ( i 6:~;:::O), !'IE'!"'!U ( l6:~:::::O) ! :::;~:::·t :::. t.q:) .3ft .. ·.::L~):!:. 

PL.OTTER I::: 1:3, "(];:AF'HIC:::;" 

100 

GF:F"iPH I CS 
:::;HOL·j ,,1, 
LOF::G 5 
C'312E 6 

11~3 Choice:::.::! 

14t1 
1~50 

16E1 
170 

FOR Cycle=9 TO 3 STEP -2 

MOVE 250,Cycle*40 
LfiF.:EL. Cho i c 

! Specifies the CRT ~s the plotter 

! Sets SOFT CLIP area t,o 10X10 
~ets LABEL orjgit~ 

! ~:>::,t:;:, Ch::U'-',:ictt:'(' :::;IZE 

Reads LABELs for ilne 

LFn::E~l_:::. '1 'I (;1:::' 

F~:!:'~·P~~:·':i t '::, '~. hi::' t 1: M. r 

;W 
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210 ::;E·t tlP:! 
220 PEt·j 1 
2:3r~1 

24(1 
250 
;;-,60 

GL.OfiD NE'nt4 ('*') f~:eLCIi4D~:; Gt'·'-:id.ph i c :::- IT!E'rliOt-·::. 1 

GOSUB Find it I Selects an item 
GCLEFiP I E,.···3.".e;:. Gt-·a.ph i c ;,. ",E·r(,O'-·;) :~., CFT 
IF :'< >;~::::::O THEt·i PEt·j --1 I Ch;,·d: ;,< i oC·3.t .j 01···, fo;·-· """"'3.:".,,,. 

e27'0 
e2::::0 
e2'30 

IF (, .... >;;-,40) AND (\' 320) THEt··l GO::;UB Ci,.'c·le I DetErml!"""!es. ope'-·.3.t.ion 
IF (' .... >16,:1) i'1t·iD ('r' 240) THEJi GO::;I.JB LinE· I DetE·j·-·m·jnes. oper··.3.1:.jc,n 
IF (Y>2) AND (Y<1 0) THEN GOSUB Pectangle ! DetErmines operation 

::::0>:::1 

::'=~JO Find it:! 

::::6j~1 

PO HiTEF: 5,5,-2 
DIGITIZE i':, 'r' 
FETUPt·i 

! I npt4 t· :::. 

:370 C·jt-·c ·IE·: I 

3::~(1 ! 
Dr'.::...!.,.!::: .. ::J. cir'clE' b~) di!;Iitizin!;1 :~~: rJo·int~::. on thE' C'!r"'CUmfEY'enCe 
~'JhE'n ~.:·r·.::t.:::. i r!!;1 thE' C i t~·c 1 t.::', c hoo::;·e t ht~·E'E' po i (r\:·:::. f .• .Ih i c h ':1r'E;' 

E'quidi:::.ta.nt fCrt~· be:::.t r·I:;'::::.t41ts:." J,:d.99'i 1:;';::' rf1-3.~:) r"equir"l::" ~::.E":"!,}E"r'.3.'j 
400 GO:::UB p;,·c·3. 1 ., 
410 GOSUB Find it 
42(3 >,~3. =:'< 
4::::>3 .... 'a:=' .... 

440 C;OSUE: F·j nd .j t 
45~j ::·::b ==>< 
46(1 'ylb::::,-(' 

470 GO::;UB Fi nd it. 

4'30 .... 'e=\' 
500 Side a=SQR(ABS(Xb-Xc)A2+ABS(Yb-Yc)A2 
51(1 ::;.j dE:-b=:::GW (AW:; O:::'<c -i':.3. )·····2+AB::; C .... c ._'{,:;. ) ..... ~-::: 
52r~ S i cit:? c ::::::::;OP (AB::; <>:~a.-::·::b >·····~:+AB::; ('Y'.::1 -,\'b )·"'·2 
5:::::0 Ano:;Jl-;;-:...._c.3.b=ACS «::: i dE:.....:3.·····2-::=.; i dE~ __ b·····2-::;·j 
540 Avq side=.5*(Side a+Side b+Side c) 
550 F:3.d:j·u:=.=:::; i dE:.....:3. *:::.j dE=:b*::; i dE=:C ... ( 4*fj-;:::;9 __ s.·j 
56(1 
!:i{'(1 

5:=:~~1 

59(1 
6(1t;:1 

610 
62(1 
63(1 
640 
65f:l 

1'·11 =._. 1. ..... ( (' ..... 3. --'-r'b ) ..... (>,~:l. -i<b :;. ) 
1"'1;:;::='-1.····( (\'b-\'c ) ..... C'·<b-·i':c::.) 

i rfIE'=(;:(:i +;:<b ),/2 

[.::iI,'\ c u 1.2 .. t e:=:· :E. C~E' 

! C3.1 c u 1·::t t I:;':::. ::,~, dE· 
I C.3.1 0:1..11.3.1;. E·:~. ;'.. GE-

·····2) ,/':: ·-;~~*S i 

615(1 ,'10',lE ~:; I t,~ (Ci >*F.:ad i U:::.+;:·:; i ntE'r'S,E;'C t , CO~:; (~) > *1;'~.3.d i u~~.+\' 'j r"l1:. ~.::·t~·:::·E·C t. 
670 FOR I=>~l TO 36(1 ::;TEP 15 
6:::(1 DF:FII,j ::;; It··1 0:: I )*R;;.d i U::.+>': i nt.;,r;;'·ec t, COS 0:: I )·~·R:;.d i u;:+ .... ' i nt'2"f"··;:·ec t 
6'3(\ t·1E>:T I 
700 Done circle: ! Exit for circle routine 
7' 1 (1 GO::;UE: 

:Be 
Ci=! 
i:r£; 
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740 L. i ne:! Dr',3.1 .. .I~:' d, 1 i n~:' b~) i npt~t t i r"i';I t hE' end po i nt:::, 
'?50 CO:::;!...!B F~:l='C,3. 'I 'I 
"('60 C;O!:;I.JB Find 'it 
7?(1 ::<ot", i !;l i n::::;:< 
7:::0 \'or""iq'in=\' 
790 GOSUB Find it 

:::10 \'end::::'/ 
820 MOVE Xorigin,Yorigin 
:=:3~J DP14l·J: ;E'nd, '/E'nd 

e5t] ><::::\'::::(1 

:::60 f;:ETUFi··i 
:::70 f~:E'( t,,~t"j!;! 1 E:'::! Ilj·-·,a.i .• .I::: .. St, r'E'c.:±t"Pj i E' b~) i 1'''iPUt t i nq t.. h~:' C!F)PO::::, 'j t E' C ;~)j'*'net-':;:;, 

E::::O CO:::;UB j:;;:E'C,::J," 'i 
:::90 G O!::;UB Find i t 

910 '(1:=\'4=\' 
92,,) GO:::;UB F i nd"_,, j "t. 
9:30 :":::::=><4:=:::'< 
':'014(1 \';;~:::'l3::::''(' 

950 MOVE Xl,Yl 
'36'~i Df~:Ai,j >::2, '/2 
9('0 DPAI,j >::::::, \'::;: 

i ~J~~1~3 
iOU3 
10~~O 

Iif;: FH,j :-::4, '/4 
Df;:Ai,j ::<1, '/1 
GO!::!.JE 
>:::::::'y'::::~~ 

PETUf;:t·4 

r't 

1030 1': e'>:·::. '1 '! : I Th j ~,. 'i o'id". t he CPT pi c t W"·<,? ft"'offl ·an ,in .. ·.:.>' 
1040 GL.O~~D j=fr·t*',a.::)(*) ! F.:E"LOADS thE:' 9r'.a.phiC:E. dr·.3.1 .. ,lin9 on the' CF~T 
1 C35(1 f~~ETUi~:t,~ 

1~J6~.3 3a.!.)€:' (r--,t:! Thi :::- :::·tOt--Eo:::, thE' CRT pi ctur'E' into .=t.n .3.r·t-\3.;) 
107,::1 ~,jAIT ::::o~:m ! Di :;;.p·I.:l.:,--,,,. t.h,;;· pi ct'"w'e fot"· :3 ;;'.E·ccnd:;;. 
1 ~J:::O G::;TOf~E t1t .. 't-·,::i.~:) (~E- ) ! ::;TO~;~ES thE" CF.:T p'i (t. !Jr'!:":' 

1 (190 CCL.EAF;~ 

11 ~~1~) PETUPt'1 

-
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Some Interesting Examples 
The programs in this section are given to show some interesting capabilities and programming 

techniques. In most cases, each program line has a comment that describes what the line does. 

After running the program and understanding how it works, change a few lines to make the 

program do something different to fit one of your applications. 

SIN(X)/X Example 

',,----------------------------------------

1. se 

SIN ( X)/X 
l.ee 

.5. 

13.1313 

-. sa 
, , , 

.'. ~ W N 

c: c: c: c: c: c: c: c: 

/ 

----------~/ 

c: 

//~--------------------------------------------------~'~ 

~~Ef'i .;J~~. Thi:=:. i:::. thE' E·>::.~.rnp·! I:;' for~' SIt·4<>;:)./·y· <:::;Ii···l(~:<» 

1~] ! Thi::::. Pt~'o';lr·am p'lot.:::. tht=.:, :::;Il·,4E<;:·:;)·/::< 'fl'-' ())'(j "--4FT to +4FI" 
;;"2~, j The' pr·c1l;:W··:ifl"l 1.,.13. it:::. fc)f'" ::"iGU to r!',ol . .,!O:'::' th~:· CUF·':;OF,' tC) DICITI:~E 

:~;(1 1 .:"1 pO'int, .:anel thE'n pr·-int.:=:. thE:' !I'_.f!; .::t(pj ll'y'l! !.}:':t1!.AE:·:::.~ 

40 
::;~::i 

lW 

GF:F1PH I Co; 
FF=:flt'lE 

LOCHTE 10, 

Specifies the CRT as the plotter 

SE'ts the radians mode 
Def' .~ 1···I~':·::::· a.r'F::i. t c bt~· ':;Cf!LEc! 

- . 



~ .-,,-.. 
.1.L-::'''':'' 

140 Xmin=-4*PI 

210 

! ***** Specify user- units, 
::; C At. E ::< i"ll .j n, ::< if~~i ::<, '-c'm 'j n, 'i m3. ::< 
AXES PI/6,=5,0,0,3, 10 
FFAt''il:: 
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d r'.d. I.,.! F1>;:E::~ ·2 .. nd FPAt'"IE ,;}r·.:iph 
i ::;CALE (:Jr···aph i.,J; th u:=·er" un'! ,\-",. 

DI-·.'ll.,,1 m<E:='; 
! F~~F1t'1E thE' P '! ot t i n!;;;1 ·;:!f'E;\:i 

240 1 ***** LABEL axes, using subroutines 
GO::;IJE: L::<.:~: .E';· 

C;O~:;UB L..~:,.'.~1.::<~i:·:::. 

! u:mEL.. /, ·::l:'< i ::;. 
I LABEL '/ .,1:'<;::;. 

300 IF X=Xmin THEN MOVE X,SIN(X)/~ ! MOVE to start when X=Xmin 
:,,:10 

::::::::0 

1 F ::<=~~1 THEt·~ Out 
liF: f1[,1 >':, ::; I H 0:: >': > .. ' ;,,; 

:~:;50 Out: t'R::~:<T >:: 
36~j 

3'30 
4e~~ 

! ***** MOVE and LABEL plot 
i"ICI"iE --:::. 5*P I, 1. 1 
UJPG 1 
C::;:[:::~E ::: 

! Avoid dit)iding by 0 
! Df~:t1l'J to J'"i,,:='>::t pO'1 nt on c ur·;·)I;:' 
! t"1 0 i",1 EtC' b:i :::. E- 'f 'i n E:' 

1 DPA1"J b.3.1: k t () ;: ur-' i.) E;' fot'" f i 1 'r 

! MOVE to start of LABEL 
::;pe-c 'j f:) L.l=tBEL. or·i 9'i n 

! ~:;p~·c i f~) Ch3,r'.::lC t E't-· S I ;Z~E 
4it1 LABEL U::;Il"~G "tCI

; ":=;Ir'~ C).·, ;,<" ! L.ABEL f)l ()t 
42(1 C:::;I;]:: :~:; ! ~\::'SE·t. Ch:3X",::iCtl::;'!""" ~:;IZE f(,r' DICITIZE 

! Place CURSOR at 

450 ! ***** This allows you to DIGITIZE and PRINT points from the CRT 
46fi Loop: 
470 DIGITIZE X~Y 

4':~O 

500 

::~;;;::o 

::iJ(1 

540 ***** LABEL axes routines 

L·J::t 'j t fot .. , COt,{T'i nUE- t.o DICITIZE >::, 'y' 

g.: F'F~: I NT >:; dX'ld \' on Thei'-'I'l'i.:i 'j P!'~"j nt er· 
'/:::::I!, ''(' 

! Specify LABEL direction (down) 
580 LORG 2 ! Speci 
59(1 FOF >::!:)o:::, it 'i on::::>-=:m inTO ><r(~:i>:: ::;TEF' PI 
600 MOVE Xposition~Ymin ! MOVE to LABEL position 
610 L.FIBEL. U:::;IHG !'I"i4D::<~K!I;::f)O:=.iti()i"'!./PI, I!PI!1 ! L.fiBEL tt:·>::t 

6::::0 F~ET'U~~:r'i 

64'-:; 
6::iO L~ ~)·::i::<e:::, : 
1::;6(; C:3 I ~:E 3 
6"?ij LD I ~~: 0 

r'~E;:<T \'~)C~~. '! t 'I ()n 

PETUj~:r'~ 

Specify LABEL. direction (left to ri 
! Specify LABEL origin 

! MOVE to L.ABEL position 

! Repeat until complete 

m 
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Football Field Example 

, 
,r----------------------

/ 

W 
L 
o 
I 

HOME 21, VISITORS 14 

< 
H 

lf) 
H 

--l 
o 
AJ 
lf) 

/~---------------------~ 
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F=:EI"'! ;";:' Thi ;:;, 'i :C', the Footb;;;" 11 E'::'::ar"l~:,]" <FUTBFiL> 
10 ! Th'f:::. pr'·o!;;!r·a.i!'! dr'.::!I".!:::. a. footb:d,'ll f'il;;:'ld tC) dE·i'(p:<n~~.tt""=ltE· ::::.orne it-itE·r·E·:::.t.inl;~ 

::::(1 ! ,:.:ct.p.3.bi '1 it'IE':;:- .::irjlj PtR'o';;ir·.3.flHnin';I tE'chl·"!·iquE-~:. lJ:::.'j!"'i!;I tr-I1::' C;r·a.phic:;:. sta.t;::'fnE'r-!t:=. 
::::0 I 

4f! 
50 

.60 

100 

PL.OTTEF=: I::; 1. :~:, "i:;PFiF"H I C=;" 
GPHF'HICS 
FF=:Hr'lE 
LOCfHE 10,1. :t;;:::, 10,.::'[1 
SHOW ~50,60,~30/::,80,~ 

DEG 

110 ! ~t~~·:t*~~ Dr'·:::tl",l \'.~::J.r·d L i nE':::· 

oi .-,,-.. l.-,F' 

1('0 
H::O 

e1 '30 
~~~~JO 

CL. I F' --4(1 'I 40" 
L.It·~E T'lP[ J 
GRID 10,70,-40,-30 
I 

CL. I F1 .. -'~)~j, ::;~1!1 
LUil:: rc'P[ 
FPAt'IE 

~~~ 1 (1 ! ,t"*,*,~* Di'-·,::1 I,.,1 End Zan!;:'::;, 
~:~2(:~ 

e2::0 

,"', ,,; ,"~ 
,'::'''1' ~':'I 

350 

CLIP 
FFfit'iE 
I 

Lope; ~) 

LDIF~~ ~3 

FOP C;o::l'l ::::,-1 TO 1 ~:;TEP 2 
FOR Post=-l TO 1 STEP 2 
!'10 J'/E GC(ll ':':-60, Po::::· t ,*,6 
LFCBEL. U::; I r¥; n j,;:: II ; II 0 II 
t'~E:O<T F'o:;;;-~-

:~::60 ! ~~, ~~*~~-:t:, L..F{BEL '/.:::ix"cl L i nE'~:· 

! Specifies the CRT as the plotter 
I En3.b 1 '='2- 1:- h,=' CPT 
I FPHt'lEs thE" :30FT CUP "u"'e,;;;" 
! DIi::' f 'j n E':::- t ~R!J3' .a. r' E"::l ,t 0 bE:' ~:; Cl=tL E d 
! ~::;et :;:. ();·)E'r-'·::i 'f 'j :::. 'j 2:1::' 

~=;E:·t :::. t hE" deqt~'I-:::'E":::, ITlod€' 

! elM I F1 1 E;-'n';;it h cd~' '/·:2Lt"·d L. i nE'~5, 
! ~:;pec i ·t'~) d,::i:::.hE:·;j 'I i f'IE' t ~:,Jp~:' 

j D r .. ·.:!!. I .. .! 'y',::it"'d L. i n6'::-:, 

! CLIP at Field Perimeter 

I CL JP a"t, End ZOI'"I'~'~'-

! Dna, I .. .! PE'j'-'l metE"!'''' .::Lt. End ZonE:'::;. 

! LABEL left to right 
:::' 

Specify one of two posts 
! t'1(1J,,'!E 1:. (; 9°,::=.1. '! po:::,'!:. po~:, it i Dn 
! Dr"'~I".i !~oa,l po::~.t 

1 PE:·PE:'a.t. fo~'" oth~:'r' P05t. 
fo(' otr-p::t-· qCL::L 1 

:::~?121 C:~::;I:2:E: 4 ~::;p,,:::,c i f::..1 Ch:if',:3,ct.er' ~=;I2:E 

:::::::~j L.OPe; ~5 ! Ce'nt er· L.1::iBEL.:=.· 

410 LDIR 90+90*SGN(Side) 
i'10 1,lE \'.::lr-'d!l ~:; i c:l~:'~~~~::; 

ify one of two field sides 

4::::e L!::iBEL.. U:3Ir'~G !ID!)'! ;5~]-"F1B:=;(\'.~:ir"·d> 1 Lt'1:E:EL '·{a.r'd 'I ine 
44~3 f'iE)::T \',:'ir-.j fot"'· r'~E::<T \'(;:J.~'·d 1 i f',e-
45~~~ r'~E::<T :::; 'j dE' ! F;;~E·Fll::,.::J,t fOl'~' ot.hE'r' :::;, 'I d~:' 

4:::::0 
490 

510 

1::"-,,-.. 
,_I.':,;::,,' 

540 

C::;IZE :::: 
L"OF::G 5 

1"10"/E -"'5~:;,~) 
Li:rBEL U:::; I r'iG II i< H ; II HOt'1E II 

LD IF: ,-,912: 
["[01

/[ 55, ~~[ 
LFiBEL U=::; I r'~G II K II ;i I! 1,/ I:3 I TOP:::; II 

570 ! ***** L.ABEL Score 
c~::; I ZE ~:5 

L.ORG ~5 

LDIi~~ 0 
1'1D!)I::: lZi, ._':::::!:=! 
L,fi:t::EL. '-:'i 

,:',.t., 

i :3pec i f\.i Ch;~.t"',=u: tE"r­
! CI:::'nt E't~' LMi1:BEL::::. 
I L.fiBEL. bottorl'! i:.O top 
! t"IO\iE ~. 0 'j €'ft End :Zone 
! LHBEL End Zone 
! LABEL top to bottom 
f 1""101'/E t (1 t'" i E l'jd 2:0t"IE' 

I I_ABEL. End ~~one 

Cent Et-' LFiBEL:::, 
LABEL left to ri 
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LOG / LIN Chart Example 

.'-, ,"~ 

.,,- ~'! 

140 

.19'J 

.~~(:lO 

',r-----------------------------------------------~----------~// 

\'[1'1 i r"i:::::~~r 

'/;.,.".,:'<= 1 00 
'j nt E't-·i·).::l 'j ::::LGT < \'rn.3.: :··-'r'fiI in> 

n::::e 

LOCATE 15,75,10,95 
::;Ci::iL_[ ::<m'i n ~ 
LIr'~E T\'F'E :3 
AXES 10,0,O,O,1,1,170 
L~ I r'~E T\'PE 
FFfil"IE 

LOG / LIN Cnart 

! Sets DEGrees mode 

! 'y' .;::J.::{ '! :::. i"fI.::i::{ i mUff! 1.).3. 'I UE' 

! t·ium!:n::·r'·' (I·f d~2·C.=Ldli:·~=:;, a 1 Or"p;i '/ .::1:: 'j :;:. 

! ::< .::1:: i :::. iYi 'i n i l'!!Uf!"! i·).:::L 1 U';:' 

::.:: -:1 ::< i :::. ffi.:i >:: i fj'j U f(j l·)·:i 'I u e 
ifies the CRT as the plotter 

LOCATEs SCALE area from 15,10 to 75,95 

t ~~~;~::." 1:;:'( t ::;. d:is.hed L I r'iE T\'PE 
j Dt'\;:Li .• J::::. i::i><E:::; i.-.i'j th TICi< iil.:i('k:::. on 
j Selects sol id LINE TYPE 
! i=·~:~1=it'1E::::. t h~:' :::;OFT CL I F' a.r'E":::l 

.:i.: : 1 :.::. 

L.()()t) f'o(' ~:',:;j,C h Dec,::tdE' 
L(:;op f()tM

, i ntf::'r';,),3.1 T ICt::::=. 
1'10\iE 0, DE;'C,:±dE'+LCT (I nt I::'('!.).~,l ) 
D!?A~'4 1 O(~, Dec,:i.de+LCT ( I nt ~:,tM'!')'=L 1 

1'10\,'E:::, F'Ej'·~ to \':= I [,"!t ~~'f-'!),:i 'f 
DP!~l,t:· 'i nt er-' !,)'::-:t 'j CK 

l'10i,,'!E i2i, D~::;'c.~dE· 
DPFll,J If;!D, DE'(.::LdE' 

t'~E~:'::T Dec.:ide 

F:~~,:·pe.::i t. :.:::. FOI~: [,iF>::T I nt l::'('i,},S,', 

j"1(1"/[:::, PEt·~ 1;. 0 ~:.:;=(i, 'y'==J:iec.a.dE 

D~~:A~,J::::· Loqr" it t"i!(! 'j c T lCt::: rfI.3.('k 
F::i=·~)l::,.::J.t ~:, loop FOF: HE::-Cr Ihs:'(.::ujf::· 

• 



250 Loa labels:! 
;260 Cbf.~~G:;::: 

DfiTti 1, 1. (1, 1 (:~~=1 
FOF~ DE'c.d,de::::0 TO 

C:::;IZE :::: 
:2:~1t1 

::"1(1 
::::2[; 

FOt~~ I nt E"f'I,),3, 1 =2 TO '3 

'-"-"-~ .,:,,':,fo':" 

::::40 
:~:5~~1 

4CJti 
410 
4~~~(i 

4::::0 
440 

46~::1 

r'11)!",'E -~ ~::i5, DE'C-3.dE·+LCT (IntE·t"·',)·3. 'j ) 

iJiBEL I nt E'j'-·'·)·:;; 1 
t·iEin- Int. ""-".)'::;.1 

C;3IZE 6 

2E ::;: 
Lope; :::: 
LD IF.~ "-'4~) 

4'?~::1 Te>::t: 
4::;~j 

4'30 
~:;Ofl 

'510 
::::::::0 

SETCU 
1'10'·/E '3~:~, :;0 
L.F'iBEL.. '!LOG ./ 
EHD 

PLOT Example 

I T I. 1 
L..l i"j Ch3.f",t I! 
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n::a.t,~J. fClt", 1.a.tll::;'l s' 
Loop fot", E;',ach D~:'cadt;:3' 

Loop f()r-' i nt,::;·r'I,).:a, 'j TICKs 
t"iOVEs, PEf'4 t() \'::::Intt;:3·r,t./?11 
L~lBEL.~3 I ["it.> 6'r' t,.1.2:i 1 'T I Ct:: 
Rl::'pe.atE, FOR 1"'IE~<T Inte·r"i,}.ti.1 
S,:::'t3 C~3IZE 1;.Q f~; 

PEi=}D:=. L09 :Dl:;'cadE' 
rtIO'>/Es:· PEt-.! 
LABEL::: '/ 
RE P;;:l'.::i~, :::' 

~:;~.:·t:::, CSIZE to ::; 
L::lr~ll='l Or- i 9 i n :3 

;:;et s· GDt! ... :::' mode' 
t'10\,1E~~, PEf'4 t.o 

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

oz 
/ 

/ 
---------------------------<~ 
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PLOT Example continued 

10 

40 

:::~3 

'30 
1~:10 

REM ** This is the PLOT 
PLOTTEF.: I::; 13," GF.:APH I C=':;" 
GPfiPH I C:; 
m··! EF.:POF.: GOTO Oops 

::;Ct~iLE ;:<mi n, >::r(~::t:;<, 'y'mi n, '-c'rna,::-=: 
: I 

110 Loop: I 

e: :a.l'llp'! E' 
I 

(PL.O ) 
fies the CRT as the plotter 

Sets lower left limits 
Sets upper rl limits 
:3CALEs. thE' LOCATE ·id.t""E··3. to 2(1)::20 

Dt'\~i.I.,.I::::. A>:;E::;; 
Fr';;~f11···!E:=. :::;OFT CL. IP a.r'E;";;i 

1~'20 F;:EAD >:;!.}.::t 1 UE", \\.i.3. 1 UE', PE"n~_.c (lntt-·o 'l l REFiLl In::rrr4 f'c;r"" ·r i qi .. H-·~~:· 

i4fi GOTO Loop 
150 F'i ni s.h: ! 

H,;O EHD 
170 Oops.:! 
1:::0 IF EP~:r'~:::::]6 THEt·{ Fi ni :::.h 
190 DEEP 

2il21 

2~;(1 

26~:~ 

E>:I T GRAPH I Co:; 
Ii I :=~F EF;:E:t'!$ 
GOlO F 'j n i :::.h 

DfiTfl 
DATA 
DATH 

.... , .-, -l 
,::., .::., 1 
(:. .") _.! 
'_', .::.., J. 

5,::;, -~t 
2:::f! Di=iTti ~-.:. ~I ,~.:., ,:::. 

290 ~econa figure:! 

::~;tO 

::::;;:::D 

340 

DI=!Ti=j -4,;;:::, -··2 
I!I=j"rA ·-A, 4, -·1 
DATi'1·-;::::, 4, -J. 
DF1TI'1 -'5,9, ·'-1 
DfffA -<:':,4, '-1. 
D~-:1TA -H6, 4,-1 
Dt1Tt1 "-6,;2,·- i 
DflTfi ·'·4,;2, 2 

Dfrr~Mi ... ~~~, -2, 1 
Df1Tf'l .. -::::,-2, .... · 
D PiTH _._;::, _.;:: , .-. 
DtiTA --;;;~, ..... ;::, _ .. 
DHTfi 2, --,:::,.::~ 

440 Fourth igure:! 
450 DATA 2,-2,1 

DfiTH 
D!~T!:! 

DfiTfi 

0:' ._ .. ') 
'-' .~ .: .. , 
~'2, "-;::, .. -
;:;, ..... :::, ._. 

PL.OT DATl-1 

1 On OUT elF DfiTfi corD Fin i ~:. h 
! ;::; i t"i';1 out 
! Turn off the CRT 
! Ii 'j ~.p 1.::1;:} E·t~·l·-·Oi·-· filE'~=:.:2.::'=t1Ji:::· 

! TE·t~·min::.i.tE· pr·ol]i·~·.:::tm 

• 
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FRAME Example 

, / 

,r---------------------------------------------------~/ 

//~--------------------------------------------------~'~ 

F.:EI'! .;; ... , Tfyi ;:' i ::;, the FPAt'1E e>::.:;,mp'! '=' <FF.:FIf'1E::-
10 PLOTTEP I::; 13," GPfiPH I CO::;" I ::;p'3'C i fiE';:, t he: CPT ,'1:=, thE' p'l ot. t. E't"' 

~)] GPAPH I C'::; I En:"b 1 ~:'S t hE' CPT 
• ::::0 FPF'1t'1E I Dt'''.'1I",1;:,'::; FPA!"'IE ,:"t"OI"md th,,,' SOFT CL IF' are,,,, 

40 nlD 
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LIMIT Example 

',,---------------------------------------------------------~// 

---------------------l 
1 1 
1 

1 

1 1 
1- ____________________ " 

//~---------------------------------------------------------/,~ 

i~:Et'i i~~: Thi:s. i;::. thE' L.lr'1IT '::<:·::.:lmpl E' (LIt'IIT) 
.-:. f;;~EJ'1 .:?* f"k)tE" th:it 'j irlE':::· ()t"" L.ABEL.:::· c·an (lot be dr'.:d.i".!(r ou't:.::.ide' thE" HF'1~:D 

.,:.! REM ** CLIP limits, unless the LIMIT statement is ~ 

4 REM ** execution of another LIMIT statement 
5 REM ********************************************************************* 

.4,,1 
41 
A .-, 
'-!'':~ 

44 

PLOTTEP. I::~ 1::;,"GPAF'HIC::;!' 

F'F.:m'lE 
LIMIT 15,15+150,10,10+100 Specif'ies a 150mm 100mM plotting area 

th~:;:..t 'i:::;. clf'f:::.I:='t f'r-'Of!! thE' plott;:::,f-····:::. 
loi .. ,ler' 'j l:::,ft ph:):::. 'f ca. 'j bO!,A(;d::::·:: Th;;:~· ;::.pE;:·C 'j f i ed 

e is 10mm up and 

::;p~.::'c 'j f i (:'S· .::1 da.:::.hed 1 i nl::' for' n~:·I.'J ::;OFT CL IF' a.r'e.::J, 
Dr'.:il .. ,I:::. a. Ff.::f~i'''IE .:::t.r·ound th,,:.' :30FT CLIF' ·::i.r'l='.~i. 

• 
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CLIP Example 

40 

',r---------------------------------------------------~.// 

1 

1- _______ I 

//~--------------------------------------------------~"~ 

REM ** This is the CLIP e:ample (CLIP) 

SCALE (I, l~~ti,O,::::~~i 

CL IF' l~j, :::::5 
LIr'1E T\'PE 

! Sril:='c 'i ·f i 12'::::' ;::;OFT CL. IF a.i·~·;='.=l 
! ~=;p!::'c '1 f i 1:;':::. ·;:1 d::t:::.hed '! 'j ne for' ni::'i .. J ~::;OFT CL. IF ·:jf·I~~··::~l 

! Dr···~:J.t.,.i:=, .3. F~;:f1t'IE ·::it~·ound t ]'''P::' 30FT CL. IF' a,r'E;\::1. 

nijj' 
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Histogram Using CLIP Statement 

, 
" 

r-

-
r-

-

-

- 0-

r-
- -

/ 

/ 

1~~E!'1 *.:.:' Thi ::::. E·::·:~::tfl'lpl E' (BAF.:) :::.hOhi:::. hOI .. .! the CL.IP :::·t·3.'t.E'm~:·nt 

F;:Et11 ** c .. ::J.n dr'.::!I .• .! .:1. ::;:. i mp 'j E' hi:=. t CH;;':W'·~:':i.m" 

//' 

" 

10 PL.OTTEF.: I:;:; I::::, "(;PAPHIC:::;" 'ifi,='s, th,,,:, CRT ,::t,:" the p':QttE:"'" 

20 t:;PFiPHI C=:; , E:n""b 1 "~'so thE,' CFT 

e70 

90 
100 

SCAL.E: 0,21,0,100 
F~::At'lE 

FOF.: f.~;;,r=1 TO 10 
R~.r· 1 E'n';;;lt.h::::l;,:t·iD*1[1~3 1 C~:;·nE·r"'::lt~:·:::. ('.:inc!orii d~.t.:i for" l:;'>::.;imp'! t:' 

CLIP B.3.1·~·*2-1" B.::t.r-·*2" ~~l'l B.ar· 1 er"!9th ! ~:;~:·t:::, ~::;OFT CL.IF' a.r'E:'·i.::t equ.:i'! to C1.:::!.t.::i 
F~:~tit'1E . .. ~- i F·pr1i'''iF~:::. t h€:' :::;;or::"T CL I F' ·:~ .. r"·!~;:,,~, 
t',IEo<T ]::,:;"'''' , F'E:"p,::',;;l,t :0, POt .. , r'iL<T ]::;;.!'"", 

[rom 
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Plotting Outside the Hard Clip Area 

H) 
2;:1 
::::0 
4>-1 
5~] 

51 
6;3 
"70 

e :::~3 

:::::1 
90 

el00 
101 
110 

e12;:::1 
121 
1:::(1 

',y-----------------------------------------------------~// 

\ 
I 

\ 
I 

\ 

\ 
I 

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

//'~------------------------------------------------------J.,~ 

F.: Et'1 *.;:, Thi:=. e}::.2I.rnple dE·mon:=.t.t"·.2I.t.E·:=, plot.t.it",,;) 
REM ** out.side of t.he physical plot.t.ing 
REM ** limit.s of t.he device. (LOST) 
PLOTTER I:::; "GRAPHIC::;" ! :::;pE·cifie:::. t.hE· CRT .2I.S t.hE· piot.t.E·t' 
GRAPHICS En2l.bl E':::, t.he CF.:T 
LHlIT ;:1,1:::4,(1,149 ::;et.:::. LItHT::: .. 2I.t. ph:'):si(.2I.·' n·;2I.}'.imt-lm fe,t"· t.he Cf;n 
FRAt'lE Dt"·a' .. .I:~. bot"· del'" .2I.r·ound thE' SOFT CLIP ,2I.t"·e·2I. 
CLIP 0, HX10, 6, W(1;3 SE·t.:=· ::;OFT CLIP ·2I.t"·E··2I. 9t"·E·.2I.1:.e·r· t.han 

LItiE riPE 4 
['10"/E 5 t],5(:.1 
DRAI,j ?~i(1, 75 

LIt·iE riPE '" '-' 
DF.:A~,j O,?OO 

Ut·iE T\'PE 6 
DRm~ 

.'~,t::" .~.,t::-

~ .... I, .:-,:,,_, 

am 

! HARD CLI P .2I.t"'E,·a 
I Ch2l.t"'9E·:::, tf",>~· LmE n'PE 
I t·10'· ... Es ne··2I.t"· t.hE· cent.et"· of t.he CRT 
I DRAWs line be9innin9 inside and ending 
IOUt.:=. idE' thE' HAF::D CL I P ·at"·e·2I. 

Ch2l.nge:::. LIt'iE TYPE 
I DF.:Al.j:= .. 21. I in,::, b>:?9inning .2I.tv:! end'inq 
I ol..-1t.:::.idE· t.he HF'iRD CLIP at"·E·a 
I Ch2l.t",ge:=. LH1E riPE 
I DRA~,j:= .. 2I. line' beg i nni t",,;) o'-,t.:::· i de and 
I E'nding ins.idE· t.ho::· HAF::D CLIP ar·E·a 
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UN CLIP Example 

, / 

,r----------------------------------------------------~/ 

r-------------------, 

L ___________________ l 

//~--------------------------------------------------~"~ 

I?Et'"I ** This i:::. the Ut·iCLIF' E·>,:a.mpIE· (Llt·jCLlF') 
10 F'LOTTER IS 13, "GRAF'HICS" I Specifies the CRT as the plotter 
2r~1 GRf'lPH I c:::; I En",b 1 e·:,,· t he· CPT 
30 SCALE 0,100,0,80 ! SCALEs the LOCATE r~:tanqle to 100.BO 
40 CLIP 1~), 25,35 ! 3PE'C i fiE'::· ·21 n€'i .. ,! ~:;OFT CLIP .:ii.!·~·e··=l 
50 FRAi'lE Dr·.",'.,);:, a. FF.:FII'lE at-·ound the :::;OFT CLIp::.,.·e·", 

.6~.:'l UHCLIP th,,,· ::;OFT CLIP .::;,r·e·a. b",ck to d~:·f;i'-(:t 

?O LIt-iE riPE 4 e·;,· .", d::.:::·hed .j i ne for· n,,,·''') ::;OFT CL. IF' .""<t'.;, .. ,,, 

::3r3 FF.:At'jE I Iw·."".):;'. a. Ff;:f'll·'·IE .;ax·ound the :=:;;JFT CL IF' ·~lt-·ea. 

90 END 
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LOCATE Example 

·3 

'~'r-----------------------------------------------------------~// 

1-----' 
1 1 

1 

1 
1 1 
L _____ I 

//'~----------------------------------------------------------~'~ 

F.:Ei'l 
F.Hl 
F.Hl 

** Thi~" 'i5 the LOCATE E':'<,:;Jn~)le (LOCflTE) 
~t-~-:- Not E:' 1".Ih i 1 E' in thE' UIIU ,,' ~:. mode, plot t E'd 'I i nE:':::' c.an not b~? dr'.::t.l .. .In 
'-* out~"idE' 1:,hE' "LOCATE" bow""j:;rje~". UiBEL~" ca,n be po",it.ion'='d 

4 F.: Er'l *,;;. ,,,.n:)I,.Ii''''E'i''''e I",lithin thE' "LHiIT" lirrl'i'(,s,. 

5 REM ******************************************************************** 

40 
• ~50 

51 

c·-, 
,-! . .:, 

PLOTTEP I::; 1::::, "C;PAPHIC::;" 
C;F.:AF'H I C::; 
LIMIT 15,15+150,10,10+100 
FFAi"lE 
LDC1=iTE 1(1,50, 

L I [,IE T'r'F'E 4 
Ff;:At1E 
Hm 

I Specifie5 the CPT a5 the plotter 
I Enab 'I e~:, t hE" CRT 
! ::;PE'C i f' 'i E'::;. thE' P '! ot t i nl;~ ·::J,r'l=:'.::1. 
I Dr"'.".!,,)s .. a FRI'1t'lE ,:;round "hE' ~;OFT CL IF' .ar"'E'a 
I "L oerl TE " ,:;, t'" '='C t ... a t"fI::ll.41.:;r .:iX·E"a 
! \'ou C·::ln .:ti.5:::,'i ';in t~ni t::.~· of rne·::t:::;·Ul,M,E' to th'!::;. ·:if'E'·B, 

! ThE' pa.r-.a.rfIE'tE'r':;. ar'E!' in GDU···:::. ; thE'~) .::tr'E;' a. 
! PE't~·C ~,:·nt.=l9E:· of ;:.=:./'"(' ~:::·E·t. i 1"'1 thE' L It'1 IT ::;·t·:::L 1;. E'j'I!E'nt 

I ::;PE'C i f i E,'5 ,3. d3.:;:,hE,,;j 1 'i ne 
I Dr"',,,,,,,,,:;;, .=l Ff":F1t"IE ,at"'ound t hE,' SOFT CL IF' al'"'E'·''' 
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SHOW and SCALE =::xamples 

+2,+4 
/ 

',r-----------------------------------------------------~/'~ __ ,// 

/ 

/ 

/ 

~----,------.------,-----~,/ 
I I I 
I I 

----T----T----r----
I I I 

----~----~----~-----

I I I 
----1- I --f-----

I I I 
---- ----1---- ----

I I I 
---j----------1- I 

I I I 
----T----i---- r ----

I I I 
----I----I----~-----

I I I 

-". 
'\ 
\. 

" -2,-4 

PEN ** Th is i 2, ,anot hEr :::;CALE E'::<amp 1 E' (SCALE2:;' 

" 

2 F:EI'l ** ['lotE' that ,a unit-of-fl',E',asw-'E' ,a]on,;;;! thE' ;:.,; a::<is dOE'S not 
:3 PEI'l ** E'q'j,a i ,a '_m it-of -mE'a::"_;;-'E' ,a 'j on';;;! thE' Y ,",:>:: i s 
4 REM ******************************************************************* 
1 ~~I PLOTTEf;: I::; 1 :;:, "GPAPH I C:::;" I ::;;PE'C 'i fiE'::, t h,,' on ,a 2, thE' plot t E't", 
2~3 GPAPHIC::; En:.;,.blE'2, thE' CRT 

e40 
!:;~~i 

DEG 
SCALE --2,2, -4, 4 
LIt'lE TlPE3 

:::~l=·t:,;. dE'';lt'''E'E'S fit()de' 

:::;Cf1LE::, t hE' LOCATE t-'E'C t.,at-";;I 'i E' to 6::<6 
SE'l E": ts a d3.::,hE,d L HlE TlPE 

6» GPI D 1,1 I Dr',3.', . .I::, ,a GF:ID fOt-, thE' PLOT 
70 LIt'lE TiPE I ::::;f)E'cifi€':: ,3. solid LINE Tr'PE 
:::::0 Ff;:ANE I rw',:.".ls ,3. FF.:1'11'lE af"ol.md thE' ,:::;OFT CLIP ,3.t-'E',a 
::: 1 PEt'l ** n-,E' ne ::<t ::,E'C t i on at t E'rllpt::, t <) dt-'a',) a c i ('C 1 E' 
:::::2 PEt'l ** i"jot€' that 'j t i ;~, not t-'ound, dl..H" to thE' ::::;CALE :::.t,aterllE'nt 
83 REM ******************************************************************* 
'30 
l~JO 
110 
12~::'1 

130 

['10''/'E 0, 1 
FOF.: Anl;l1 e=O TO 360 
DRAW SIN(Angl€'),COS(Angle) 
HE:::<T An';;;!! E 

ErW 

! t"'1CI'"iE to the' bE",;;;!innin9 of thE' cit-'c1e 
I FOR ••• t'jE><T loop to ::.pe c i fV ,an An';;;!! E' 

Dr',;:""" t. he' c i t"'C 'I ~,' 
Pep'.:'.::.. t thE' loop 

to 
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+2,+4 

/ 
',y-----------------------------------~/~------------~,// 

/ 

I 
/ 

//~-----------/~-------------------------------~~ 

~2,~4 

F.~EJ'1 ~~,*, Thi ::~. 'j ~::, thl:;' :3HO~'~ 1:::'::<.2 .. illpl E" <:::;HO~'J> 

1.0 ! Thi::;. pr'·cE!;'Jr-·.a.rn ch::·r!'iCln:::.t(·.3.t~.:·:=. th.::.' ,:::··rft~·c:t::~. of th~i' :::;HC!l.··j ::::.'t .. ~.1:,~~~·ffiE'(lt ()\""; "!".h;:;:' 

2~3 ! p'l ot t 'j nl;i ar'~:'·.:i = t'~ot e t h::t. t t j'''il::' 'f ,:.::·r"i;;l~.l···! of .3. i...jn·j t _··'C)'r·"-rfiE'·::L::::·i . ..l("E:' 'j r'j the 
3~~1 ! a.ri'~j t. hE' "I' d'i ('ec t i on .3,(''':'' E'qij.::l 'j " 

60 
?O 

.:::0 

PLOTTER I ~:; 13,!I GF~JiPH I C::;; II 
GPflPH I C:; 
DEC; 
:,,;HOI,j '--2, :2,-4, 4 
L I f'1 E T''i'F' E ::; 

1(1i-] GPID 1.,1 
i 1.0 LIt'~E T"('PE 

130 

150 
160 

r'10 i,,/E ~~I, 1 
FOP An!;;!'j ~:'::::!2! TO 360 ~~~;TEF' l~5 

DF::Fl~,J :3 I f··l (!4n911::' > , CO::; (Flr"Pj'j E' > 
i'iE><T !4n(;i! e 

l',~O EHI! 

Specifies the CRT as the plotter 

::;. d~.::·qr-·~::·e::::. rfl()clf::' 

SHOWs atl equal area along bot~l X and Y ::t.XE 

Specifies the LINE T'/PE for GRID 
Dt-·.::"ii..J:::. ·::i. C;P I D for' t hl:::' Fl'j Cd:. 

~:',F'EC: I F I E::~ ,::L ::-:;.01 i c\ '\'j n;::3··f FP~;lHF .:ind C"j j .... {. 'j ;:.::. 

FPfiJ'lE t hI::' p 'j ot t 'j !"'il:~ ,:1('1:;:'-3. 

MOVE to th~ st·~rt of th~ circ1e 

« 
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, / 

,r-----------------------------------------------------~/ 

//'~----------------------------------------------------~"~ 

, / 

,r-----------------------------------------------------~/ 

//~----------------------------------------------------~"~ 



2 
1(1 
2(1 
:30 
4~71 

50 
6~) 

.70 

.:::~) 

90 
1~X1 

110 
120 
1:3(1 
14~) 

15(1 
16~:::1 

170 
H,:0 
1':l0 
2(1(1 
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F.:Et'1 ** Thi s e>::,ampl E' ::,hc,',,)::, t.hE' ::;HOI,j ::,t.,at.emE'nt. (SH~,jSCL) 

PEt'1 ** rf~akin':;J t.hE' SOFT CLIP ,ar'E',a di::,pl,a~:'! ,a ::,qu.at-'E' fio:;!'_u-'e 
PLOTTEP IS "GF.:APHICS" ! Spec i fi e::, t.hE' CPT ,a::, ~,hE' plot.t.Er 
GPAPHICS Enabl E'S t.hE' CRT 
LHlIT 0, 180,1), 14~) SE't.::, HAF.:D CLIP ,at-'E',a 
LOCATE (1, l(n), 0, 5~) ::;E't.S ::,c,a 1 E,d ,at-'e,a ::,0 (2/.,..::0 ::< 
FOP Loop=l TO 2 ::;~"at-'t.s 1 oop for' fi o:;!lWE' 
FPAt'1E ! FPAt'1E::, t.hE' SOFT CLIP ,at-'E',a 
IF Loop=1 THEN SCALE 0,4,O,4 
IF Lc,op=2 THEt'l SHOI,j (1,4,1),4 
t10'.,.'E 1,1 
IPLOT 0,1,-1 
IPLOT 1,1) 
IPLOT (1,-1 
IPLOT -1, [1 

t'10",.'E 1.2,1.5 
IF Loop=! THHl LABEL "::;CALE" 
IF Loop=2 THEt'l LABEL "SHOI,j" 
t,jAI T 30(1(1 
GCLEAF.: 
t'lE::<T Lc,,=,p 
Et'm 

! SCALE::, LOCATE ,at-'E',a t.o 4;<4 
SHO~j::, lIXATE ,at-'e,a of 4::<4 
t'10"/Es t.hE' PEt'l 

I Th i::, f i 9W-'E' is ,a 4 1 i nE' bo::< 
I ::;CALE i no:;! t. hE' non-sql,,at-'E' LOCATE ,at-'E',a 
! dt-',a',,)::, i t. ,as ,a r' E'C t.,ano:;!l E' ; ",)h i 1 E' ::;HOI~ i no:;! 
I dt-',a',,)::, it. ,a::, ,a sq,-"at-'E' 

t'10",.'E::, t.hE' PHl 
Ident.ifies t.he SCALE fio:;!ure 

I IdE'nt.ifiE'::, t.hE' ::;HOI,j fio:;!,-u-'E' 
Displ,a~)2' fio:;!w-'e for' :3 ::,ecQnds 
Cl e,at-'::, CPT ,and ':;Jt-',aphi c::, mE'mot-'~/ 

I F.:E'pE',at.::, t.hE' 10QP 
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Metric Scale Example 

, / 

,r-----------------------------------------------------------~-/ 

I""I""I";~~~ I ~~~kIII~II~~~LI~IIIIIIIIIII'1 

//~------------------------------------------------------------J,~ 

f;:Ei'j *-,,- Thi:::- i::: the i-'V:::CFiLE E-::-:>",IYIf) 1 '=- ,:p]f:;U1LE) 
PEr'-! *-;.; t-irJt E- : DE- -I et- E- 1:- he DUr'iF' GPfiPH Ie::::; [1 -i ne 11':) J i f :: __ 'OI __ W 

FHi 
1~:E:!'l 

,*,.ji, 45 ;jC) E':::, not h:5L '-. .112 ·3. t· h€:·t~·m.9. 1 pr- i ni:· ef" 
********************************************************************* 

F'LOTTEJ;: I~:; 13, "(;F:APHIC::;" 
Gf,:AF'H I c:::; I En.",!:. -I ,,-,,_ the CF:T 

:::::121 FPf1t'lE I Dr--::'_'_'J:::' -"_ FPflI'lE -3x-ound the ::::;OFT CLIP -::.-t-,::--", 
• 4~j r't::Cf=jLE: 5(1 OffsE't,. peri nt ~j, ~~ ::i€imfli up and 2~3n'!rfi t.o l'~'i !;1ht 

41 l~~Et'l :.;,* 1'1'i j j-iri'IE'tt-'E':=!· a.t-'E' (!OI,'.1 S:·E't as· thl::' (Ur'r'E'nt l.Anit-of-rnE'·::r.:::·Ut-'E' 

42 REM ********************************************************************* 
so 

l1e 

CLIP 0, 1~~~3, 0, 1~3 
FF:f1!'1F:: 
n::·;:E::; ~~, 1~~, i~1, 10,5, 1 [1, ~5 

j"iO\,1E ::H3, 3 
LOF:C; :5 
L.ABEL. II 1 (if': rfl NETF.: I C ~=;CAL.E II 

Dur'1P GF~F1PHIC~:; 

:::;,::-t::; ~:;OFT CL_IP ,;'lre-:,,-
i Ii;---,,,-,,}:,,, _'" Ff?fll-'1E -::'J--ound th~:- :::;OFT CLIP -"'i"-ea. 
! Drw"::t,I .. J:::. TICK il·J.?:lY·k~:, .:i, 1 orn;l the' Fi~~Ai"IE 

! 1"1 0 '",'E ;:. 1:. 0 t h~:' c ~?ni:, e·r· of t he ~:;OFT CL I P a.t-·E-:.:=t. 

i C,,'n1:-E-t-,,- the Uif:EL 
! LF'iBEL.:::, insidE" t~"!1=' :::OFT CLIP .:i.r"E··::i. 

ThE·r'rn.!::J.l pro<' i nt E,tk. eJut Pl)t 

• 
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GDU and UDU Example 

, / , / 

r------------------- I 

UDU 

GDU 

I 
L __________________ _ 

//~--------------------------------------------------------~'~ 

It:i PEr'1 7,,* Th'j ::'~. e>::.:arnp 'j 1-::' C ontt~·-3.:::,t. :::. GDU"- s· ·:ancJ UIIL!." ~~. (GDUUDU) 
20 DATA C;DU, UDU r·~"'I"';E·5 of [('Oci I2". 

30 PLOTTEr;,: IS J!GI;':APHIC~:;1I ! ~=;p~.:·cifiE;".=. t!""E:' Cf~T ~:Ei.:=. t\.-·{~;· P\Ci:.tE'\"'-

40 !::;PAPHICf; En:;.t:de~7.· the C:::::T 
LIMIT 0,184, 149 

LIi··H:: T'y'F:'E 4 
Ff;,:m'lE 

• 9[i ~:;ErGU 

1 (10 C;O::::UB T,~·:,<1:. 

• 11 ~':'i :;:;ETUU 

130 EtW 
140 Te>=:t: 

L I t'~E T'y'F'E 
l'lO\,fE 1 ti, 1 ::; 
F:EAD T 1:"2>::1:.~:' 
LFi:BEL TE'::<t~~ 

::\:' 'j 1::'( t :::: .. :!:i. d·::L:2·ht:·(1 L I j'··IE T,,!,'PE 
! Dr····::ii ... J:?, .. ti, FF.:nt'iE ,:lr"()I)n!j th!:;' ::;OFT CL IF' ·:ir'l?a . 

! :::~~~·t:::. C;r·.~.phic~:;. D-; :::+)·t.~:t~) Un 'it:;::. (GDU.':::.> r1"1(:,,:]1::;' 

MOVEs the PEN to 10~15 in curr€nt unl~~ 
PEfiD:::. t l'--l'~~- CJ::I,t.::t. -f()rM. the c ut"'Y"l;;;·(·,t fliOCft:' 

L.APEL.::. t ~~.: :t 
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AXES Examples 

, / 

"- / 

- r-

I I 
I I 

- f-

/ 

" / 

REM ** This e:ample demonstr~tes the AXES staternent (AXES) 
ie F'LDTTEP I::;; lIGf~:AF'HIC:::;!! ! :::;PE:'c'j'f-jl;:':::' 'i:.hf::' C!~:T .:::t~. the plDttl::f 

::::;0 
• 4~~! 

41 

44 

46 

SCALE -10,10,-10,10 
AXES 1,2,0,O,5,4,8 

SCALEs LOCATE r€'ctangle to 20::20 
Draws AXES, specifying: 

Onl:;:' lYi 'j n 1:)1'-' tic k p~:' i'-' un i t 'i n 
On~~:' rnin()(" t'lek rH:;'['" 1:.i,.,l<::) UV'jit:::. '1(1 

AXES intersectiat~ ·~t 0,O 
Cine m.:::.i..j ()r'" tic k p;;::T' .... i rn 'i nOr'" t· i c k ::-:. (', 
Or"p::' !Yk:i.j ()f" 'I:. 'j c k P~:'!'" 4 m'i f"jDr" t'j c j.- ~::. in 
r'1.::l.jc;["· tick <::,'i ze i :::. ;:::~ CDU'-"::;:. 

! Dr"':::J.:.o.i:;;:. ·:1 FF~r1r'lE .::!.f"';Jt.j(K.i t i'-Ie :::UFT C:L IF' ·::if'·';::'·:::l 
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, / 

,y---------------------------------------------------------~/ 

I I I 

//'~--------------------------------------------------------~'~ 

~~Ef·l ** Thi:::. e::<ample' .::tl:::·o dE'mon:::.tr'.:i't,*:;'S· thE' A::'~ES :::·t·:iti'::;·wE'nt (A::-::E:32:) 
10 F'L.OTTEF.: E; "GF:APHI C::::" ! ~::PE·': i fiE·:::· the~ CRT .",-s thE· pi ot· te·~··· 
20 G~~nF'HIC~::: I En",-bl e::::· th,,· CRT 
::::~1 SCnL.E -10,10,-10,10 

Fi::-<E:::; i, ~2, ~-112i!l --10,5, 4, ~:: 
~::Cf1L.E:~ thE'" LOCi'1TE ,-·e.:t.:::!.n';"jlE· to ,"2~::'h~2(:j 

e40 
41 
42 
4::: 
44 
45 

i Dt-·.",-,.-.'s. n><E~::, :::.pe·c i f::.-'i no;): 
OnE'" minor tick per unit in X 
OnE' rrl'inor' 1:.1(k pE'r' t.1..JO l.Anit.:=. in 'l 
R<ES intersE'"ction at -10,-10 
One m'=ljo~'" t·jck ~)E·t~·::'1 j'(linot-· "J:.'icks:. 
On~:' ma.jor- t.. iek pl::'r' 4 m'if'IOi,M. ticks:· 
t-t",-j 01·-· tic k ::;. i ze· i s· i:i GIlt.! ... s 

i 
i 

ff 

n 
::-:: 

'y' 

I D,-·.",-' ... I:;: .. ",- FF.:At'lE .",-r·ound thE· ::::OFT CL IF .",-f-·E·a. 
60 Er'·iD 

• 
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GRID Example 

'~.r---------------------------------------------------------~// 

//~--------------------------------------------------------~'~ 

PEr·! *~~ Th'i:::. 'I:::. the- GPID ><.:ifnpi!:::' '::Gr~:ID) 

i (~I PLOTTE~: 1:3 1 IIGf~:npH IC~=;ll i Spe'( if i i:;:':::. t h;::' C~~T ·Et:::· the p'! 1:)1:- t li:;'f~' 

2'3 t:;F.:FiPH I C=:; En.::t.b 'll;:;'~::' t- hl:::' Ct:::T 

.4(1 
41 
A .-, 
'-te:o 
A .-', 
'-!".:' 

44 
4~:~ 

46 

::;c:nLE -'iei , j.(i, '-'l!~i, 10 
(~F-~:ID 1., 1,f!,~J,:i,::;, i 

One minor tick per 'Anit In 
0([1::' ff! i nCir' tic k j:)~::'r" tAn'j t 'j n \' 
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MOVE Example 

',.r---------------------------------------------------------~// 

x 

//~---------------------------------------------------------"~ 

PD'! ;~* ih i :~- i ,; thE- !'10"iE E->::-",IY,p 1 -:E- n'10"lE::-
10 PLOTTE!': I:::; 13, "GPAPHIC:::;" i ::;pE·C -ifi E-:::- t.hE- CRT a.:::. 1:-hE- p1,:,t.t.E-(· 
2.3 GRAPHIC':; ! Er.",bl,,,·:::. t .. hE· CPT 

e4(1 
5(1 

FOR Loop=l TO 25 
MOVE RND*123,RND*100 
L.OF.:G 5 
LA:BEL H><lI 

C;CLEA~;: 

r·1E><T Loop 

I :::;tat,·t:::. 1 ClOp 

! ['1 0\·1 E:::. t.o -::.1. r··.:H~ldom C()C,f'cj'jn·:1:i.t.e' 

CE·ntet .. -::: .. thE' LABEL 
I ::< m.",d:: s thE' :::-I:)ot 
i H", -j t :;;. for- :;:: .... '4 :::.E-': 

! C'I r:"::'.::Lr':::· Gt-'aph i c :::. r(JE"mc~t~·~~} and 'to h~~ CRT 
! P~:'·FIl=·':it:::. thE' loop 
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DRAW Example 

'~/-----------------------------
/ 

----------------------~/ 

1(1 

20 
3e 

//~------------------------------------------------------J.,~ 

F:Et'1 ** Thi;:. is. thE' DF:At'l 
PLOTTEP I,:;:; 1:3, "GF.:APHIC:;" 
GRAPHIC::; 

E·:'<a.rnpl E' (DPA~D 
I :::;pe,:ifi .. :·:~. thE' CRT ·:'t;:· tf".;,,· plot1:.er· 

Ena.b 112"'" t h€'· CPT 
! NO"iE t.o 5,:; 
! DRAWs a vertical ine to 80 along the \' .:ii.>::i :::. e4(:1 

e5·3 
.6~J 

e?o 

r'lO',/E 
DF.:At,l 
DRm,l 
DF.:F"j(,j 
DRAt,j 
HlD 

1:~:0, :;:;0 
5~~!, 6;;~ 

123,1(:1(21 

! DF.~tiL'J:=· .:a. hor' 'j ZOiTt··:a. 'j i f'"jI:;' t (;) 121~1 .:~ 'j ()t"P;;\ t he .~i.: . 'j ::'~. 

! D~~AL·J:=. a. d i.:i'~Jon:::t 1 i nE- dOI .. Jn to 6~~ 
I DF.:fli,j;: .. ::!. '.:1·j .a.o;Iona.l in,,,· up t. 0 10121 

:::::0 
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LABEL Example 

1,-· 1::.' 

·:::0 
.9~3 

1 O,~; 

'~,---------------------------------------------------------~,// 

Hewlett-Packard 
System 45 Desktop Computer 

//~---------------------------------------------------------<'~ 

f;:E!'1 ** Thi:=, i:=, thE' LABEL ",'::,amplE' (LHBEL) 
PLOTTEP I:;:; 1::::, "C;f;:fjPH IC::;" 
C;PF1PH I CO:::; 
:::;CF1LE "-1, 1, '·"1, 1 
F~:At'lE 

C'::;IZE 'r 
L.Ope :i 
1·10· .... E tl,O 
L.ABEL II HJ::-I .. J '\ ~?1'.. i;. --P.:!j,c k.3.f'cj II 

I :;:;P'~'<: 'i fie,=;, 1;, hE' efn ,",::;, thE' P 1 c.t 1;. er-' 
EnablE';;:, t.hE' CRT 
:::;CALE:=, thE' LOCATE t"'E'ct.,anqlE' te. 2::<2 

I FPfi/'lE:=, t.hE' ::;I)FT CUPat"'E',a 
~ C:h.:ir'ac.tE't-· =3IZE =.: "'? CDU··':;::· 
I Cent et"';s, the: LF1BEL 
! t·10'·.,'E:::. t. () t. hE' C E'nt Et-· erf thE' P 'f ot t i ng ·::iir'E'·::i, 

UiBEL,:::, t h;? t ;:-/,t 

LFiBEL 11:~;:):::.ti-::·rn 45 DE':::.ktop CorflputE:'r,ll! LABEL::::· thE' t.E'::<t 

Er'm 

-
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LETTER Example 

" / 
,r-------------------------------------------------~/ 

Hermit 

Park 

//'~------------------------------------------------~'~ 

F.:Hi ** n-d s i:., the' LETTEF.: '::::'::,3.i'i,pl '2' <LETTEF.:) 
10 PLOTTEF.: I::~ 1:::, "GF.:APHIC;" ::;p,;ci-fie-s th'_~ CRT -,,,-,,, tf-"", p'jot,.,,,,,,, 
2121 GF.:APHICS I En",!::'] ;;:::1', the- CF:.:T 

.40 LETTEF:.: 
5(\ am 

A::.pe-ct r·.~t·!c;:::: u4 
Char·.;3,ctE;"t"· :::.lant .;;: (1 

I '::;e-t", thE LETTER I'i,ocl,,,-

·2 
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CSIZE Example 

i0 

6,) 
'?~) 

:::0 
'30 
l~JI) 

11 ~1 
ei;::::I) 

l:c:ri 
140 
151~i 

1,::n 
17(1 

, / 

~r-~~~~~~~~~--~~~~~~~~~~~~~~~~-~--~/ 

CS:tZE i!. 1 

CSIZE 3,.S CSIZE 3,1 

CSIZE 4,.5 CSIZE 4, 1 

(SIZE 5,.5 CSIZE 5, 

CSIZE 6,.5 CSIZE 6, 

CSIZE ? , . 5 CSIZE ? 1 

CSIZE 8 , . 5 CSIZE B 1 

/,~=---------~ j 
/ ~ 

PEt'! ** Th"i:". is. thE' CSIZE E·}:;a.filple (CSI;~E) 
I Th·is. pr'o':;ii···.a.m dE·mons.tt··.3.tE·S S.,:,rflE· >:of thE' diffErE'nt 
! Cha.'''··3.CtE·'''' ::HZEs. ,a.nd a:::.pE·ct. r·,a.t.io::· 
! 
PLOTTEF: E; 13, "GPAF'HICS" 
GF.:APH I C::;; 
FF.:At1E 
SCALE -.5,10,-10,0 
! 

Specifies the CPT as the pl>:otter 
En3.b·1 es· t· hE' CPT 
FF.:A~lEs. thE' :::;OFT CLIP .a.t··e,a. 
SCALE:::, t.hE· plottil""l';;i ,3.'·'E',::" t>:o h).5xl0 

! *,,+~,* LABEL plot t i n';i ,3.'··e,3. I",'; th t ' .. )Q C cd urnns, of E',%3.f',p·1 E' ChEW'.3.C tEr SIZE:::, 
FDI,: CQ'itmm""i TO 2 f.;PE"Cit"\' onE' of tl".10 columns· 
FOP ::; 'i 2:E'::::1 TO :::: ::::p",'c i f~) one of E~'i ':;iht Cha.t·',a.ctEr SIZEs 
C:; I ZE ::; 'i ze, Co 1 umn," 2 I f.; E'1:. s Ch::..r',a.c 1:. Er :;:; I ZE ,a.nd ·::..:::·pec t t·'.a. t i 0 
l'lO'.,IE .: Co 1 WIH",··,1 ) *4, --::;; i 2:E' t'10',,IE s· PEt~ to LABEL pos, i t i on 
LABEL US I t·le; "f::"; U G::::; I ZE ", !:; i ze, ", ", Co '! '-4fM"I/~~ ! LABELs. plot. t. .j t"i';i ,::Lt"'",',3. 
t'jE><T ::; 'i 2:"" I Inc t··",'rflE·nt. s' to rlE:'-iT ;:; i z",' 
t'lE::,n' Co'l WCin I F:E'pe,,::t t s' fOf' t'{E;:<:T Co 11.lfIu·, 
EHD 

riW 
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Character Set Example 

, / 

,~------------------------------~/ 

1"#$%&/ ()*+j -. / 

0123455789:; <=)? 

@RECDEFGHIJkLMNO 
PQRSTUVHXYZ[",]A 
'abcdefghlJk1mno 
pqrstuvwxyz{I}'V~ 

//''--------------------------------~'" 

',~--------------------------------------// 

o 

I 6~L S aeou aeou 
aeouaeouR10[a10CB 
R10UE1B 

/''--------------------------------~''" 
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2 
I';:Et'i ** Th'j ;;. E·::<.:;'iflP 1 e dt-·.:;.",;". t. he c or,-,p 1 et e 
f:':Et-1 *~, (;j·-·.:;.phic;::. ch:;.t-·.:;'Ct.E't"' ;::·et. (CHP::;ET) 
m·i EEEOf:" (;OTO Out. j E;::.c:;.pe fot'·· Eur-·ope.:;.n c h:;.t-·.:;.ci:.Er ,,·E·1:-

DIfo'1 L·:;.bE··!$[96J Dirnen;::.·ions,. ;:.tl·-in,;) 
PLOTTEP E; 1::::, "(;PI'iPHIC:;" 
C;PAPHICS 
LIMIT 0,184,0,140 
[SIZE 12 
DATA ::::2,127,168,222 
FOE Comp 1,::·t e_ ;::·E·t = 1 TO 
FPAt'1E 

Specifies the CRT as the plotter 
I En:.b·1 e;::· t he CRT 
I Defines t.he CET LIMITs 

Initial izes the loop 
I IIt"·.:;'l.,!~" .:. H::til'1E 3.t"·ound t he SOFT Cl... IF' ·:;.r·.~·a. 

100 MOVE 5,90 ! MOVEs to start position 
11(1 ! *-1:'*** A:::.::;:.i';ln::: .. 5L11 pr-int.:ib'le Ch::I.t"'.:iCt€'t""'::;. to Ldbel$ 
120 f:'EFm Ch:;.t-·.:ictET,Fin·i;::.h j REfm:s. t.he c!'--,::;r.:;.ct.et-·:~. 

l::::~~i FO~~ C==Char'a.ctE't-· TO Fini:=.h Initia.l i:z:e·i:. thl::' lOOP 
1*:::1 Ch:;.t-·.:;,ct.et-·._po:::.it=LEt·VL.:;.bel$) I DE·t.ETmine nE·::·::1:. .:i ' ..... :;.·j la.b1e po~:·it.ion 

150 L..:;.bE,·1$[Ch:;.t-·.:ictE·t-·_po:::.·it+1J=CHR$(C) I A:::.:::.i,;)n:". c:h::;r·:'.cti.:'i"' tc L::,bE'l$ 
16;] HE::-::r C I RE·PE'·::'.t:5. t.hE' locp 
170 

19;~1 

.2;::K1 
21;:1 

j ***** LABEL c h:it-··:;.c t Er:::· 'i n 
FOP 1=1 TO '36 STEP 16 
LABEL L:;.bE·]$[I, 1+15] 
t'U::::<:T I 

~"22~3 Out: ! 
23~::i DU['1P Gf;:APH I C:; 
240 C;CL.EAF.: 
25(1 L.:-:t.bE'l :$::: II 11 

26~~1 t'~E>::T Cl)fllP 1 €=t·Eo 

,:'70 am 

i;W'OUP:::' o·f 1 E 
! ~=;PE'C if::) one- :::.et (If 16 c t"h::t.r'.::tc 1;, ~:·t~·:::;· 

! C '!l:::'.5t(' i I: ::;. mE'mof""~) ·::lnd C!:;:~T 

! f'iu'll out La.bE'l$ 
! F~:E' rll;:'.9. t :::- t h~.:· 1 (lOP 

• 
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Slant and Angle Example 

, / 

,r---------------------------------------------------------~/ 

3D degree SUINT 

//.~--------------------------------------------------------~"~ 

F:Ei"1 ,t* Th j:;;, i:=. thE' ::;LAtH ,:l.nd At"I':;! '1", ,,'::<,:::tmf) 112' C3L_.At,n 
10 DEC; I ::;e~,:;;, de';)t"'E'E':", rnodE' 
20 PLOTTEF: I:::; 1::::, "GPAPHIC:::;" I :::;pecif'!E-:;;, the CF:T 
::::0 C;PAPH I c:::; I E'"':l.b'l E':;;, thE' CF:T 
40 LIt'iIT 121,1:::4,0,140 I Dd'inE':~, thE' HFIF:D CLIP arE'a, 

• 5~:::1 C~3 I ZE ~;, u 5, 30 ! Cha.n::r.c t. E'r' :::; I ZE :::::5 GDU ,," :;:-
51 ! f1::·PE'I: t r·a-t· i 0 ::::: II t') 
5;;~ ! Ch:it-,.3.C t er' ~:;LtlNT ::::::30 
60 
7(1 
:::(1 

e91::) 
91 
92 

t'10\,lE 1 t;1, 5(1 
C:::;I2~E 5,,, 5 

eHJO LDIP::::O 
11(1 LfiBEL ":;:0 deqt"'eE' An')! E'" 

120 EHD 

Po:::. i t. i ()n:.:::· PEr'~ 

! Li=iBEL:::; t e: :t. 
Po;" i t 'i ons PEt',j 

! Ch::J,r'·:tct6T' SIZE ==5 GIfU ... ~:. 
! A:::.pE'Ct r-a.i;·io ::: .. ~; 
! Cha.r-.::ic t. E:'!'~' ~:;LAt'~T ::::~~(~ DE'9r-1;:·E':=. 
I At",,)! e tE-::,::t -::l,t :3[1 de';;W"':?E':;;, 
I LA:t:EL.::; t E">::t 

m 
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LDIR Example 

------------ ---~.---~ ~-- ---

10 F.:Ef'1 ~;* Th i;;. i ;". the L..'lbe~! 

PLOTTEf;: I~=':; "(;F.:14PHICS" 
C;PAPH I Co; 
FPFit'1E 
DEC 
SCAL.E -10,10,-10,10 
L.OFe; ;;:: 

D IPec t i ()n (:·::<.~.rnp 'j ~~:' (LD Il:;:~ > 
! Specifies the CRT as the plotter 
! Er··j.~.b 'j t:';::· t he CI~~T 

! FF:fil'lE:::· t he ~:;OFT CL IF ·:if"t:'d. 

! Sets the degrees mode 

! Center LABEL at left side 
:::(1 FOF:~ DE'!~4r'E'E'=t~ TO :~:J~J :::TEF' :]~::I ! L~:!op for' (:l~:'Q~"'el::'~:' 

-90 LDIR Degree Specifies a direction 

130 

1'10'.,.'[ 0,O 
UiBEL 
j'iE:n 
EtiD 

! f10VEs to the center' 
! LABELs the text 
! Repeats the loop 
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LORG Examples 

',r-----------------------------------------------------------~.// 

\ 

f,;~Ei'1 ** Thi S 'j sat":othET LOPG E:,.,;At'iPLE (LOF.~G1) 

1 (1 Th i ::;, Pt"'o9t"',afll 1 ,abE' 'I;:, thE' 1 .. .Iot"'d "TE::::;r:::;" and t hE'n 'I ,abE' i :", :;,na'i 1 
;2~~ 1 ntHfibet"'::; .. ::tf'ound the' 1.'.I!)t~·d to :=.,h(i~ti thE' lcu:ation of thE:' pE~n ·fetf· 
30 I thE' nine diffErent LOpe; po;:,jtionj:, 
4(1 

50 
@ 

(,C1 

::::f::1 
90 

e100 
110 
120 
130 

PLOTTEP I::: 1.::::," GPf'lPH Ie:::;" 
GPAPHICS 
:::;Cf,LE ''''''::, "" -7,7 
FPlit-1E 
CSIZE 20 
LOPG ~5 
j'lC)\'E (1, 0 
LABEL U::::; H1e; "fC';" TE::::T:::;" 

~;peclt lE'O, ths' cr,;a a5, the plott>::T 
Ena,b 'j E':::, t hE:' CPT 
::;Cm,E:3 thE' LOCATE !"'ec1:"an>;;!l E' to 4:d4 
FPAt'1E;:, thE' :::;OFT CLIP arE',a 

I :3E't;:, Ch:l.t"',actet'" ::::IZE ,and ,a;:,pE'ct ,",::..t. 'io 
CE'nt.E'r' t hE' LABEL;:, 

I i'10VEs to thE:' cent,ET of t.hE' pl ot.t in>;;! ,:l.t"'E:',:l. 
I LABEL t.he word "TESTS" 

140 I ,~**,;,,;; j"10'.,.'E ,'i.nd UiBEL numb".r"';:, ':l.t"'ound thE' 1 .. .I0r"'d "TE:;:::r::::" 
l~:;D C:::IZE 4 I ::;:;E't.;:, Ci"I;:..t"',act,E't"' :::IZE ,::..nd ,;:,,;:,PE'ct 1"',::..1;. 'j >:> 

160 FOR: Po;:;, i 'i on= 1 TO '3 ! ~:;p~::.( 'i f'::.) Of!E' of' n in€:' po:s;· it. ion:::. 
1('(,1 i'10VE UlT (Po:",it'jon-1),'3)"-1,(Po,'S'ition-'i) NOD ::::-,1 ! [:",1>:I..Ila,1:.". po:;:,it.'ion 
t::::~) LHE:EL U:::; !"lG "D"; Po:::, 'j 1;. i on I LABEL pos i t ion nwnbe-r" 
1 '30 j"lE:o-n Po;:, t 'j on I Pef)e,::..t fot", t'lC<T Po:;:, '11;. 'i on 
~~~Ot1 Et·1D 

;z 



10 
20 
:30 
40 
~,0 

60 
70 
:::0 
'30 
100 

e110 
12~3 

13(.3 
140 
150 
160 

e170 
H;;:~3 

1'30 
2~X1 

21<:) 
220 

e2:30 
240 
25[1 
26~3 

27(1 
2:::~:1 
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---{ 
------------------------

LORG 1 - JEST 

LORG 2 "TEST 
LORG 3 "rEST 
LORG 4 TE,5T 

LORG 5 = TE><5T 
LORG 6 TE"5T 
LORG 7 - TESTx 

LORG 8 TEST>< 
LORG 9 = TEST 

PEt'l .;;+ Thi:s, i:s. ,3.t-,c,thET' Lope; E'::<,3.fI'I~)'! E' (LOPC;;~:) 

Th i:s, pt·'c";;W',3.riI l,3.bE' 'I:s, thE' ',,'or'd "TE:;;:;T::;" 
! U:S' i t"I';;I E'.3,': h of thE' LOF.:e; P3.t"',3.rilE't Et"':s.; ,3.n "::':;" i :;,. dt"',3.',Jn 
I to indi':,3.tE' thE' po:s,it ion of the PEt'j for'" E'·3.ch L.OPe; 

I 

J 

PLOTTEP I::: 1::;;:," e;PAPH I C:;" I ::;p,~·c i f'i E':S, t hE' CPT ,3.~~, the plot t. EY 

e;PAPH I C::; I E",-ab 1 e2· t h~~ CPT 
:::CI=tLE 0,10, '·'10, ,:1 I :;;:;Crll.E;::, the LOCfiTE t";,·c~,,3.nCJl e to lCi:l(1 
FPAt'lE I FF.:f'il"lE;::· t. hE' '::; OFT eLI F' -3.;"(;:',. 

! ***** L.ABEL. the 1,,1ot"'d "TE:3T" 1.<:;;, i nq ;::'a,c h LOFe; 
! ***-*'* thE' 11;:':;11 indic.:=.ttE"::;. thE' r·E'fE·r·~.:·ncE- p()~:.ition fot-· th~:' L..OF~G 

FOR Position=l TO 9 I Specify one of nine positions 
LOpe; 2 I Specifies LOpe; for LABELs 
C:;IZE 4 ! ::::;E't"" Ch3.t"'a.ct,e;'" :;:;IZE",nd "''':V',,'ct ,''''a,\ i '::. 
MOVE 1,-Po:s.ition I MOVE to left LABEL F'o:s.ition 
LABEL USHle; "5A,D,2A"i"LOFG ",F'o;:,.it.ion," =:" I LfiBEL" li(',,",, 
! 
! ***** t'10',/E to po i nt, LfiBEL .?in II ::< II t. 0 i nd i C-::t t ~:' in'j t i .::1.1 PEl·! F\):::. i t i on 
LOFG 5 
CSrZE :3 
t'10",.'E ::::, -Po:s, it i on 
LABEl. j,:",;" 

! ~=;p!::'c'ifi~':=' LOPG for' thE' 11;:<11 
! :::;E!,t s· Ch:::u'-',::'iC t E,(' ~:; I ~~E f()~-' t hi:;:' Il >:;!I 
! !"'IO"/E t (I Po::::- it i 0(1 fo!'-' t i"'IE' II ~:< II 

! Li1PEL.. the !I~:.:~II 1'.1"" 'ind'ic.:itE' PEt'1 p()::::,'}i:,'ior"! 

! ****-;.:, t'10!""E t.0 pO'jnt, LABEL 1, • .I'ith thE:' 1 •• ,1ot""d '!Tt:·~::.t'! 

LOF:~G Po:::. it ion ! ::;PE'C 'i f 'j E'::;· LOF.:G 'for'" t ht:, J...io!'-·d !lTe~:.t II 

C::;IZE ::: ! ~::;E't~:::. CI·"l.:H-·.::.ictE'~··· ~::;I2E f'ol'-' the I ... i()r-·d II Te::::.t II 

MOVE 8,-Po:s.it.ion 
LABEL "TE';::,i;." 
r'jEi::T F'o:s, it i on 
am 

! !'10 i'/E to Pu::::.it i()n for- 11><11 
I U=tBEL "T E':"· t " 
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POINTER Examples 

, / 

,~--------------------------------------------------~/ 

//'~----------------------------------------------------/.'~ 

F~:t:}i ,~,* Thi :::: i :::. tht=~· FOlt··ITEf~~ E-::'::arl'!t:d E' (POII-ofT) 
10 PLOTTEP I::; 13, !'C;~:~!=1F'HIC:31! I :::F)E"c'if'iE':::' th~:' CPT .::i.:::. t.hE:' p1ott!::'r' 
2~~! Gj:;:~F!F'H I C~:; En.:ib 'j E~::;. 1. hI:? Cf;;~T 

:3CFiLE 0,10,0,10 
POI!"~TE1~: '?',c~;, 1 

::;CFiLE~" the, LOCATE t"'E'ct"ang'j '~' tD 10:",:10 
1~'10"/E:::· t he CU~~:SOt;'~ ('I -3.1""'!;I~:' t· ~:}pe) TO ?, is 

1M 



:l[i 

Advanced Graphic Techniques 179 

'~y--------------------------------------------- ---------,// 

+ 

//'~------------------------------------------------------J.,~ 

REM ** This is another PINTER e:ample (POINT2) 

Gl~~l~PH I C:::; 
Ff;:At'lE 
~=;Ci:!LE 0, 1.0, ~~~ l~j 
F'OIt'~TEP 4,C:i,~~ 

Elm 

~3Ci:lLE:;:;· t h!;'::' LOCi::!'TE: l·-,:;;;·(t.~=j.j·"!ql t::' t() 1 C:.l: : 1 0 
l'HY"IE::;· t hI;:' Ct.IF:::;OF~ .:: ::;:·fii·3. '\ 'i, f '\ .::i.s:.h ; Y'P~~) '? 4~! ~:3 

. 
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CURSOR Example 

/ 

----{ 
---------------------------

) 
--------------------------------------------'~ 

PEt'1 ** This i::. 1;. hE' CUP:301": E·>::a.mplE· (CUP:::OP) 
W PLOTTEP IS 13, "C;I":APHICS" I SPE'C i fi E'::· thE' CRT a.:E. thE' plOHE·t-· 
20 C;I":APHICS En:;.bl e::· thE' CI":T 
:;:0 F~:At'1E I FPAt1Es thE' :;::OFT CLIP at-·e·:;. 
40 PI":HHEP IS 0 :::pE·.:ifies. thE' ThErw:;.l Pt-·intH· 
50 POrt-HEI": 5~:1,50 t'm"/Es. thE' CU~::::Ol": to 50,5(1 

e6(1 CUI":SOP ::,;·.,!ar,i.:;.ble,' .... • ... ·at-·i.:;.blE·,PE·n st·""tus. $ ! Inp'_H.s CUp:::Ol": po::;.ition 
70 PI": I pH >::I. .... :;.r· i .:;.b 1 e, ':,.\!at-· i ·:ib 1 e, Pen s 1; .. ",,1;. ,-'so '$ ! PI": I t·H s CUF:::::Ol": pos i t i on 
:::0 nm . . - -
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DIGITIZE Examples 

, / 

,r---------------------------------------------------------~/ 

+ 

//'~---------------------------------------------------------/,~ 

REM ** This is the digitizing e:ample (GETIT) 
2 REt'! .;:,.;, [·ket.;;· th::t.t the ctlt""s·ot-· .'.ind the pen ·::tX'·,,· used 
.3 ~~Et'i ~E-* ::::. i filU 1 t.::ln~:·ot4:::.1 in t h 'j:;:. E:': :.::iffif) 1 ~:', ::::.hOI,.,d nE;~ t h::tt 
4 REM ** they are two ifferent units~ 
1~3 F'LOTTE~: I~:; :l3~ IIC~~::FiF'HI ~=;11 ! ~:;PE'C 'i fil;:'::::. thfi' Cf::T .::lS· thE' p'! ot.t(:;'j"'" 

;;;-:.:::1 GF.:F!PH I C::: I E;-ab 1;;:5 t h;,' CF,:T 

E:4 
6::i 
1::6 

LIMIT 0,184,0,140 
ponHER 4,4,2 
:::CALE 0, :w, 0,10 
C;1~: I Ii 1, 1, ~~ , 121, ~5 ~l 5, 1 

70 PRINTER IS 0 
:::[i CE't it: 1 

.9.3 Ii IG IT IZE :':, 'y' 

1 ~~1~3 F:'r;;: I r·~·i "",,', 
110 GOTO 

Er'iD 
it 

! Selects the HARD CLIP limits 
! Po~itions· bl inking CURSOR 

! Dr'·::i.I .. J:::. GF::ID 1, • .11 th th~~' PE~H :~:.~:;I::·C: '! f:)l ni;!~ 
Dne rf!'in()j'-' tick p~.::·r·'· unit 'in 
Dr"l~:' m 'j nor' t'j c k f:il::'r- i,,·!n·i t 'j n 'j" 

Intersect at· 0,0 
Or-'p::' rn.::i.j Or-' t'l c k p~:'r' 1:::; fi'j i n Cit'" t'j (; k :::' 'j l"', 

o n ~:' m.:~i.j (I (. t'j (; k t::ll:;' r-' ~5 rn'[ ["I () i'''- t i ( k ::i:. i n 'j 

I nr)iJ t ,;:1 C OOI"""'c! i !'''l.::1. t I::' 
OUt.Pi,At th~::' coor'di!'·'!-::I.te 
You must press STOP to STOP 
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61 

65 

• J 10 
:L2Ci 

"/"-------------------------~---------..:// 

+ 

//~----------------------------~.'~ 

REM ** This is the digitizing e:am~~e (WHERE) 

PO I r'~TE~~~ 4·, 4-, ~"2 

~::;Cj=!L..E 1;::1, 1 [1, ~~i, 1 D 
GP I D 1 ~ 1 , 121, ~:J, ~) , :;, 1 

F'P I i"~T 
DIC~ITI~~E ><~! \' 

! Selects the HARD CLIP 1 imits 
! Positions bl inking CURSOR 
! :::;CnLE::::; L.OCj=!TE:: r~'el::: t.:::1..(!q 1 ~.:. to 20: :.:"2~::! 

One minor tic~~ per l~nit in 
Of"i(~' l"!'! -I r!cr' tic k pej'-' ui"'"i'i t "f n '/ 

D(i~::' m.:::Ljor"· tick Pr:::'j'-' t) miriOr'" i._ ;,._k:::- 11'1 >:, 
Ori~~' j"fi.:ijc,r· t'i(:k pei'" ::; !!i!fiI..Jl tick::::. !j"! \' 

Ir"!j=)ut pE-n"'s cC()j"'""din.:::Lte 
Output the i:oorditlate 
Input a cc)rdinare 
Out put t j ... !~::. C CO(",::::! i j"""!.:;i.t ~:' 

130 GOTO Get it 

• 
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HPGL - The instruction set resident within the HP 9872A Graphics Plotter. 

Isotropic - The X and Y axes units are displayed as equal to each other. 

Metric Units - A unit of measure mode where everything is referenced in millimetres. 

Origin - The coordinate point at which a plotting operation begins. 

Pen - The device which is used to draw or plot lines, and to label characters. 

Pointer - The method used to position the cursor, or to select a type of cursor. 

Plotted Point - The point which has been plotted or drawn to. 

Plotting Coordinates - The X, Y coordinate pair which specifies a plotting point. 

Plotting Space - The area within which plotting can occur. 

Reflected Plot - A plot produced by interchanging either the X min, X max coordinates, the Y 

min, Y max coordinates or both X and Y coordinate pairs to change the plot. 

Relative Plotting - Plotting which specifies plotting from an origin rather than to a specific 

X,Y coordinate. 

Soft Clip - The limits of the plotting device which restricts pen movement for lines drawn in 

UDU's. 

Slant - The angle at which a character is drawn, represented in clockwise degrees from the 

vertical. 

UDUs - User Defined Units. Defined by the program to whatever X and Y units of measure 

which are convenient. 

= 
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The :Ui ... H·'F::' C:::?:::::F'i··<»::; statement copies the CRT graphic display onto the internal ther­

mal printer. Any horizontal area can be copied by specifying its upper and I or lower 

bound in current units. 

The E)< I·r C::i:;:::::::::::':··.i T ,.. .. 0:::. statement returns the CRT to the alphanumerics raster from the 

graphics raster. 

The ::::·i?::::H·'i!:::: statement draws a box around the current soft clip area. 

,.. .. ,.. .. ; c·.:::,;:::. [ d ] 
' .. :l , .... , •... , ..•. , " •.. paper a vance 

The C:C:L..E:::::n? statement clears the CRT and the graphics R/W memory of previously 

plotted data. The paper advance value specifies how many millimetres of paper to ad­

vance on certain plotters; it has no effect on CRT graphics. 

C::i .... C>{U integer array name .:: .:,:. ::. 

C:i .. J}:::::U transfers data from an integer array to the CRT graphics memory. The first ele­

ment in the integer array is the load pointer. 

.................. 
: .. :i ~.:: ~ i"'j i···· !"'1 .L t ... 

The i::::i?::::H:::'i···i I C:-:::; statement sets the CRT to the graphics mode. 

C::i? I:U [X tick spacing:, Y tick spacing[:, X intersection:, Y intersection[:, X major count:, Y 

major count[ '! major-tick size] ] ] ] 

The C::i? I:U statement can be used as an alternative to the ;···i>::i:::':::; statement and is used to 

draw a full screen grid . 

.... ::;T"::Y?i:::: integer array name' .. , .. , 

i:::::::;·rCii:;:Y:: transfers data from the CRT graphics memory to an integer array. The first 

element in the integer array is the store pointer. 
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T :::: ... .:::::-T" X increment, Y incrementL, pen control] 

The I F\ ... C:"T· statement allows incremental plotting from the last plotted point. The pen 

control is the same as for the F\.":::::-T" statement. 

i ... Y<:::i::::i .... list 

The L..i:::iI::i::::L.. statement is used like the F:<i:::: :i:i"-·i"T· statement to label. 

L.. i:::iFE::i.... i .. r::: T j"':C;; image specifier:; list 

The L..i:::iE:E:L .. i ... <::: I i···ie; statement is used like the i:::'F: I i···iT" i ... <::: I i··-li:::; statement to format labels. 

L..U I i? angle 

or L :U I i:::: run" rise 

The l...:U I i? statement specifies the angle at which subsequent labels will be drawn. The 

angle specifies counter-clockwise rotation of the label from the positive X-axis in current 

angular units. 

The i .... E: "T' "T"E::F: statement allows you to draw all keyboard alphanumerics and symbols, by 

typing them in on the keyboard. 

l... I i"'i IT" [X min;, X max;, Y min;, Y max] 

The l... I i"i I 'T" statement defines the hard clip limits (or plotting area). The units are expres­

sed in millimetres with the origin at the lower left physical limit. When the parameters 

aren't included, any two diagonal corner points can be digitized . 

. I i··T:: 'T"'/F'E: identifier number [;, length] 

The l.. I i-.!f:::: 'T"';'F:<E: statement selects one of several solid or dashed line types. The range of 

the identifier number is 1 through 10; 4 is the default length. 
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, ................. , .. ;-... [X . X y. y ] 
L..U! .... :···!!::::. mm~1 max, mm, max 

The L..Ci!::::i::rT"E: statement sets the area that '::)··iCi!.·.j will fill or ::::C:i:::H .... E: will define. The units are 

expressed in GDU's. Any two diagonal corner points can be digitized if the parameters are 

not included. L..Cn::::i:rrT: also invokes soft clipping at its boundaries. 

L..C+<::; origin position 

The L..CH?C:; (label origin) statement sets the label origin position which determines where 

any subsequent labels are drawn relative to the current pen location. The range of the 

origin position is 1 through 9. 

j·'jC!'.,'T:: X parameter:, Y parameter 

The j."H::)'. .. 'i:::: statement lifts the pen and moves it to the absolute X, Y coordinates. 

The (j:::::C:i:::iL.E: statement sets millimetres as current user units and defines the origin. The 

origin is offset from the first L..Cn:::H"TT: point (X min, Y min) the specified amounts in 

millimetres. 

j:::'D I j? angle 

or F'In: j:;:o run, rise 

The j:::':U T j:;:o statement sets the angle of rotation. for relative and incremental plotting. The 

angle supplied specifies a counter-clockwise rotation from the positive X-axis in current 

angular units. 

F'!:::j···j pen number 

The j:::'EJ·i statement specifies the pen to be used. Pen 0 (zero) specifies return all pens to 

their holders on the 9872A. Negative pen numbers specify "erase" on the CRT. 

The FEJ·ii . ..!F' statement lifts the pen. 

• 
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F:'L..UT X parameter~! Y parameter [~, pen control] 

The F\ ... Crr statement provides absolute data plotting and pen control. The pen control 

defaults to plus one. The pen control parameter is interpreted as follows: 

Odd =drop pen 

Even =lift pen 

Positive = pen change after motion 

Negative =pen change before motion 

F'L...crr··TE:F: I ::::; [select code[" HP-1B device address]~! ] "plotter identifier string" [, step size[~, 

# of pens, pen offseL, [incremental plotter identifier] ] ] 

The F': .... C)·r·rf.:::!? I ':::; statement defines where all plotter operations will be directed. The 

three plotter identifier strings and their default select codes are: 

The default values for the I !···li:::::~:E::!""H::::j···j·ri::L .. parameters are: 

step size .254 mm 

# of pens 1 

pen offset Omm 

incremental plotter i.d. 1 

F'j .... crr·TT::? select codeL HP-1B device address] ::: ::::; CiF·j:::· 

The F\ ... i::rr"TT::j:;:'" " " I':::; eH:::·::::· statement deactivates the plotter set to the specified select 

code. All plotting statements are executed but the specified plotter does not respond. 

n 
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F'! ("i"r"TE::F' select code[;! HP-IB device address] I ~:::; C)j···j 

The F::'L..C1TTE}"" " " I':::; CH··! statement activates the specified plotting device and deacti­

vates all others. That is, all plotting statements are directed only to the specified device. 

This statement does not set the default conditions described under the F\ ... CfTTT::i? I::::; 

statement. 

F\:n: i·rr:::::i:;" X parameteL, Y parameter[" cursor type] 

The F\) T i··iTT::i:;:' statement moves the cursor to the specified absolute position and can 

select one of two types of cursor. An even number specifies a small blinking cross; an odd 

number specifies full-screen crossed lines. Cursor type defaults to the full-screen crossed 

lines (cursor type 1). 

The i?i::rr· T Ci function returns a value equal to the ratio of the physical dimension of the 

hard clip limits. That is, the X dimension divided by the Y dimension. 

i?F\ ... crr X parameter~, Y parameter [~, pen control] 

The I?F\ ... CfT statement allows relative plotting from the last absolute plotted point which is 

used as the origin. The pen control is the same as for the F\ .. J}T statement. 

':::;C:i:::H .... ::::: X min~, X max~, Y min~, Y max 

The '::<:::i:::H .... E: statement sets user defined units which dimension the L..Cn::::i::rr"E:: rectangle. 

The ::::;i::::TC;i .. .l statement sets graphic display units (GDUs) as the current units. 

The :::;:::::Till ... i statement sets user defined units (UDU s) as the current units. 

:::;i-H:::H": X min~, X max" Y min, Y max 

The '::>··H::)~'.l statement defines an area that is stretched or shrunk equally in X, Y directions 

to fit within the boundaries defined by the i .... CH:::: i:::iT"E:: statement. 
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The i.Y···jC:L.. T F' statement sets the soft clip boundaries equal to the hard clip limits. 

j.'.H···iE:j:;:'j:::: X variable, Y variableL pen status string variable] 

The j.'.+E:::j:;:Y:: statement returns the coordinate values of the last plotted or moved-to point. 

Pen status information is assigned to the string variable; i:::i for up, :j. for down. 

a 
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CRT Graphics Specifications 
System 458 has two CRT display modes: alphanumeric and graphics. Each mode has its own 

display area and raster. Normally the CRT is in the alphanumeric mode and without the 

Graphics ROM and hardware, this is the only mode available to you. When the Graphics ROM 

and hardware is installed, the graphics mode can be selected. 

Display Area 

The following figure shows the approximate size and location of the alphanumeric and graphics 

display areas. 

, / 

~y-----------------------------------------------~/ 

20cm 

23.62cm 

~Alphanumeric Raster 

~ Graphics Raster 

E 
<.l 
co 
C\J 
<D 

E 
<.l 
0) 

C\J 
N 

//~----------------------------------------------~'~ 

Graphics Resolution 

The horizontal and vertical resolution is approximately .04cm. This results in a dot matrix 

pattern for the display area of 560 usable dots in the horizontal direction and 455 usable dots in 

the vertical direction. 

Line Generation Speed 

Straight lines are generated on the CRT at about 200 cm/sec. (The 9872A plotter generates 

straight lines at about 36 cm / sec.) Curved lines are generated at somewhat slower speeds 

because your System 458 first computes the points and then plots the curved line. 

May 2, 1 
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Graphics Select Code 
The select code of the CRT graphics option is internally set at the factory to 13 and cannot be 

changed. If you are going to use an external plotting device (e.g., HP 9872A) refer to the 

appropriate Interface Installation and Service Manual and this appendix for information about 

how to set the select code. 

Graphics Memory 

The Graphics ROM automatically decreases the available user memory by 90 bytes. This is 

generally not a concern unless you have a large program or large data base. 

The 32K bytes of Read IWrite Memory (CRT Graphics Memory) installed in the CRT does not 

increase your available R/W memory, it only provides a storage location for data which 

produces the graphics display on the CRT. When using an external display or plotting device, 

this memory space is not used. 

HP 9872A Plotter Installation 
The 9872A Plotter can be used as an external plotter with the System 458. Refer to the 

F::'L..i::::rTT::i? I ':::; statement for information on how to select the 9872A as the active plotter. 

Ensure that the interface select code switch and plotter address code switches are set to the 

proper positions as indicated below. 

Interface Select Code 
The 9872A Plotter is connected to the System 458 via an HP 98034A HP-IB Interface. Refer to 

the HP 98034A HP-IB Interface Installation and Service Manual for complete information 

about the interface and cables. 

The interface is preset to a select code of 7 at the factory. To change the setting, rotate the 

switch (shown following) using a small screwdriver. 
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Select Code Switch 

Plotter Address Code 
Since each HP-IB interface can have as many as 14 devices connected to it, each device must 

be set to a specific address code. 

The plotter can be set to anyone of 31 HP-IB addresses ranging from 0 thru 30. Each address 

can be selected by setting the switches on the plotter back panel (shown next) to the approp­

riate binary bit positions for the particular address value desired. 

The plotter is set to an address code of 05 at the factory. Check your plotter for the proper 

switch positions shown below. 

Plotter Address Switches 

« 
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The following table lists the switch positions for each address value. 

Address Switch Positions 

Address Characters Address Switch Settings Address Codes 

Listen Talk (5) (4) (3) (2) (1) deCimal octal 

SP @ 0 0 0 0 0 0 0 

I A 0 0 0 0 1 1 1 

B 0 0 0 1 0 2 2 

# C 0 0 0 1 1 3 3 

$ 0 0 0 1 0 0 4 4 

% E 0 0 1 0 1 5 5 - preset 

& F 0 0 1 1 0 6 6 

G 0 0 1 1 1 7 7 

( H 0 1 0 0 0 8 10 

) I 0 1 0 0 1 9 11 

J 0 1 0 1 0 10 12 

+ K 0 1 0 1 1 11 13 

L 0 1 1 0 0 12 14 

- M 0 1 1 0 1 13 15 

N 0 1 1 1 0 14 16 

0 0 1 1 1 1 15 17 

0 P 1 0 0 0 0 16 20 

1 0 1 0 0 0 1 17 21 

2 R 1 0 0 1 0 18 22 

3 S 1 0 0 1 1 19 23 

4 T 1 0 1 0 0 20 24 

5 U 1 0 1 0 1 21 25 

6 V 1 0 1 1 0 22 26 

7 W 1 0 1 1 1 23 27 

8 X 1 1 0 0 0 24 30 

9 Y 1 1 0 0 1 25 31 

Z 1 1 0 1 0 26 32 

[ 1 1 0 1 1 27 33 

< 1 1 1 0 0 28 34 

~ 1 1 1 1 0 1 29 35 
-, 

A 1 1 1 1 0 30 36 

Incremental Plotter Installation 
An incremental plotter can be used as an external plotter with the System 45B, using the HP 

98040A Interface. Refer to the F'L.CrrTT::F' I ':::; statement for information on how to select the 

incremental plotter as the plotter. 

Ensure that the interface select code switch is set to the proper position. 

Refer to the HP 98040A Interface Installation and Service Manual for information concerning 

the select code switch and a list of incremental plotters that can be used with this interface. 

a 
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System 4SA and B Graphics Comparison 

The System 45B differs from the System 45A in the following statements -

incorporates a character slant as its third parameter. 

is resident in the Graphics ROM rather than the System 45A Mass Storage 

ROM. 

is resident in the Graphics ROM rather than the System 45A Mass Storage 

ROM. 

incorporates a run, rise parameter as a means of specifying an angle. 

The line types are slightly different from the System 45A's line types. A line 

type 10 with a major tick mark is now incorporated. 

incorporates a run, rise parameter as a means of specifying an angle. 

Note 

Hewlett-Packard products which use cathode ray tubes are 

designed to limit X-radiation levels to values of 0.5 

mR/ hour or below. This level has been established by the 

United States Bureau of Radiological Health, and conforms 

to similar international requirements. All measurements are 

made using a Victoreen 440 RF /'1: instrument, and are con­

ducted with the equipment operating under normal as well 

as worse case control midadjustment. 
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RPLOT ..... ...... 77 
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SETUU ......... 61,62 
SHOW .... 57,158,159,160,161 

UDU 
UNCLIP 
WHERE 

Examples ..... . 
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Pen .. .109 

Control 20,76,78 
Location. .120 
Status Variable 114,116 
vs Cursor .. 110 

Plotter Address Code .. 196 
Identifier Strings. 22 
Interface Select Code. .195 

Plotting Area 41 
Boundaries ..... 10 
Coordinates .. .9,10,11 
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Rotating the Plot 
Run and Rise . 

37,41,62,63 
20,34,60,65,66,76,77,80 

123,130 
65,66 

91 
81 

81,99 

s 
SCALE 
SETGU 
SETUU 
SHOW 
Scaling 

.37,38,40,48,50,53,55,61,130 
. 37,41,61 
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GLOAD 
GRAPHICS 
GRID . 
GSTORE 
IPLOT. 
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Viewing the plot 

WHERE 
Window 

v 

w 

98 
12 

20,34,60,109,110,120 
47 

Subject Index 203 



HEWLETT PACKARD 

SALES & SERVICE OFFICES 

AFRICA, ASIA, AUSTRALIA 

ANGOLA ETHIOPIA relectra 

E1~~~~a~~eC~: de 
Abdella Abdulmalik Blue Star ltd. 
P.O. 80,2635 Blue Star House 

Eldctncos, S.A.R.L Addle Abaibil 11r11A Magarath Road 

~ai::r~g:~I~~~~ues, 42-I"OT." 
T,I: 11 9340 ~~="560025 
GUAM 

Luanda Medical Only Telex: 043-430 

Tel 35515/6 Guam M~ical S~y, Inc. 
Cable: BLUESTAR 

Cable: TELECTRA Luanda Blue Star Ltd. 
~~8~ ioxA:C:~ D Meeakshi Mandiram 

AUSTRALIA 
f:~~6!~,,~'1 

xxxl1678 Mahatma Gandhi Rd. 
Hewlett-Packard Australia Cachln 682 016 

Ply Ltd. Cable: EARMED Guam To: 32069,32161.32282 
31-41 Joseph Street Telex: 0885-514 
Blackburn, Victoria 3130 HONG KONG Cable: BLUESTAR 
P.O. Box 36 Scllmicft & Co.tiong Kong) Ltd. Blue Star Ltd. Doncaat ... Eaat, Victoria 3109 Wino On Centre, 28th Floor 1-1-117/1 Tel: 898351 ConnlUlht Road, C. Sarojini Devi Road Telex: 31-024 ~on~5:.a s.cundera.,.d 500 003 Cable: HEWPARD Melbourne T,I: 70126, 70127 
Hewlett-Packard Australia To,,: 74766 SCHMC HX Telex: 015-459 

Ply. Ltd Cabl,: BLUEFROST 
31 8ridge Street INOlA 

Blue S1ar Ltd. Blue Star Ltd. Pymble Kasturi Buildings 2.G4 Kodambakkam High Road New South Wales, 2073 Jamshedji Tata Ad Madr .. 600 034 Tel: 4496566 r,f'l:% ~'f 020 T,I: 82056 Telex: 21561 Telex: 041-379 Cable: HEWPARD Sydney Telex: 011-2156 Cable: BLUESTAR 
Hewlett-Packard Australia Cable: BLUEFROST 

15~re~t~tllll Road BtUII Star Ltd. INDONESIA 
BEReA Indonesia P. T. Sahas 

Parkalde, S.A., 5083 414/2 Vir 5avarkar Mara P.O. Box 496/J1ct. 
Tel: 2725911 Jln.Abdul Muis 62 
Telex: 82536 

Prabhadevi 
"'kene 

Cable. HEWPARD Adelaide r:~~~~025 T,I: 349255, 349886 
Telex: 46748 BERSIL IA Hewlett-Packard Australia Telex: 011-4093 Cable: BERSAL 

14~t~~~g Highway 
Cable: FROSTBLUE 
Btue Star Ltd. BERCA Indonesia P.T 

Nedlanda, W.A. 6009 Band Box House P.O. Box 174/Sby. 
Tel: 3865455 Prabhadevi 23 Jln. Jimerto 
Telex. 93859 ~~~~~17 Cable: HEWPARD Perth r.r":'~ t'f 025 

Cable: BErcacon Hewlett-Packard Australia Too: 011-3751 
\\Ltd. Cable: BLUESTAR ISRAEL 

121 ouongong Street Blue Stir Ltd. Electronics Engineering Dtv. 
Fyahwlck. A. :T. 2609 Bhovdoop of Motorola Israel Ltd 
Tel: 804244 Stadium RoId 16. Kremenetski Street 
Telex: 62650 Ah __ 380 014 

P.O.Box 25016 
Cable: HEWPARD Canberra Tel: 428110 Tet-Avlv 
Hewlett Packard Australia Telt)(: 234 T.I: 38973 

Sttgoo~td Cab~: BLUEFROST Telex: 33569,34164 
Blue Star Ltd. Cable: BASTEL Tel-Aviv 

Teachers Union Building 7 Hare Street JAPAN 
495-499 Boundary Street P.O. 80,506 Yokogawa-Hewletl-Packard Ltd 
~:~22'1~~ Queensland 4000 Cole ..... 700 001 Chuo Bld~., 4th Floor 

Tel: 23-0131 4-20, Nis inaka&ma 5-c~ome 
Cable: HEWPARD Brisbane ToIo: 021-7655 Yodogawa-ku. saka-shl 
BANGLADESH Cable: BLUESTAR Oooko.532 
The General ElectriC Co. ~ueStar Ltd. Tel: 06-304-6021 

of Bangladesh Ltd. Bhandari House Telex: 523-3624 
Magnet House 72 71h & 81h Floor Yokogawa-Hewlett-Packard Ltd. 
Dllkusha Commercial Area 91 Nehru Place 29-21, Takaido-Higashi 3-chome 

~r~~J~'5~~~4~9 
_ DoIhll10 024 Suginami-ku, Tokyo 168 
T,I: 634770 & 635166 To: 03-331-8111 

Telex 734 Tel,,: 031-2463 ~~I~ ~~2p~M~PT~~~3 724 Cable: GECDAC Dacca Cab~: BLUESTAR 

CANADA 
ALBERTA 
Hewlett-Packard ':anada) Ltd. 
11620A - 168th Street 
Edmonton T5M 3T9 

i~lm~~nm BRInSH COLUMBIA MANITOBA 

~ro.l~~2~a~i~~r ft~n~~E~) Ltd. 
Hewlen-packard ~anada) Ltd. Hewlett-Packard ~anada) Ltd. 

~~~:.::':~'2:? 380-550 Centu~ 51. 

f,~lg;2' )V5~-~~~ 3 
Wlnn~R3 OY1 

~~~~~~~~~ ~f616-8~~~1 Twx' 610-821-6141 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Hewlett-Packard Aroentlnl 
S.A 
Av. Leandro N. Alem 822 - 12° 
1001 Buenoa Alrea 
T,I: 31-6063.4.5,6 
Tel,,: 122443 AR CIGY 
Cabl,: HEWPACKARG 
Biotron S.A.C.1.y M. 
Bolivar 177 
1066 Buenos Air .. 
Tel: 30-4846. 34-9356, 34-0460. 

33-2863 
T818)(:011-7595 
Cable: Biotron Baries 
BOLIVIA 
Casa Kavlin SA 
Calle POtOSI' 1130 
P.O. Box 500 
La Pu 
T,I: 41530,53221 
Tel" CWC BX 5298.ITI 3560082 
Cable. KAVLlN 
BRAZIL 
Hewlett-Packard do Brasil 
l.e.C L1da 
Alameda Rio Negro, 750 
Aiphaville 
06400 B.ru ... 1 SP 
T,I: 429-3222 
Cable: HEWPACK Sao Paulo 

Hewiett-Packard do Brasil 
l.e.C. Ltda. 
Rua Padre Ch-r.'";,,,32 
9000Q-P6rt. !~"RS 

b:l;1~W~mK poi1~2Al::r~ 
Hewlett-Packard do Brasil 
l.e.C. Ltda. 
Av. Epitacio Peasoa, 4664 

=-RIO de J8nelro-RJ 
Tel: 
Tel,,: 021-21905 HPBR-BR 
C.b~: HEWPACK 

RIO de Janeiro 

CHILE 

~~~aC:::iZn~aC~~' o'fi~~ 1204 
Casilia 16475 
COfreo 9, Santlqo 
T,I: 34152 
Telex. JCAlCAGNI 

COLOMBIA 
Instrumentacidn 
Henrik A. Langebaek & Kier S.A. 
Carrera 7 No. 48-75 
Apartado Alfreo 6287 
aogOOi,IO.E. 
T ,I: 269-8877 
Tellne 44400 
Cable: MRIS Bogotj 
Instrumentacion 

~i~ie;aa~\e~~~ 4~_f~;r, S.A. 

:r':~lrn54098 
T,I: 30«75 

COSTA RICA 
Cientifica Costarricense S.A. 
Avemda 2, Calle 5 
San Pedro de Montes de Dca 
Apartado 10159 
S.n Jon 
To 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
Cable: GALGUR 

Yokogawa-Hewtett-Packard Ltd. 
Nakama Building 
24 Kami Sasajima-cho 
Nakamura-ku, Nagoy •• 450 
T,1:052571-5171 
Yok.ogawa-Hewlett-PaCkard Ltd. 

~~~~~~wls~r~~~~o 
Kanagawa-ku 
Yokohlime, 221 
T,I. 045-312-1252 
T,I,,: 382-3204 YHP YOK 

~~:tf:~r::~;aCkard Ltd. 
105, l-chome, San-no-maru 

~~~2~!:8~7~~~ 
Yokogawa-HewllItt-Packard Ltd. 
Inoue BuildinQ 
1348-3, Asahl-Cho, l-chome 

~:1~0!~2~2a~~~a 243 

Yokogawa-Hewlett-Packard Ltd. 
Kumaga),a Asahi 
Hachiluni Building 
4th Roor 
3-4, Tsukuba 

~e~:=~:.e~ama 360 

KENYA 
Advanced Communications Ltd. 
P.O. Box 30070 
Nelro'" 
Tel: 331955 
Telex: 22639 

~~;~~gnn~ AeradiotE.A. "td. 
P.O. Box 19012 
Nairobi Airport 
Nelrobl 
T ,I: 336055!56 
Telex: 22201/22301 
Cable: INTAERIO Nairobi 

~~;::i~~~ Aeradio ~.A.) Ltd. 
P.O. Box 95221 
Mom .. u 

KOREA 
Samsung Electronics Co., Ltd. 
15th Floor, Daeyongak Bldg .. 
25-5, HA 
Choang Moo-Ro, Chung-Ku, 
s.o..l 
T,I: (23)68", 778-3401/213/4 
Telex: 2257S 

MALAYSIA 
Hewlett-Packard Sales SON BHD 
Suite 2.21/2.22 
Bangunan Angkasa Raya 
Jalan Ampang 

~~:a~;3~O:2'r.r;1 

NOVA SCOTIA 
Hewlen-Packard (Canada) Ltd. 
800 Windmill Road 
DlIrtmouth B3B 1 L1 
T,I: (902)469-7820 
TWX: 610-271-4482 

ECUADOR 

~~~~~~gg~a3J f~u1~g~ 
P.O. Bo, 6423 CCI 
Eloy Alfaro No. 1824.3°Plso 
Qulto 
Tel: 453 482 
Telex: 2548 CYEDE EO 
Cable: CYEDE-Quito 
Medical Only 
Hospitalar SA 
Casilla 3590 
Robies 625 
Quito 
Tel: 545-250 
Cable: HOSPITALAR-Quito 

EL SALVADOR 
IPESA 
Bulevar de los Heroes 11-48 
San SIIlv.dar 
T,I: 252787 

GUATEMALA 
IPESA 
Avenida Reforma 3-48, 
lona 9 

~e~:aJr662r3~!786,66471-5.ext.9 
Telex: 4192 Teletro Gu 

~~gt.eI B~~~~~no 
lot 259, Satak Road 

~~,~h~3t,rr".k 
Cabl,: PROTELENG 

MOZAMBIQUE 
A.N. Goncalves, Ltd. 
162, 1° Apt. 14 Av. O. Luis 
Caixa Postal 107 
Meputo 
T,I: 27091,27114 
Telex: 6-203 NEGON Mo 
Cable: NEGON 

NEW GUINEA 
Hewlett-Packard Australia 

~.Ltd. 
Deve 0lment Bank Building 
Groun Floor 
Ward Strip 
Port Mareaby, Paupua 
T,I: 258933 
NEW ZEALAND 
Hewlett-Packard (N.l.) Ltd. 
4-12 Cruickshank Street 
Kilbimie, Wellington 3 
P.O. Bo,9443 
Courtney Place 

~rl~;'~99 
Cable: HEWPACK WiMlington 
Howlett-Packard (N.l.) L1d. 
Pakuranga Professional Centre 
267 Pakuranoa Highway 
Box 51092 

f:~~~~ 
Cable: HEWPACK Auckland 
AnalyticalJMedical Onty 
Medical Supplies N.l. Ltd. 
Scientific Division 
79 Cartlon Gore Road. Newmarket 
P.O. Box 1234 
Auck .. nd 
T,I: 75-289 
Cable: DENTAL Auckland 
AnalyticalJMedical Only 
Medical Supplies N.l. Ltd. 
Norrie and Parumoana Streets 
Porlrua 
T,I: 75-C98 
Telex: 3858 
AnalyticalJMedical Only 
~.~Ic:o:~g~lies N.l. Ltd. 

239 Stanmore Road 
Chrlatchurch 
T,I: 892-019 
Cable: DENTAL Christchurch 
AnalyticaliMedical Only 
MedlCiI Supplies N.l. Ltd. 
303 Great king Street 
P.O. Box 233 
Dunedin 
T,I: 88-817 
Cable: DENTAL Dunedin 

ONTARIO 
Hewlen-Packard (Canada) Ltd. 
1020 Morrison Dr. 
Ott.we K2H BK7 

~~m-~~~~ 
H,oIett-Packard (Canada) Ltd. 
6877 Goreway Dnve 
MI ....... ¥:. L4V lM8 
T,I: (41666 8-9430 
TWX: 61 -492-4246 
Hewlen-Packard (Canada) Ltd. 
552 Newbold Street 
London N6E 2S5 
T,I: (519)686-9181 

MEXICO 
Hewlen-Packard Mexicana, 
SA d, C.V. 
Av. Periflfrico Sur No. 6501 
Tepepan, Xochimilco 
Mexico 23, D.F. 
T ,I: 905-676-4600 
Telex: 017-74-507 
Hewlen-Packard Mexicana, 
SA de C.V. 
Ave. Constitucidn No. 2184 

~r'4':.7~2~4i~71-84 
Telex: 038-410 

NICARAGUA 
Roberto Teran G. 
Apartado Postal 689 
Edificio Teran 

~r:n~~:, 23412,23454.22400 
Cable: ROTERAN Managua 

PANAMA 
EI.ctrdnico Balboa, SA 
Aparatado 4929 
PanamaS 
Calle Samuel Lewis 
Edificio "Al1a", No.2 
Culdlld de PenalM 
T,I: 64-2700 
Telex: 3483103 Curundu, 

Canal Zone 
Cable: ELECTRON Panama 

NIGERIA 
The Electronics 

Instrumentations Ltd. 
N6B/770 Dya Road 
Otuseun House 
P.M.B. 5402 
Ibllellin 
Tel: 461577 
Telex: 31231 TElL NG 
Cable: THETIEL Ibadan 
The Electronics Instrumenta-

tions Ltd. 
~:~."3:r66~~tor Road, Mushin 

~:-THETEIL Lagos 

PAKISTAN 
Mushko & Company Ltd. 
Oosman Chambers 
Abdullah Haraon Road 
Karachl-3 
T,I: 511027,512927 
Telex: 2894 
Cable: COOPERATOR Karachi 
Mushko & Company, Ltd. 
38B, SatiMUte Town 

~~~~~dI 
Gable: FEMUS Rawalpindi 

PHIUPPINES 
The Online Advanced 

Systems Corporation 
Rico House 
Amorsolo cor. Herrera SIr. 

~~~8~:i~I~~g, Makati 
Metro Menlle 
T,I: 85-35-81, 85-34-91,85-32-21 
Telex: 3274 ONLINE 

RHODESIA 
Field Technical Sales 
45 Kelvin Road North 
P.O. Box 3458 

~:1~2j; (5 inos) 
TiMex: RH 4122 

SINGAPORE 
Hewlett-Packard Singapore 

11 ~~~~~Road 
Alexandra P.O. Box 58 

~~,~C-~~: 
Telex: HPSG RS 21486 
Gable: HEWPACK, Singapore 

SOUTH AFRICA 
Hewlett-Packard South Africa 

pr~' ha Lt~endYWood, 
Sandton, ~ransvaal, 2144 
Hewlett-Packard Centre 
Daphne Street, Wendywoocl, 
SIIndton, 2144 
Tel: 802-1040.6 
Too: 8-4782 
Cable: HEWPACK Johannesburg 

QUEBEC 
Hewlett-Packard ~nada) Ltd. 
275 Hymus Blvd. 
PoIn" C'-Ire H9R 1G7 

~~J~m~~~~~ 
TLX: 05-821-521 HPCL 

PERU 

Eg~~I~~~;:f4~lkiica S.A. 
San Isidro casma 1030 
Lim. 1 
Tel: 41-4325 
Tel,,: Pub. S_ 25424 SISIORO 
Cable: ELMED lima 

SURINAME 
Surtel Radio Holland N.V. 
Grote Hofstr. 3-5 
P.O. Box 155 
P .... m8rlbo 
T,I: 72118, 77880 
Cabl.: Surt.1 

TRINIDAD & TOBAGO 
CARTEL 
Garibbean Telecoms Ltd. 
P.O. Box 732 
69 Frederick Street 

r:~6r.5f=ln 
URUGUAY 
Pablo Ferrando S.A.C.el. 
Avenida ltalia 2877 
casiUa de Correo 370 
Montevideo 
T,I: 40-3102 
Telex: 702 Public Booth Para 

Pablo Ferrando 
Cable: RADIUM Montevideo 

Hewlett·Packard South Africa 

PO~~ ~1~ 
H.Gward Place, Cape Province, 7450 
Pine Park Centre, Forest Drive, 
Plnetand., Cape Province, 1405 
Tet: 53-7955 thu 9 
Telex: 57-0006 

SRI LANKA 
Metropoli~an Agencies lid. 
20919 Umon Place 
Cofombo 2 
Tel: 35947 
Telex: 1377METROlTO CE 
,able: METROLTO 

SUDAN 
Radison Trade 
P.O. Box 921 
Khartoum 
Tel: 44048 
Telex: 375 

TAIWAN 
Hewlett-Packard Far East Ltd. 
Taiwan Branch 

~~~~~l ~~~a~I:~t Road 
T.lpeI 
T,I: 3819160-9.3141010 
Cabl,: HEWPACK TAIPEI 
Hewlett-Packard Far East Ltd. 
Taiwan Branch 
68-2, Chung Cheng 3rd. Road 

~~o~:;2~318-KaOhSiUng 
Analytical Only 
San Kwang Instruments Co., Ltd. 
20 Yung Sui Road 
T.1peI 
T,I: 3615446-9 !4 linos) 
Telex: 22894 SANKWANG 
Cable: SANkWANG Taipei 

TANZANIA 

~~:ig~~r Aeradio f;.A.), Ltd. 
P.O. 80,861 
Oar .. SIIum 
T,I: 21251 Ext 265 
Telex: 41030 

THAILAND 
UNIMESA Co. Ltd. 
Elcom Research Building 
2538 Sulwmvit Ave. 

r:'~~;~7~;~:~ 
Cable: UNIMESA Bangkok 

UGANDA 

~~;~:ignna~ AeradiotE.A.), Ltd. 
P.O. 80,2577 
Kampa" 
T.I: 54388 
Cable: INTAERIO Kampala 

ZAMBIA 
R.J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 
Luau. 
T,I: 73793 
Cable: ARJAYTEE, Lusaka 

OTHER AREAS NOT LISTED, CONTACT: 
Hewlett-Packard Intercontinental 
3200 Hillview Ave. 
Palo Alto, CaNtomla 94304 

~fm-~~:l~~ 
Cable: HEWPACK Palo Alto 
T,I,,: 034-8300.034-8493 

FOR CANADIAN AREAS NOT LISTED: 
Contact Hewlett-Packard (Canada) 
Ltd. in Mississauoa. 

VENEZUELA 
Hewlett-Packard de Venezuela 
C.A. 
P.O. Box 50933 
Caracas 105 
Los RUlces Norte 
3a Transversal 

~~~;~;,o~ 
+::~::3~~~3 H~~~~ri 
Cable: HEWPACK Caracas 

2179 

FOR AREAS NOT USTED. CONTACT: 
Hewlett-Packard 
Inter-Americas 
3200 Hillview Ave. 
P.lo Alto, California 94304 
Tel: ~15)856-1501 
TWX: 910-373-1260 
Cable: HEWPACK Palo Alto 
Telex: 034-8300,034-8493 

« 



FINLAND Cable: HEWPACKSA Hamburg ITA.LV POLAND HlWlett-Packard Espanola. S.A. 
AUSTRIA Hewlett-Packard OY Telex: 21 63032 hphh d H.ewletl-Packard Italiana S.p.A. Biuro Intormacji Techniczll8j Av Ramdn y CajaI, 1 
Hewlett-Packard Ges.m.b.H. Nahkahousuntl 5 HevAett-Packard GmbH Via G.Di Vittorio, 9 Hewlett·Packard Edificio Sevilla. planta 9· Ankara 
Handelskal52 P.O. Box 6 Technisches Bliro Hannover 20063 Carnusco UI Sta"" 2. 6P -Seville 5 Tol: 25 03 09 - 17 80 26 
PO. Box 7 SF-00211 Hel.lnkl 21 Am Grossmarkt 6 T'ISum(;~~~/~1 ) 00-950 W.rUIIWII Tel: 64 44 5468 Tolex: 42576 OZEK TR 
A-1205 Vlenn_ Tel: (90) 6923031 0-3000 Hannover 11 Tol: 33.25.88139.67.43 ~:i~~~-:'~~I~ 7~S~oIa SA 

Cable: OZVUREK ANKARA 
Tel" 351621-27 FRANCE Tel: (0511)4660 01 T~ex: 311046 HEWPACKIT Telex: 81 2453 hopa pi UNITED ARAB EMIRATES Cable. HEWPAK Vienna Hewlett-Packard France Tetex: 092 3259 H~wlett-Packard ItalianJ S.p.A. UNIPAN E-BlltMlo 1 ~~~~O;td,'J,ead Office) Telex' 75923 hewpak a Avenue des Tropiques Hewlett·Packard GmbH VIa Turazza , 14 Biuro Obslugi Technicznej Tel: 23 83 06/23 82 06 
BAHRAIN Les Ulis Technisches Bura Numbtrg 35100 P.dov. 01·447 Warszawa Hewlett·Packard Espanola S.A. ~e~:3~21J3 MedIcal Only BOlte Postale No.6 Neumeyerstrasse 90 Tel (49) 664888 ul Newelake 6 ClRamon Gordillo 1 
Wael Pharmacy 91401 Or"r-cedex 0-8500Nurnbej¥ Telex: 41612 HEWPACKI Poland ~ntlo.) Telex: 8136 
P.O Box 648 i~/J:'48~ 25 Tel: (0911156 3 83 Hewlett-Packar~ Italiana S.p.A. 

Za~:ry~~~::cze Sprzelu 
E-V ... ncl.-10 ~~~~O~~7r,ranch Office) Bahrain Telex· 062 860 VIa G. Armellinl 10 Tel: 96-361.13.541361.13.58 .. Tel 54886,56123 Hewlett-Packard France Hewlett-Packard GmbH 1·00143 Rome Plac Komuny Paryskiej 6 Ahu Dh.bI 

Telex 8550 WAEL GJ Chemin des Mouilles Technisches Buro Munchen Tel: (06) 54 69 61 90-007 Lddl! SWEDEN Tel: 331370/1 
Cable: WAELPHARM B.P.162 Eschenstrasse5 Telex: 61514 Tol: 334-41. 337-83 Hewlett·Packard Sverige A8 

~~~r~~liy~n~adlng ¥:113~8~C3~"ll 25. 
0-8021 T.ufklrchen Cable: HEWPACKIT Roma Telex: 886981 ~~;\~etj:~~ ;~Ck UNITED KINUOOM 
Tel: (089)6117-1 Hewlett-Packard Italiana S.p.A. Hewlett-Packard Ltd. 

TWX: 310617F PORTUGAL i::;x~m~~ 05 50 
King Street Lane and Contractlno Hewlett-Packard GmbH Corso GIovanni Lanza 94 Telectra-Empresa Tlfcnica de Wlnner.h, Wokingham P.O. Box 20074 Hewlett-Packard France Technisches Buro Berlin 1-10133 Torino 

Equipamentos Eldctricos S.a.r.l. Cable: MEASUREMENTS Berks. RGll SAR Manama Pdricentre de la Cl!pll~re Kalthstrasse 2-4 Tel'(Oll ) 682245/659308 
~~O. R::~~~a Fonseca 103 Stockholm Tal: P734) 784774 Tel' 25997B. 259958 31081 Toulou .. L.e Mlr.1I 0-1000 Berlin 30 MedicallCalculators Only Te(ex:847178J9 Telex: 8895 KALDIA GJ ~6~1~5VF12 Tel: (030)24 90 86 Hewlett-Packard Sverige AB Hewte~-~ackard Italiana S.p.A. P-L1sbon 1 

~~~~IS:f:~~. Fr61unde 
Hewlett·Packard Ltd. 

BELGIUM Telex:018 3405 hpbln d VIa Pnnclpe Nicola 43 GIC 
t:~I~~~~cru2Lisbon Trafalgar House Hewlett-Packard France 1-95126 c.tonle Hewlett-Packard Benelux 

Le ligoures GREECE Tel:(095) 37 05 04 ~::~~~M:~ : ::omma office 
Navigation Road 

S.A./NY Kostas Karayanms Telex: 12598 AttrlncMm 
'/) Avenue du Col-Ven. " Bureau de vente de Marseilles 8 Omirou Street Hewlett-Packard Italiana S.p.A. Medical only Cheshire WA14 lNU 

~Graenkraaglaan) Place Roul!e de Villenueve Alhono 133 Via Nuova San Rocco A. SWITZERLAND 
i~ex(ll6sl;!8~ 6422 c( 13100 Alx-en-Proven.,. Capodimonte, 62A 

Mundinter Hewlett-Packard (Schwalz) AG ·1170 Bru ... I. Tel: 32 30 303132137 731 Intercambio Mundial de Comm:io 
.u Tel: (02)6605050 Tel. (42) 59 41 02 

~N~rc~1 Only ~:O~tt~~~~44 S.a.r.1. IOrcherstrasse 20 
Hewlett-Packard Ltd. Cable: PALOBEN Brussels Hewlett-Packard France P.O. Box 2761 P.O. Box 307 

Telex: 23-494 paloben bru 2, AUee de la Bourgnette Hewlett-Packard Italian. S.p.A. Avenida Antonio Augusto CH-8952 Schlieren-Zurich LYoon Court 
.u 35100 RennH G. Papathanassiou & Co. 

~::~x~~~~~: ch 
Hereward RIse 

.J CYPRUS Tel: (99) 51 4244 17 Mami Street Via E. Masi, 9J9 de Aguiar 138 Dudley Road 

~~PG~~~C;nos Xenopoulos Street 
TWX: 740912F Athens 103 ~~I01J~ :';J¥A'l" /300040 

P - L1ebon Cable: HPAG CH H.leeow.n, 

C Tol: 5522 915,5221 989 ~::~x~~t:12~~~t~r p 
West Midlands B62 SSD 

P.O. Box 1152 Hewlett-Packard France Telex: 21 5329 IHTE GR JORDAN 
Howlett-Packard (Soh"';,) AG Tel: ~21) 550 9911 

C Nlcolia 18, rue du Canal de Ia Marne Cable: INTEKNIKA Cable: INTERCAM810 Lisbon Chlteau Bloc 19 Telex: 339105 
67300 Schln~helm Mouashllf CoUSins Co. CH-1219 L.e'i:lnon-Genev. Tel· 45628129 Tel: tB8JoB30 10 Medical Only P.O. Box 1387 QATAR Hewlett-Packard Ltd. 

::E i:I~I;i :Of~omcs Pandehis TWX:8 141F Technomed HeUas lid Ammen ~~~~eBo~~~ & Contracting i~;,~m: h 22Ch Wedge House 
52 Skoufa Street Tel: 24907139907 Cable: HEWPArJG Genova 799, London Road 

Hewlett-Packard France Ath.n.'35 Telex: SABCO JO 1456 Doho Thornton Heath 
C CZECHOSLOVAKIA Immeuble ptliricentre Tel: 3626 972 Cable: MOUASHERCO Tel: 22170 SYRIA ~~{r~,~~~,~ Z 

Vyvojova a Provozni Zakladna Rue van Gogh 
HUNGARY Telex: 4439 NASSER General Electronic Inc. 

~~~~~5b~~ ~S!~o~I~~ch:~~~~y 59650 Villeneuv. 0 Ascq 
MTA KUWAIT Cable: NASSER Nuri Basha-Ahnaf Ebn Kays Street Telex: 946825 

c( ~t2jlJo~~:i 25 MllszenJgy Ifs Mdrntechnikai 
AI-Khaldiya Trading & P.O. Box 5781 Hewlett-Packard Ltd Tel· 89 93 41 
P .8.°~~C:~8-Safat RUMANIA Demeecu. Telex· 12133 Hewlett-Packard France Szoioaiata Hewlett-Packard Reprezentanta Tol: 33 24 87 10. WesleySt. 

c( Institute of Medical Bionics Bureau de Vente Hewlett-Packard SeMce KuweH ad. n. Balcescu 16 Telex: 11215 ITIKAL C .. tleford 

l) Vyskumny Ustav Lekarskej Bioniky Centre d' affaires Paris-Nord Lenin Kn. 67, P.O.8ox 241 Tol:42 4910141 1726 Bucureetl Cable: ELECTROBOR OAMASCUS 
Yorks Wf10 1AE 

Jedlova 6 Bltim&nt Amp$re 1391 Budapest VI Tol: 15 80 2M3 88 85 Tel: 1)977) 550016 
CS-88346 Tel. 42 03 38 LUXEMBURG Telex: 10440 Medical,f'ersonal Calculator only Telex: 557355 

tJ: Rue de la Commune de Paris Telex: 22 5114 Hewlett-Packard B.nelux Siwah & Co. Bratlslav.Kram.,. B.P.3oo S-A./N.v. I.I.R.U.C. PlaceAzm4 Hewlett-Packard Ltd 

U- Tel: 4251 93153 Le Blene """" C4dex Avenue du Col-Vert. 1 Intreprinderea Pentru 8.P. 2308 " Wallace Way 
Telex: 93229 Tol: ~1 )93188 50 

t~~~kr:~=i. 
Intretinerea - Dlm.acus Hltchln 

c( ICELAND Hertfordshire, SG4 DSE 
OOR Hewlett-Packard France Medical Only Si Repararea Utilatelor de Calcul Tel: 16 367-19 697-14 288 

i~;x~~W~111 Entwicklungslabor der TU Dresd.n Av. du Pdt. Kennedy ~~i~:r~:~~i~~~;a~&~nc. 
Tol: (02) 6722240 B-dul Prof. Dimitrie Pompei 6 Suleiman Hila! EI Mlawi 

J: ~~~:~3~gsinstitut Meinsbtrg ~~og6~~~~ Cable: PALOBEN Brussels Bucur .. tI-Sectorul 2 P.O. Box 2528 

fo- P.O.Box 895 Telex: 23 494 Tel: 88-20-70.88-24-40.88-67-95 Mamoun Bitar Street, 56-58 USSR 
W.ldhelm/Melnsberg Hewlett-Packard France ~~m~~o~ 63 03 

Telex: 118 Dem .. cusTeI: 1146 63 Hewlett-Packard 

tJ: Tel: 37 667 "France-Evry" immeuble Lorraine MOROCCO 
SAUDI ARABIA Rept"esentative Office USSR 

Doibeau 

0 Telex: 518741 Boilevard de France Cable: ELOING Rey~avik 81 rue Karatchi Modern Electronic Pokrovsky Boulevard 4/17-kw 12 
91035 Evry-Coax Moecow 101000 Export Contact AG Zuerich Tol: 077 96 60 IRAN C ... blenCil Esllbishmonl tlea<I Office) TUNISIA Tel: 294.20.24 Z Guenther Forober Hewlett-Packard Iran Ltd. Tol: 304182 P.O. Box 1228, Baghdadlah Street ~~n~~:n~I~~O~~~e Te(ex: 7825 hewpak su Schlegelstrasse 15 Hewlett·Packard France No. 13, Fourteenth SI. Telex: 23051122822 Jeddoh 

1040 Berlin 50, Rue de Mea Mir Emad Avenue Cable: MATERIO Tol: 27 798 Tunis YUGOSLAVIA 
W Tel: 42-74-12 57130 Jouy .ux Arch" P.O. Box 41/2419 Gerep Telex: 40035 Tel: 280 144 Iskra-Standard ,tIewiett-Packard 

0.. 
Telex: 111889 Tel: ~7)69 45 32 Tehr.n 3, rue d'Agadir Cable: ELECTA JEOOAH Corema Miklosiceva 38NII 
DENMARK Tel: 851082-5 c. .. blenc. Modem Electronic 1 ter. Av. de Carthage ':~~Wr~t'r16 74 0 Hewlett-Packard AtS GERMAN FEDERAL REPUBUC Telex: 213405 hewp ir Tel: 272093,5 EstabMshment ~ranch) Tunl. 
Datavej 52 Telex: 23739 P.O. 80x 2728 Tol: 253 821 SOCIALIST COUNTRIES tJ: Hewlett-Packard GmbH IRELAND 

~~r596~232 Tol,,: 12319 CABAM TN DK-3460 Blrkerod Vertriebszentrale Frankfurt Hewlett-Packard Ltd. Cable: GEREP-CASA NOT SHOWN PLEASE 

'"' Tel: ~2) 81 66 40 Berner Strasse 117 King Street Lane Cooedir Cablf: RAOUFCO TURKEY CONTACT: 
Cable: HEWPACK AS Postfach 560 140 Wln ....... h. Wokingham 31 rue Omar Siaoui ~r!N~~h C~e~t:~ Ltd. 

Hewlett-Packard Ges.m.b.H 
Telex· 37409 hpas dk 0-6000 Fr.nkfurt 56 Berks, RG11 SAR C. .. b .. nca Modem Electronic Hande(skai S2 
Hewlen-Packard AtS t:rilfW~m:s1 Frankfurt ~:~E(09!~~ 7847 74 

Tel: 27 65 40 Establishment _ranch) Caddesi No. 7 P.O. Box 7 ... 
~~~g~ 111kebOrg 

Telex: 21737/23003 P.O. 80x 193 Kavaklidere, Ankera A-1205 Vlenn •• Austria 
Telex: 04 13249 hpffm d Telfx: 847178 Cable: COGEOIR AI-Khoblir Tel: 275800 Tol: ~222) 351621 1027 

Tel:~6l827166 Hewlett-Packard GmbH Cable: Hewpie London T 01: 44678-44813 Telex: 42155 MEDITERRANEAN AND NETHERLANDS Telex: 3 409 h8as dk 
~:~~~~~::rB3~~~b~ir8en Hewlett-Packard Ltd. Hewlett-Packard Benelux N.V. Teknim Com., Ltd. MIDDLE EAST COUNTRIES 

Cable: HEWPA K AS 
f~n~v~~~e~~:~ustri. Estate Van Heuven Goedhartlun 121 Barbaros Bulvari 55112 NOT SHOWN PLEASE CONTACT: 

EGYPT V;~0~0~6=~en. WOmemberg P.O. Box 667 SPAIN ~:fi~1a:,~~nbul Hewlett-Packard S.A. 
LEA Dublin 12, Eire NL-Am_lv..., 1134 Hewlett-Packard Espanola, S.A. Mediterranean and Middle 
International Engineering Associates Cable: H~PACK BOblin.dn Tol: (01) 514322 Tol: ~20)47 20 21 Calle Jerez 3 Telex: 23540 East Operations 

Telex: 07265739 bbn Tolex: 30439 E-"'_16 35. Kolokotroni Street 24 Hussein. Hegazi Street 
~::;x(l H~5~: (10 lines) 

Medical only 
Platia Kefallariou Kasr-el-Aim Hewlett-Packard GmbH Medical On~ E.M.A. 
GR-Kifissia-Ath.ne, Greece Cairo Technisches BlJro DOsseldorf Ca'rdiac Services 'reland) Ltd. NORWAY Muhendislik Koliektif Sirketi 

Tel 23 829 Emanuel-Leutze-Str.l (Seestern) Kilmore Road Hewlett-Packard Norge AtS Hewlett-Packard Espadnola S.A. Mediha Eidem Sokak 41 ~ Tel: 808033712591429 
Telex: 93830 0-4000 Ooluoldorl Artane Osterdalen 18 Colonia Mirasierra Yliksel Caddesi FOR OTHER AREAS 
Cable: INTENGASSO Tol: (0211)59711 OUbiln 5, Eire P.O. 80x 34 Edlficio Juban Anker. NOT LISTED CONTACT 
SAMITRO Tolex: 085/16 533 hpdd d Tel: ~1)315820 1345 o.ter ... % eo ... Brava. 13 Tol: 17 56 22 Hewlett-Packard S.A. 
Sami Amin Tradinq Office Hewlett-Packard GmbH Medical Only ~=~~UJH1:~ n 

Modrld 34 Cable: EMATAAOE/Ankara 7, rue du Bois-du-Lan 
18 Abdel Aziz GaWish Technisches Bllro Hamburg Cardiac ServIces Co. Hewlett-Packard Espartola, S.A. Analytical only P.O.80x 
Abdlne-C.lro Wend&nstrasse 23 ::=%'\Yl~M'UIh Hewlett-Packard Norg. AIS Milanesado 21-23 Yilmaz Ozyurek CH-1217 Meyrin 2 - Geneve 
Tel 24932 ~;~~~2f:~rla 1 ~ardsoaten 114 E-Bercelon. 17 Milli Mudafaa Cad 16~ Switzerland 
Cable SAMITRO CAIRO GB-Northern Ireland Borvon Tel: P) 203 6200 (5 lines) Kizilay Tol: (022)827000 

ALABAMA 9606 Aero Drive ILLINOIS MINNESOTA NEW YORK OREGON P.O. Box 42816 
P.D Box 4207 P.O. Box 23333 5201 Tollview Dr. 2400 1II. Prior Ave. 6 Automation Lan. 17890 SW Lower Boones 10535 Harwin Dr. 
8290 Whitesburg Dr. ~~J\':!'M~jl& ~e~I~~ M2~= 60008 

St. Paul 55113 Computer Park Ferry road Houeton 77036 
HuntlivUIe 35802 Tol: (612)636-0700 Albon" 12205 Tu .... ln 97062 Tel: (713)776-6400 
Tel: ~05)881-4591 -T.rune TWX: 916-687-2260 

MISSISSIPPI Tel: (5 8J 456-1550 Tel: (503) 620-3350 ·Lubbock 
8933 E. Roebuck Blvd. Tol: (213)705-3344 TWX: 71 -444-4961 

~e~~i:os~e~~~~ INDIANA 322 N. Mart Plaza PENNSYLVANIA 
~~r:mJ~~r:~_~~~~ COLORADO 7301 North Shadeland Ave. Jeckeon 31201 650 Perinton Hill Office Park 111 Zeta Drive 

5600 DTC Parkway Indl.nrl°IIe4625O Tol: (601) 982-9363 FOlrporl14450 Plttoburgh 15238 205 Billy Mitche(l Road 
ARIZONA Englewood 80110 Tel: Pl 842-1000 

MISSOURI i~mJ-m:~ Tol: ~12) 782-0401) S.n Antonio 78226 

~~:'~I~:~~la SI. 
To: P03)771-3455 TWX: 81 -260-1797 1021 8th Avenue Tel: (512)434-6241 

IOWA 11131 Colorado Ave. No.1 Pennsylvania Plaza 
CONNECT1CUT ~e~~~: ~'aj66f 

King of Prussia Industrial Park UTAH Tel: (602)244-1361 12 Lunar Drive 2415 Heinz Road 55th floor 
K1r\ or Pru .... 19406 2160 South 3270 West Street 

2424 East Aragon Rd. New H.ven 06525 low. City 52240 TWX~91d-771-2087 34th street & 8th Avenue Tol: 15F65-7ooo ~~~~lkM2~7W19 New York 10001 Tucson 85706 ~~~~J~:~~~~ 
Tel: P19) 338-9466 

1024 Execuhve Parkway Tel: (212) 971.1)800 TWX: 51 -660-2670 

'/) Tel: (602)889-4661 KENTUCKY St. Loul. 63141 
~:~~ ~~~o{, Road 

PUERTO RICO VIRGINA 
.u ·ARKANSAS FLORIDA Medical Only Tel: P14)878.1)2oo Hewlett-Packard Inter-Americas P.O. Box 12778 

Medical Service Only P.O. Box 24210 3901 Atkinson Dr. TOI: P15) 455-2486 Puerto Rico Branch Office Norfolk 23502 Suite 407 Atkinson Square NEBRASKA Calle 272. P.O. Box 5646 2727 N.W. 6200 Sireet 
~:i~~r~nWOad 1 Crossways Pari( West Tol: ~04) 460-2671 

c( Brady Station Flo Leuderdele 33309 Loullville 40218 ~~J~'!' u~~~ountry Club Little Rock 72215 Tol: (305) 973-2600 Tel: (502)456-1573 f.~~'l21~~ P.O. 80x 9889 

Tel (501) 376-1844 Suite 101 Tel: (809) 762-7255 ~!~=~~3~2~nos Road 4428 Emerson Street LOUISIANA Omo"" 68106 NORTH CAROLINA 
'/) CALIFORNIA Unit 103 P.O. Box 1449 Tol ~02) 392-0948 5605 Roanne Way Telex: 345 0514 Tol: (804)285-3431 

1579 W. Shaw Ave. J.ck.onvme 32207 3229-39 Wilhams Boulevard 
NEVADA 

GrHneboro27405 SOUTH CAROLINA WASHINGTON 
::l Fr .. no93771 Tel (904) 725-6333 Kenner 70063 Tol: (919) 852-1800 P. O. 80x 6442 

Tel: ~09) 224.1)562 P.O. Box 13910 Tol: (504)443-6201 ~':·(7~~~;6-6610 6941-0 N. Trenholm Road Bellefield OHice Pk. 

.u OHIO 1203-114th Ave. S.E. 
~~~~.:::, 09:~rhorpe Ave. 

6177 Lake Ellenor Dr MARYLAND Medical'computer Only Columbio 29260 .... levu. 98004 
Orl.ndo 32809 7121 Standard Dnve NEW JERSEY Bldg. 300 Tel: (803) 782-6493 

~~~Jj~~~~~ 
Z 

Tel· (714)870-1000 Tel: (305)859-2900 Parkway Industrial C.nt.r W. 120 Century Rd. 1313 E. Kemper Rd. TENNESSEE 
3939 Lankershim Boulevard P.O. 80x 12826 H.nOYer 21076 P.r.mus 07652 Clnclnneti 45426 ~9~~x~n~t~~~re P.O. Box 4010 

:::) ~errtB,~i~ll~f28~ 91604 ~~e 5pa~~d2o~ ~~p~lJ~~t~~ ~(2m_~~ Tol: (513)671-7400 Spollo .. 99202 
16500 Sprague Road Tel: (615)523-0522 Tel (509) 535.1)864 

TWX· 910-499-2671 PenHcol. 32575 
~~:I~~~oad 

Crystal Brook Professional Clevel.nd 44130 
5400 West Rosecrans Blvd. 

Tel. (904)476-8422 Building, Route 35 
RMJ~~~1U4~ 

3027 Vanguard Dr. "WEST VIRGINIA 

~~lJtt~~ 
Eetontown 07724 Director's Plaza Medical/Analytical Only 

PO. Box 92105 GEORGIA Tel:~Ol) 542-1384 r.r"&~li:~~70 
CherlHton 

World Way Postal Center P.O. Box 105005 330 Progress Rd. Tel (304)345-1640 
Los A"~eIH 90009 450 Interstate North Parkway MASSACHUSETTS NEW MEXICO Doyton 45449 
Tel: ~13 776-7500 Atlente 30348 32 Hartwell Ave. P.O. Box 11634 Tol: (513)859-8202 ·N .. hville WISCONSIN 
TWX 91 -325-6608 Tel, ~04)955-15OO Lexl~on 02173 Station E 1041 Kingsmill Parkway ~~i~~5~~i~S:~ 9004 West Lmcoln Ave. 
·Lo.AnD .... Medical Service Only Tol: ~ 7J861-8960 11300 Lomas Blvd., H.E. Columbus 43229 West Allis 53227 
Tel ~13) 776-7500 ~~~"(:~7~~2 TWX: 71 -326-6904 ~~but5l>'r~1~~h23 Tol: (614)436-1041 TEXAS 

Tel: (414) 541-0550 
3003 scon Boulevard MICHIGAN TWX: 91J-989-1185 OKLAHOMA 4171 North Mesa FOR U.S. AREAS NOT LISTED: S.nte CI.r. 95050 P.O. 80x 2103 23855 Research Drive P.O. Box 32008 Suite Cl10 Contact the regIonal office Tel, ~08) 988-7000 1172 N. Davis Drive 

~=~plm:;6~~ 48024 
156 Wyan Dnve 6301 N. Mllfidan Av.nue EI P .. o 79902 nearest you: Atlanta, GeorgIa. 

~:I:d~1:)m-6165 W.rr •• Robins '31098 Les CrUCH 88001 
~1e~TI2~~o:,3112 Tel: (915)533-3555 

~~tl~:~'l:ao~a'n~~.I~W~m~g ·Meadows, Tel: ~12)922-1l449 
724 West Centre Ave. ~tsg;J-~~~~50 P.O. 80x 1270 

646 W North Market Blvd HAWAII K.I.mazoo 49002 9920 E. 42nd Street 201 E. Arapaho Rd. 1ll100is.Their complete 
Secr.mento 95834 ~8~~iuK~&~eet Tol: (606) 323-8362 Suite 121 Rlcherdeon 75080 addresses are listed above 
Tel: (916)929-7222 Tul .. 74145 Tol: ~14)231-6101 

"Service Only Tol: (808)955"4455 2!71 



Your Comments, Please ... 

Your comments assist us in improving the usefulness of our publications; they are an important 
part of the inputs used in preparing updates to the publications. 

In order to write this manual, we made certain assumptions about your computer background. 
By completing and returning the comments card on the following page you can assist us in 
adjusting our assumptions and improving our manuals. 

Feel free to mark more than one reply to a question and to make any additional comments. 

Please do not use this form for questions about technical applications of your system or re­
quests for additional publications. Instead, direct those inquiries or requests to your nearest HP 
Sales and Service Office. 

If the comments card is missing, please address your comments to: 

HEWLETT-PACKARD COMPANY 
Desktop Computer Division 
3404 East Harmony Road 
Fort Collins, Colorado 80525 U.S.A. 

Attn. Customer Documentation 
Dept. 4231 

All comments and suggestions become the property of Hewlett-Packard. 



System 458 Graphics 
Reference Card 

Graphics Syntax Summary 

;1 T:::, [X tick spacing, Y tick spacing [, X intersection, 
Y intersection [~ X major count ~ Y major count 
[, major-tick size]]]] 

L.IF' [X min, X max, Y min" Y max] 

'::, T .::T height [,' aspect ratio [ " character slant]] 

,JI;;>':',U,:; X variable, Y variable [,' pen status string variable] 

;::, I ':i IT I,:::''':: X variable, Y variable [, pen status string variable] 

rd~'H~,j X parameter ~I Y parameter 

C:,:::, FHi·,· [paper advance] 

:::;F: ! l:: [X tick spacing" Y tick spacing [, X intersection" 
Y intersection [,' X major count, Y major count 
[, major-tic size]]]] 

T\-f<F. integer array name' -+ 

X increment, Y increment [,' pen control] 

! i', ,,; image specifier:i list 

angle or i:;.,: run 'I rise 

[X min, X max, Y min" Y max] 

Ie identifier number [,. length] 

[X min, X max '. Y min Y max] 

origin position 

X parameter, Y parameter 

X offset, Y offset 

angle or run u rise 

pen number 

X parameter '. Y parameter[ ,. pen control] 

[select code[" HP-1B device address],] 
"plotter identifier string" [,' step size[, # of pens ,. 
pen offseL. [incremental plotter identifier]]] 

select code[, HP-lB device address] 

select coder ,. HP-lB device address] 

X parameter, Y parameter[ '. cursor type] 

X parameter '. Y parameter[ pen control] 

X min '. X max" Y min '. Y max 

X min" X max" Y min" Y max 

X variable '. Y variable [,. pen status string variable] 

Default Settings 

Graphics R/W memory is cleared 
Soft clip area = hard clip limits 
UDU's = GDU's 

Characters 
Size = 3.3 GDU's 
Aspect ratio = 9/15 
Slant = 0' UDU's are current units 

Pen #1 Label origin 1 
Line type 1 Label direction horizontal 

(left to right) 

Pen Control Parameters 

Odd 

Even 

Positive 

Negative 

drop pen 

lift pen 

pen change after motion 

pen change before motion 

Available Line Types 

L---_______ ,_.~ 

Label Origins 

Graphics Error Messages 

Description 

Plotter specifications not recognized. 

Plotter not previously specified. 

CRT Graphics hardware not installed 
specifications out of range 



System 458 Graphics 
Reference Card 

Graphics Syntax Summary 

ff I::,':; [X tick spacing, Y tick spacing [, X intersection" 
Y intersection [, X major count, Y major count 
[, major-tick size]]]] 

C::,IF'[Xmin, Xmax, Ymin, Ymax] 

'", ':' 1 "E height [, aspect ratio [, character slant]] 

"::",n" :",Ui:;' X variable, Y variable [, pen status string variable] 

D 1(= IT' Etc X variable, Y variable [, pen status string variable] 

DF:Hl,j X parameter ~ Y parameter 

DUi'!F '"J"HF'H I:' 'iF, [lower bound[" upper bound] 

i::::L..JHIi integer array name <.+ 

e,F' I Ii [X tick spacing, Y tick spacing [, X intersection" 
Y intersection [, X major count, Y major count 
[, major-tic size]]]] 

X increment, Y increment [,' pen control] 

:'.HE:E:: _list 

~ I I I i+.~ image specifier~; list 

D I i,' angle or run ~ rise 

',' :', T -" [X min, X max, Y min" Y max] 

, ,':C:, ,::eTC identifier number [,' length] 

- ~~'i rot:: [X min~! X max ~ Y min~, Y max] 

i~J; C origin position 

",;:: 

X parameter, Y parameter 

X offset" Y offset 

angle or r::'J::i": i:;: run '! rise 

pen number 

X parameter, Y parameter[" pen control] 

:::; [select code[" HP-1B device address],] 
'plotter identifier string" [,' step size[, # of pens, 

pen offset, [incremental plotter identifier]]] 

'''''',''E' '::' select code[" HP-1B device address] 

select code[" HP-1B device address] 

:,:', :C'", X parameter" Y parameter[, cursor type] 

X parameter, Y parameter[" pen control] 

X min~i X max~ Y min~ Y max 

X min" X max" Y min" Y max 

'", "i::T X variable" Y variable [,' pen status string variable] 

Default Settings 

Graphics R/W memory is cleared 
Soft clip area = hard clip limits 
UDU's = GDU's 

Characters 
Size = 3,3 GDU's 
Aspect ratio = 9 115 
Slant = 00 UDU's are current units 

Pen #1 Label origin 1 
Line type 1 Label direction horizontal 

(left to right) 

Pen Control Parameters 

Odd 

Even 

Positive 

Negative 

drop pen 

lift pen 
pen change after motion 

pen change before motion 

Available Line Types 

Label Origins 

Graphics Error Messages 

Description 

Plotter specifications not recognized, 

Plotter not previously specified, 
CRT Graphics hardware not installed, 

specifications out of range 
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