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HEWLETTﬁ 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.
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Each new edition of this manual incorporates all material updated since the previous edi-
tion.Each new or revised page is indicated by a revision (rev) date. Manual change sheets are
issued between editions, allowing you to correct or insert information in the current edition.

The date on the back cover changes only when each new edition is published. Minor correc-
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The following block diagram shows manuals that are included in the System 35 Documentation
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Customer Questionnaire

To help us in preparing new manuals, there is a questionnaire in the back of this manual. Your
answers to the questions can assist in producing better, more useful manuals. Your feedback is
our only way of knowing the validity of our manuals. Please complete the questionnaire and

mail it - postage is already paid in the United States. Thank you.
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Chapter 1

General Information

Introduction

The HP System 35 Plotter ROM enables the computer to control the HP 9872A Plotter as well
as some incremental plotters. This provides plotter graphic solutions or hard copy illustrations
of problems solved by the computer. In addition, digitizing control allows you to retrieve
numeric data from a plot or an illustration.

Before attempting to use the plotter and this manual you should be familiar with the basic
operation of the HP 9835 Desktop Computer. Refer to the System 35 Operating and Prog-
ramming Manual (P/N 09835-90000).

Information contained in this manual is directed specifically to the HP 9872A Plotter as the
primary plotter unit. However, the information can be helpful when using other external plot-
ting devices.

ROM Installation

The HP 98337 Plotter ROM for the System 35 consists of a plug in ROM package. You can
install the Plotter ROM in one of the ROM drawers in the front of the computer. If you are
unfamiliar with the procedure for installing a ROM, refer to the System 35 Operating and
Programming Manual for the proper procedure.
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Factory Installed Plotter ROM

If the 9835 Computer was ordered from the factory with the Plotter ROM, the ROM will already
be installed for you.

Plotter Installation

Appendix C contains detailed instructions for connecting the HP 9872A Plotter to the HP 9835

Desktop Computer. Refer also to Appendix C for instructions on how to load the plotter with
paper and pens.

For connecting other plotting devices to the 9835, refer to their respective installation manuals.

Definition of Terms

Throughout this manual some new terms and mnemonics are used to describe a particular
operation. In many cases a term or mnemonic is used before a complete definition can be
given. For these cases, the following explanations provide enough information to make each
term meaningful without giving complete details. Complete details regarding each term are

given later in the manual. The terms and mnemonics to be defined are:

® Plotting Space
Hard Clip Limits
Soft Clip Limits

® Unit-of-Measure Modes
Graphic Display Units (GDU's)
User Defined Units (UDU’s)
Metric Units

Current Units

e X Y Coordinate Reference
Absolute
Relative

Incremental
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Plotting Space
Plotting devices have physically-imposed hard clip limits (e.g., the 9872A Plotter’s platen

size) that restrict the pen movement. The default hard clip limits and the resulting plotting area
size depend upon the plotting device used (see illustration below). The hard clip limits can be
made smaller (e.q., to fit a piece of paper) by program control, or on some plotters, manually.
Whether this area is the default size or is specified, it is referred to as the area within the hard

clip limits.

(A ey

| Hard Clip Limit sy

- =) ey
{_DD][DDD?%‘: o o o o

Another set of limits that further restrict the pen movement are the soft clip limits. The soft clip
limits are defaulted to the hard clip limits but can be altered under program control (see
illustration above). The soft clip limits restrict the pen movement when the User Defined Units
(UDU’s) mode is set, but not when the Graphic Display Units (GDU’s) mode is set. As will be

seen later, this capability is very useful.
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Unit-of-Measure Modes

Program control provides three units-of-measure in which you can plot: Graphic Display
Units (GDU’s),User Defined Units (UDU’s), and Metric Units.

GDU'’s are defined as being one percent of the length of the shortest side of the plotting area
(i.e. the area bounded by the hard clip limits). Thus, the short side is scaled to be 100 GDU’s
long and the length of the long side is 100 times the ratio of the long to short dimensions. This

units mode aliows access to the plotter area on a percent of full scale basis.

UDU’s are the units defined by the user’s application. Functions which operate in the UDU
mode can have values for the arguments specified directly in user units. The SCALE, SHOW

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

The unit of measure in the Metric unit mode (MSCALE) is the millimetre. This mode is im-
plemented as a special case of UDU’s. Plotting statements executed in this mode will 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,
METRIC units are only approximate.

The term “‘current units’ refers to the last unit-of-measure mode that was set. Most of the
statements described in this manual interpret their parameters according to current units; other

statements will specifically select a particular mode.

X, Y Coordinate Reference
X, Y coordinate data is referenced by most plotting statements in one of three ways:
» Absolute — Coordinate points are referenced to a fixed origin point (0, 0) that is defined

for the plotting area. No reference is given to the current location of the pen in determin-
ing the location of the point to be plotted.

® Relative — The last point plotted becomes the single origin point for referencing all

subsequent plots.

e Incremental — Each incrementally plotted point becomes the origin to which the next

point is referenced. In this way, the origin changes with each plot.
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Syntax Guidelines
The following general conventions apply to the syntax in this manual.

1« - Allitems appearing in dot matrix must be entered as shown.

[ 1- Allitems in square brackets are optional and are explained in
their respective texts.

ROM Statement Preview

The following is a list of Plotter ROM statements that are used to direct plotter operations. A
brief description of each statement is included. The descriptions are intended as a preview and

will be dealt with in detail in their respective sections of this manual.

Statement Description

FLOTTER IS Specifies the select code and type of plotter being used.
(Page 10)

Activates a specific plotter; deactivates all other plotting de-
vices. (Page 13)

Deactivates a specific plotter. (Page 13)

Defines the physical area in which the plotter can move its
pen(s). (Page 14)

Defines the physical plotting area within the = [/7[ = area
that will be scaled by or | statements. (Page
17)

Redefines the soft clip limits and restricts only lines drawn in
User Defined Units. (Page 19)

Redefines the soft clip limits to equal the hard clip limits.
(Page 22)

Defines the minimum and maximum unit values for the area

specified by a statement. (Page 24)
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Defines the minimum and maximum unit values for the area

specified by a i -. statement for units of measure that

are equal in the X and Y directions. (Page 26)

Sets a millimetre unit of measure as the User Defined Unit.
(Page 29)

Selects Graphic Display Units (GDU’s) mode. (Page 31)
Selects User Defined Units (UDU’s) mode. (Page 31)

Clears plotted data by advancing plotter roll paper.
(Page 32)

Returns a value equal to the ratio of the plotting area (hard

clip) X dimension divided by the Y dimension. (Page 33)

Moves the pen to an absolute X,Y coordinate with optional

pen control. (Page 37)

Moves to the specified location without drawing or plotting

anything. (Page 40)

Moves the pen to an absolute XY coordinate after first lower-

ing the pen (always draws a line). (Page 41)

Moves the pen to an absolute X,¥ coordinate that references
the last point plotted by a =1, Mo DR, LA
- e or LR | statement as a local origin (0,0). (Page

42)

Moves the pen an incrementa. X,Y amount from the last plot-

ted positibn of the pen. (Page 44)

Selects a particular pen or returns a pen to its holder.
(Page 45)

Lifts the pen off the plotter. (Page 47)

Sets an angle of rotation to be used for subsequent FF ¢

and | . statements. (Page 48)

Selects the line pattern to be used for plotter operations.
(Page 51)

Draws both X and Y axes with optional tic-marks. (Page 54)
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Draws a full grid over the X and Y axes area. (Page 56)

Draws a box around the current clipping area. (Page 58)

and

Provide formatting for character output. (Page 61)

Sets the label origin position. (Page 63)

Specifies the size and aspect ratio of characters to be lettered
on the plotter. (Page 64)

Specifies the angle from horizontal at which lines of charac-

ters will be printed. (Page 66)

Draws the character that is entered on the keyboard. (Page
69)

Stops the program and allows you to re-position the pen (or
special digitize sight on the 9872A) via the plotter arm con-
trols. When you press on the plotter, the X,Y coordinate

values along with an optional pen status character are re-

turned to the variables specified in the 717757 71 1 state-

ment and the program continues. (Page 72)

Using the raised pen as a cursor, it moves the pen to an
absolute X,Y coordinate location. This establishes the cursor
location but does not affect the pen position for plotting op-

erations. (Page 75)

Returns the XY coordinate values and pen status (up or

down) for the current cursor position. (Page 76)

Returns the X,Y coordinate values and an optional pen status
character to the variables specified in the statement for the

last plotted or moved to point. (Page 77)
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Manual Preview

The remainder of this manual describes Plotter ROM statements and their control of plotter

operations. Plotter operations are presented in the following order:
e Set up
® Scaling
@ Plotting
® Axes and Labeling
@ Digitizing and Cursor Control

Example programs are included in each chapter to demonstrate particular operations. These

programs can be used for practice to gain hands-on experience.



Chapter 2
Set-up Operations

Introduction

A program written to plot or draw lines on a plotting device must include some set-up opera-
tions to initialize the plotter and define the plotting area. It is not necessary to use each

statement in this chapter to initialize a plotting device. The statements given provide sufficient

flexibility to accommodate most plotting applications.

Typical set-up operations are shown by the following example program.

16
=i
E
45
S

FLOTTER IS 7,5, "9872R"
SCALE ~18,1@, -1@, 18
FHES 1,1,8,8,5,5,5
FRAME

END

Each of these statements is covered individually in the following pages.
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PLOTTER IS Statement

The F1_ 7T TE = 1= statement is used to specify the select code and the type of plotting
device to which successive plotter operations are directed. The T 7=~ 1= statement
must be the first plotting statement executed or no plotting operations can be performed.

More than one plotter can be specified by using several F_ [ [L = 1= statements with the
appropriate select codes and device addresses. However, only one plotter can be active at any
one time. The active plotter will be the last one described bya Fl_ T TE[ T statement. The
computer monitors the status of all inactive plotters so that they can be re-activated at a later

time. This status is maintained until = =~ T_H For FE=E T is executed.

Syntax:

L=/ [select code [, HP-IB device address]. ] plotter ID string

[. stepsize [, # of pens. pen offset, incremental plotter ID] ]

Example:

18 PLOTIERNS 7 5 aseeah

b ! OF

38 FLOTTER IS5 “=G@eq"

48 ! AL

s FLOTTER IS 5, "IHCREMEHTAL"

(=15 ! O

78 PLOTTER IS 5, "IMCREMENTALY,254,4,584,2
28 ! R

24 FLOTTER IS "IMCEEMEMTAL "

Statement Parameters

The select code parameter specifies the select code setting of the interface that connects the
plotter to the computer. The optional HP-IB device address is specified whenever an HP-IB
Plotter is being used. The factory-set select code for the 98034A HP-IB is 7 and the device
address for the HP 9872A Plotter is set to 5. All program examples in this manual will assume

these settings.

The plotter ID string (string variable or constant) specifies the type of plotting device, and
therefore, the proper I/ O operations which drive the plotter using the specified select code.

The available plotter ID strings and the default select codes that they select are described next.

9872A
The plotter ID string, == ' ', specifies the HP 9872A as the plotter which must be con-
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nected to the computer via the HP 98034A HP-IB Interface. Refer to the appendix for basic
98034A and 9872A hookup information.

Incremental

The plotter ID string, " IIMCFEFENTHL ", specifies an incremental plotter that must be
connected to the computer via the HP 98040A Incremental Plotter Interface. Refer to the
appendix and the 98040A Installation and Service Manual (98040-90000) for hookup informa-
tion.

The last four optional parameters of the |7 T~ 1= statement provide a means for you to
describe the features of an 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 Default value
step size .254 mm (.01 inch)
# of pens 1
pen offset 0 mm
incremental plotter ID 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 specified, then 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 ID parameter is used to specify one of several known incremental plotters that will
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 last four parameters, refer to HP 98040A Incremental Plotter Interface Installation and

Service Manual.

11
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Default Conditions

The [l

—

v 0 N e W

— =
v o= O

13.

o

I TE = 1= statement sets the following default conditions when executed:

Activates the plotting device specified (- T TER [S O
Sets initial units mode to UDU’s (User Defined Units).
Sets UDU’s equal to GDU’s (Graphic Display Units).

Reads hardware-set hard clip limits from the plotting device (I L1 7).
Defaults the - [ and | "~ T boundaries to the hard clip limits.
Selects pen one (F " 1),

Selects line type one and repeat length four (L [HE T vFE | 4).
Selects standard character size (1= [ .- [ = ¢, o¢ 91 9).
Selects label orgin one (/15 ).

Sets label direction as left-to-right (. 711~ &),

Clears any error conditions.
Clears character count from any previous |~/ [ statement.

Executes a .

After initialization, the default conditions can then 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.
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PLOTTER...IS ON or IS OFF Statements

The FLOTTER...IS OMor IS IFF statement activates (via ON) or deactivates (via OFF)
the plotting device specified by the select code and device address parameters. When acti-
vated, a plotting device will respond to all subsequent plotting statements, and when deacti-
vated the plotting device will not respond. When using several plotters, executing a | 17 —

PEFLL L Ul for one select code will activate that plotter and deactivate all others. If all
plotters are deactivated, the plotting statements are not directed to any plotter.

Syntax:

FLUTTER select code [,HP-IB device address] 175 (1

All plotting statements are directed only to the specified device. This statement does NOT set
the default conditions described under the 1 /T TER 15 statement; plotting continues from
the state the plotter was last in.

Syntax:

select code [,HP-IB device address]

This statement deactivates the plotter set to the specified select code. All plotting statements
are executed but the specified plotter does not respond.

Example:
14 !
28
28 FPLOTTER 7,5 IS OH | ACTIMATES HF-IE FLOTTER, DEWICE 5.
45 !
S8 PLOTTER 7.5 IS OFF | DEACTIVATES HF-IE PLOTTER, DEYICE S.
(=t} !
TH !

! DO HOT FUM THIS FROGREAM, THESE ARE OHLY EXAMPLE FROCREEM LIMES,

=
A%

13



14 Set-up Operations

LIMIT Statement

The L1711 T statement allows you to specify the hard clip limits of the plotting area. This
statement sets two diagonally spaced calibration points which define an enclosed area in which
plotting activity is confined. The computer is NOT allowed to move the pen outside the
specified area. This statement is often used to define the size and location of a piece of plotting

paper that is smaller than the platen area to prevent any programmed pen movement off the

paper.
(425mm.280mm) L/—
- R e DT .
f I O
i l
I |
| I
| |
| |
| |
| |
| |
| |
| |
i i
| |
| |
| I
| I
| I
|
|
I
|
|
|
I
a
o— . S SV DU M J
(0,0
=) = erwon © © O] @
o0 GO0 @%E] O0) == o = - -
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Ifal 17 1T statementis not executed, the hard clip limits default to the physical limits of the
plotter. A plotter’s physical hard clip limits refer to the mechanical limits of pen motion inherent
in each plotting device.

Remember, nothing can be drawn or labeled under program control outside of the hard clip

limits of the plotting area.

Syntax:

LI T [Xmin ; Xmax, Ymin 1 Ymax]

Because you are describing the physical plotting area limits to the computer, the parameter
units must be actual units of measure. For this statement the units of measure are always in
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 9872A are:

Xrnax = 425mm
Ymax = 280mm

Other plotting devices have their own default upper limit values.

The X min and X max parameters normally specify the left and right limits of the plotting area

and the Y min and Y max parameters normally specify the lower and upper limits of the plotting
area.

As stated above, the normal sequence of parameters is X min, X max, Y min, Y max. However,
the first two parameters can be exchanged to produce a reflected plot across the Y axes.
Likewise, the last two parameters can be exchanged to produce a reflected plot across the X
axis. Both the first two parameters and second two parameters can be exchanged at the same
time to produce a reflected plot across the origin (point 0,0). Refer to the appendix for more

information on reflected plots.

Executing the | | statement without parameters allows you to digitize two opposite cor-
ners to describe the plotting area. For further details about inputting the parameters by digitiz-

ing the corners, refertothe ' 157 7 | statement in Chapter 5.

15
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Example:
18 ! THIS PROGRAM DEMOMSTREATES THE USE OF THE LIMIT STATEMENT.
2@ I HOTE: LIMES OR LABELS CAM HOT EE DRAWH OUTSIDE THE HARD CLIF LIMITS
=68 I UHLESS THE LIMITS ARE CHAMGED BY EAECUTIMG AHMOTHER LIMIT STATEMEMT.
48 |
38 PEOTIER IS5, edr 2 | SPECIFY THE 98F2R AS FLOTTER.
=15] FEAME ! FRAME THE MAX PLOTTIHG AREA FOR YOUR REF.
e !
s LIMIT 15,15+4158,18, 16+166 P SPECIFY A 158mm # 188mm FPLOTTING AREAR

i
! THAT IS OFFSET FROM THE FLOTTERS LOWER
188 ! LEFT FRYSICAL BOUMDS. THE SFECIFIED
[
I
1

118 ! OFFSET FOR THIS E<AMPLE IS 18mm UF
126 I AMD 1Smm TO THE RIGHT. REMEMEER,
12@ U UHITSE ARE ALWAYS IH MILLIMETRES.
148 |

158 EIHE TYFE 3 ! SPECIFY DRSHED LIME FOR FRAME.

168  FRAME ! FEAME THE SFECIFIED PLOTTIMG AREA.
17a  EMD

= Physical Plotting Area
Specified Plotting Area
Set by LIMIT
g~ (hard clip)

e &EE .

' |

| !

’ I

| I

| |

£ | [
E |

8 |

- | |

| l

] |

! |

| |

| |

E ——.I_ ____________________ = |

s |
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LOCATE Statement

The [ 1HTE statement specifies the X,Y coordinates (in Graphic Display Units) of two
diagonally spaced calibration points. These points are referenced by = (/[ and =H{il
statements to calibrate the User Defined Units (UDU’s) that they specify for the plotting area.In
the absence of a | "/ T[ statement, these points default to those set by the | 1/"|1 T state-

ment.

Note: The HP9872A Plotter has two keys, and . , which can be used to manually set the
scaling calibration points. Simply move the pen via the pen arm control keys to the desired first

calibration point and press and n Repeat usmg @ and for setting the second

point. If this procedure is followed, a subsequent | T TE = 1= statement will NOT reset the
hard clip limits to their default size. To do this, turn the plotter off and on and then execute the

¥

HLOTTER 1 statement (or press on the plotter).

The [ " /Tt statement also sets soft clip limits bounded by the calibration points. These soft
clip limits define an area within the hard clip limits in which you want to confine plotting
activity. Plotted or drawn lines cannot extend beyond these limits as the pen will automatically
raise when it crosses them. Thus, the pen can be positioned between the hard and soft clip
limits for purposes such as labeling, but plotted or drawn lines cannot extend beyond the soft

clip limits.

Syntax:

[Xmm Xl‘[]ﬂ)( Ym:n Ymax]

The units are always in Graphic Display Units (GDU’s) with the origin (GDU point 0,0) nor-

mally at the lower-left corner of the plotting area (or as defined by the ' || statement).

The length of a GDU is equal to 1100 (one percent) of the length of the short side of the
plotting area. Therefore, the length of the short side is always 100 GDU’s. The length of the
long side of the plotting area is something greater than 100 depending on the plotting area
aspect ratio. Note: the aspect ratio can be found with the function.

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

specify the lower and upper boundary limits. Like the | statement, the parameters can
be exchanged to reflect the plot (refer to the statement and Reflected Plots in the
appendix).

Executing the statement without parameters allows you to specify the area by digitiz-

ing two opposite corners (normally the lower-left and upper-right corners). Refer to the
Statement in Chapter 5.

17



18 Set-up Operations

The soft clip limits set by the [ 777/ T [ statement can be overridden by the _|_ [ - statement.

The default physical length of the short side of all plotting devices is 100 GDU’s but the default
length of the long side is device dependent. For the 9872A the length of the long side is about
152 GDU'’s, which is the length/height aspect ratio times the height of 100 GDU’s
((425,280 x 100 = 152).

Example:

18
28
1]
48

Lol

.
i

DO L I I S £ = S O (% S oo B o B v
SO o TR U o T ot B e

= &)
i O o S o O o o O v

[-'r O N R e e o S o et 1 S 0 I s R |

(&
o
=

! THIS FROGEAM DEMOMSTRATEZ THE USE OF THE LOCATE STATEMEMT.

! MOTE: WHILE IMW THE UDU-3 MODE, FLOTTED LIMES CAM HOT BE DRAWH OUTSIDE THE
P ULOCATE" BOUMDARIES. HOWEYER, LABELS CAM EE POSITIONED AHYWHERE
!
i

WITHIN THE HERD CLIF LIMITS.

PLOTTER IS 7,5, "S&vzA"
FRAME

!

LIMIT 15, 15+15@, 18, 16+166
LINE TYPE 2

FRAME

o

LOCATE 18,568,238, 90

I

LIMHE TYFE 4
FRAME

EHD

SPECIFY THE 987¥2R AS FLOTTER.
FRAME THE MA= FLOTTIHG AREA FOR YOUR REF.

SFECIFY THE FLOTTIHG AREA.
SFECIFY DRSHED LIME TYPE FOR FRAME.
FEAME THE SFECIFIED FLOTTIHG ARER.

"LOCATE" AM AREA WITHIW THE PLOTTIHG
AREA TO WHICH woU CAM ASSIGH

UNITS OF MERSURE <SEE SCALE AHD SHOM .
REMEMEER, FRRAMETERS RRE IHW GIDU'S
WHICH ARE A PERCEMT OF THE SHORT

SIDE OF THE PLOTTIMG ARER SET BY THE
"LIMIT" STATEMENT.

SPECIFY DREH-DOT LIME FOR FRAME.
FRAME THE LOCATE ARER.

W= Physical Plotting Area

Specified Plotting Area
Set by LIMIT

90 GDU's

il

J~== (hard clip)
___________________ 1

30GDU’s

Plotting Area
Set by LOCATE
(Default soft clip)

I
I
[
|
I
I
I
I
I
I
I
50 GDU's I
I

10 GDU's

Short side is always 100 GDU's long
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CLIP Statement

The "L TF statement redefines the soft clip limit. This allows the soft clip limits to be moved

affects lines plotted in User Defined Units, but has no effect on lines plotted in GDU’s or as

labels.

Syntax:

CLIF [Xmin 3 )(men(_= Y min s Ymax]
The parameters are interpreted according to current units of measure.

The first two parameters specify the left and right soft clip limits and the last two parameters
specify the lower and upper clipping area limits. The order of the parameters can be exchanged

to produce reflected plots (refer to Reflected Plots in the appendix).

Lines plotted in the UDU mode from inside this area to points outside the clip boundary are
drawn only to the clip boundary. Lines plotted using UDU’s outside the i_|_ TF boundaries will
not be drawn. Labels and lines plotted in the GDU mode are not affected by the soft clip limits
set by the " TF statement.

Executing the "l T statement without parameters allows you to specify the soft clip area by

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

Refer to the TITZ1 7 171 statement in Chapter 5.

The soft clip limits can be turned off (by "/l TF) or may be set larger than the hard clip
limits. In either case, only the hard clip limits (set by the | 11/ T statement or defaulted by the
FLOTTER 1= statement) are used.

Executing PLOTTER IS, LIMIT, LOCATE or UL IF will set various default values for
the soft clip limits (referto = T T = 1= Statement).

When L 11 is used to set the soft clip limits such that the soft clip rectangle is partially in and

partially out of the hard clip limits, UDU plotting is clipped within the intersection of these two

limits.

19
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Example:

e
I
i
e
[N
x|
‘.
o
fix]
-
L8}
]
L
i)

I CLIF LIMES DREAWH IH USER UHITS
| AT THE SOFT CLIF EOUNDARIES SPECIFIED
I IH CURREMT UNITS.

(T S N e N Y 1 Y OO O (T
OO SN ow Tl ox J ot B ox B  J c T

CLIP Ay A, T Tmas I SFECIFY SOFT CLIF EOUMDARIES.
8 |
8 |
g | DO MOT RUM THIS FROGREAM, THESE RRE OMLY E<AMPLE PROGREAM LIHES.

Point ___________.Point
2="__ |

==L Point

e =

Point ___—

< Specified CLIP Boundaries
\ (soft clip)

Specified LOCATE
(soft clip)

W Specified LIMITS
(hard clip)

J== Physical Plotter Limits

Plotting in GDU'’s
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Point __—

2 =7

m==—l _Point
Point N 3

A Specified CLIP Boundaries
(soft clip)

Specified LOCATE
(soft clip)

W Specified LIMITS
(hard clip)

4= Physical Plotter Limits

Plotting in UDU'’s

The above figures show the clipping action when drawing a line from point 1, to point 2, to
point 3, and to point 4. The rectangles represent clipping boundaries or limits for the L

, and ~' statements.

The line drawn in the first figure is clipped only by the hard clip limits, and the line drawn in the

second figure is clipped at the intersection of the hard and soft clipping limits.

21
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UNCLIP Statement

The LML IF statement resets the soft clip limits equal to the hard clip limits. This allows you
to draw lines anywhere in the plotting area defined by the | I["/I T statement while still in the

user units mode.

Syntax:

HCLIF
Clipping is set by executing |_"_HTE or _l_ I F statements.
Example:

14 !

28 !

38 UHCLIP ISRESET VEHECELTESLINMTES: Tt I
4@ | BOUMDARIES <THE HARD CLIF LIMITS).
=15} !

=5 !

78 I DO HOT RUMH THIS PROGREAM, THIS IS OHLY AW E<AMFLE PROGEAM LIME.
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Summary of Hard and Soft Clip Limit Statements

Statement

Effect on
Hard Clip Limits

Effect on
Soft Clip Limits

Effect on
Scaling Points

Sets to mechanical

limits.

Sets to mechanical

limits.

Sets to mechanical

limits.

Sets to specified
or digitized boundaries

Sets to hard clip
limits defined by - 1111 |

Sets to hard clip
limits defined by |

of the I statement. statement. statement.
No effect Sets to specified Sets to the
or digitized boundaries points specified or
of the - statement. | digitized by the
statement.
5 No effect Sets to No effect
boundaries specified or
digitized by the
T} statement.
No effect Resets to hard clip No effect

limits.

23
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SCALE Statement

The = Hl E statement defines minimum and maximum values of X and Y for the plotting area
specified by the | J_HTE or LTI T statements or defined by the use of the and
keys. This allows you to specify your own units for plotting. These units are referred to as User

Defined Units since you define them for your particular plotting application.

Syntax:

SCALE Xmin 5 Kmax " ¥ inin . Ymax

The first two parameters specify the values represented by the left and right boundaries of the
area specified by the | /= TE statement; the last two parameters specify the values rep-

resented by the lower and upper boundaries.

The "l L statement sets up UDU’s such that the point (Xmin, Ymin) falls on the first scaling
point (refer to | [ "I T and | T statements), and the point (Xmax, Ymax) falls on the
second scaling point.

This statement automatically sets the User Defined Units (UDU’s) mode. = Il = statement

parameters can be exchanged to produce reflected plots (refer to Appendix B).

For example, the first two parameters of the | | statement could specify the left edge of
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 or units 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

(anisotropic scaling). Note that this is not the case with the =~ ' || statement.

For example, if you wanted to plot the average annual rainfall at a weather station for a 10 year
period, the statement might look like this:

where the left edge represents year 1966 and the right edge represents 1976. Rainfall would be
plotted in the Y direction in volume units (i.e. inches). This allows the data to be plotted in time
and volume units directly on the plotter.
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Example:

i@
=26
e
48
S8
(=15
vE
=15
=L
166
11a@
128
158
i4a
15@
158
i¥a

I THIS FROGRAM DEMOMSTRATES HOW THE SCALE STATEMEMT IS USED TO DEFINE
I USER UHITS. IH THIS ESAMPLE; THE % AXIS = YEAR 1266 TO YEAR 1976 AND
I THE ¥ R»IS = @ INCHES TO 28 IHMCHES OF RAIH.

]

FLOTTER IS 7,5, "S872A" i SPECIFY THE S872R AS FLOTTER.
LIMIT 18,218, 10,158
FRAME FRAME THE MAX¥ DEFAULT PLOTTING ARERA.

]
LOCATE 48,188,25,75 ! DEFIMES THE FLOTTIMG REER.

SCALE 1966, 1976,9,28 | DEFIHES YALUES OF LIMITS 0OF FLOT AREA.
AXES 1-12,1,1%96,0,12, 1@ I IRAWE AXES.

|

| #x%%¥ DRAW EANDOM DATA FOR THIS E-AMFLE

ME 1966,8 | MOYE TO START OF PLOT <YR 1965, 8 INCH.
FOR M=1%&5 TO 1976 STEF 1.6 | FOR...HEAT GEHERATES RAMDOM DATA FOR
PLOT M,REHD*2+7+2#STH M2 I THIS EXAMPLE.

MEAT M | I IT AGAIM FOR MEAT FOIMT.

EHD

= Physical Plotting Area
20—
w
>
(o]
- =1
2 o
15} (s}
o
~
9—-| |
w 0
2 1966 10X UDU's 1976
(6]
o
N
40 GDU's |

100 GDU's

25



26 Set-up Operations

SHOW Statement

The =HUil: statement is used to specify scale units such that one horizontal unit is equal in
length to one vertical unit (isotropic scaling). The actual size of the units is either stretched or
shrunk so that the area specified will fit within either the default or the | /_ I TE statement

plotting area.

The “H il statement would not normally be used when you want to plot in two different units
of measure as in the previous example for the =i_|_E statement, but it would 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.

Syntax:
':‘H:"L—: Xmin.; Xmaxj Ymin " Ymax
The first two parameters specify the minimum acceptable upper and lower bounds for the X

direction and the last two parameters specify the minimum acceptable bounds for the Y direc-
tion.

The =l statement sets up UDU’s such that the specified area is as large as possible and is
centered within the | /HTE area. For example, if the | 1”5 TE rectangle is twice as wide as
it is high (e.g. LOCATE 0,100,0,50), then

SHOM -1,1,-1,1

is equivilant to

SLHUE —2.2,—-1,1
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(1.1)

(2.1)

——®

50 (0,0)
GDUs L4

RS -1.-1)
} 100 GDUs I

Example:
i@ I THIS FROGEAM DEMOHSTREATES THE EFFECTS OF THE SHOW STATEMEHT OH THE
=8 ! PLOTTIHG AREA. HOTE THAT THE LEMGTH OF A UMIT-0OF MEASURE IM THE =
g1t I AHD THE % DIRECTIONS IS EGUAL.
4 !
b BLEBTTER ISy, 5, "ua72an I SPECIFY THE 98FZR AS PLOTTER.
(=35] LIMIT 18,21@8,168,158 | TEFIME AW ARER OW THE FLOTTER
TE I PAFER IH WHICH TO PLOT.
=15 ] TEG ! SET DEGREES MODE.
=15 ] SHOW -2,2,—4,4 I SPECIFY USER UMITS, USIHG SHOW.
186 CEINE STYPE 3 I SFECIFY DASHEDY LIME FOR GRID.
118 GRID 1,1 I DREAW GEID.
126 LINE TYRE 4 ! SPECIFY S0OLID LIME FOR FRAME AMD CIRCLE.
128  FREAME ! FRAME FLOTTIHG AREA.
43 |
158 | ORAW A CIRCLE FOR THIS EXAMFLE.
1@ MOME @,1 I MOVE TO START OF CIRCLE.
178 FOR Angle=d TO 3g8 STEF 1S5 ! FOR, .HEXT LOOF TO SPECIFY AH AHGLE.
126 DRAM SIH{Angl e, COSARgl =2 I TRALW CIRCLE.
1968 HEXT Angle I DO IT AGARIN UMTIL COMFLETE.
ZE8 EMD

27
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= Area defined by SHOW
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MSCALE Statement
The M5t

I_HL 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. With some plotters, metric units are only approximate.

Syntax:

FISICHLE Xoffset . Yofiset

[1=1_HL L specifies that current user units are millimetres and that the origin or reference point,
that is, the coordinate (0,0) in millimetre-space, is offset from the lower left scaling point by the
specified amounts in millimetres. The specified reference point need not be inside the hard clip
limits. 1010 = is similar to =/ & except that one user unit is set to be one millimetre in
length.

Example:

18 | THIS PROGRAM DRAKS A METRIC RULER cSCALE> AWD DEMOMSTRATES HOW

=8 ! THE MsCALE, CLIF, AMD FRAME STATEMEWTS CAW BE WERY USEFUL.

28 I

48 PLOTTER IS 7,35, "9872R" | SPECIFY THE 9872A AS FLOTTER.

S8 FRAME | FRAME THE DEFAULT FLOTTIHG ARER.

68 |

i MZCALE 28,55 | OFFSET FOINT 8,8 UP S@mm % REIGHT 28mm
= | AMD SET MILLIMETRES AS CURREHT UNITS.
|

188 | xxexe DRAW WITH TIC-MARKES A 18cm SCALE.

118 CLIP &,198,3, 16 | DEFIME SIZE FOR THE FRAME STATEMENT.
lz@  FRAME | FRAME THE METRIC SCALE FLOT.

138  AHES 2,18,8,18,5,18,5 | DRAM TIC MARKS ¢AXES» OW SCALE.

198 |

158 | xxx#% LABEL THE SCALE.

IRARRHIE Ja,E | MOWE TO CENTER OF SCALE.

178 LORG = | SPECIFY TO CEHMTER LAREEL.

126 LAEEL USIMG "K";"18cm METRIC SCALE" | LAEEL SCALE.

190 |

2B EMD

29
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10cm (UDU's)

I 18cm METRIC SCALE ]

No.0 (UDU's)

50mm Y Offset

20mm X Offset
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SETGU and SETUU Statements

The two types of units used by the various Plotter ROM statements are Graphic Display Units
(GDU’s) and User Defined Units (UDU’s). The current units mode refers to the type of units set
by the last statement capable of setting one of the unit modes. The =t il and =& TLIL
statements provide a convenient method of switching to and from the GDU and UDU modes.

=t Tl sets Graphic Display Units (GDU’s) as the current units mode.

= TLL sets User Defined Units (UDU'’s) as the current units mode. UDU'’s are also set by the

E, SHOE and M= HLE statements.

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

selected:
MOVE DRAW PLOT RPLOT
[PLOT CLIP AXES GRID
WHERE POINTER DIGITIZE CURSOR
Example:
18 !
28 i
% | SETEL | SET GIU“S MODE.
4G 1
SE SETUL I SET UDU-“S MODE.
=15 i
s !
Ea15| I DO HOT EUM THIS FROGEAM, THESE ARE OHLY E=AMPLE FROGEAM LIMES.

31
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GCLEAR Statement

The L E = statement clears any previously plotted data. On roll paper plotters this is done

by advancing the paper to a clean area.

The FLOTTER

since 1|

-~ 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 in millimetres.

On fixed paper plotters (e.g. the HP 9872A) the = | [ /I statement is ignored.

Example:

g L B S R R
[ o B o Y ot B o o

!
!
GCLEAR 2548 | AIVAMCE FAFER 2548mm <18 IHCHES ».
!
I
i
1

I IO HOT EUH THIS PROGREAM, THESE ARE OMLY ExAMPLE FROGREAM LIMES.
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RATIO Function

The =T I function returns a value equal to the ratio of the physical dimensions of the hard
clip limit of the plotter. The ratio value is equal to the X dimension (in GDU'’s) divided by the Y
dimension. Thus, if RATIO is greater than 1, then the Y dimension equals 100 GDU’s and the X
dimension equals RATIO x 100 GDU's. If RATIO is less than 1, then the X dimension equals
100 GDU’s and the Y dimension equals 100/ RATIO GDU's.

Syntax:
O
x T ]
|
\
|
|
|
|
100

= = - ® ® ) ®
(mm) [DDD]?"-;&‘ o o o o

The figure above shows the dimensions, in GDU's, of the default 9872A hard clip limits. A
RATIO function would return a value of 1527100 or 1.52.




34 Set-up Operations

Example:

1 %28




Chapter 3
Plotting Operations

Introduction

The statements described in this chapter allow you to control the following plotter operations:
e Pen movement to plot points and draw lines.
ePen movement to position the pen.
e Line patterns used when drawing lines.

e Pen selection on multiple pen plotters.
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Preview of the Plotting Statements

There are five statements used to move the pen from its current location to a new location. The
pen control generally determines whether a point, a line, or nothing is marked between the old
and new locations.

The following table shows the five plotting statements, their coordinate references, and their
pen control status.

Statement X,Y Coordinate Reference Pen Control
FLOT Absolute By Parameter
Absolute Always Up
Absolute Always Down
Relative By Parameter
PLOT Incremental By Parameter

Each statement is explained on the following pages and examples demonstrating typical use are

given.

The optional pen control parameter directs the pen’s up and down movement and is inter-

preted as follows:

An odd, positive integer L .
The pen remains in its present up or down position, moves to
or
i the specified point, and lowers or remains down.
No parameter specified

An odd, negative integer The pen lowers before moving to the specified point and

remains down.

An even, positive integer The pen remains in its present up or down position, moves to
(including zero) the specified point, and then lifts up.
An even, negative integer The pen raises before moving to the specified point and re-

mains up.
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PLOT Statement

The F'L_ 11T statement provides absolute data plotting with optional pen control. This statement
moves the pen to the absolute X,Y coordinate in current units using the current pen number
and line type. Pen selection and line types are described near the end of this chapter.

Syntax:

PLOT Xparameter " Yparameler [ . pen Control]

The X and Y parameters must be specified and are interpreted according to the current units

mode. They can be numbers, variables, or expressions.

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:

+1 or no parameter Move or draw, then drop pen
20r0 Move or draw, then lift pen
-2 Lift pen, then move
-1 Drop pen, then draw
F1L T is the preferred statement for data-controlled plotting. The pen control parameter

allows the data to control the pen’s move or draw action rather than a program statement as is
necessary with the [/t and LI= 1] statements.

All plotted lines are clipped at the soft clip limits if the current units are UDU’s, and at the hard
clip limits if the current units are GDU’s. The pen can be moved by the = /T statement to
points that are outside the soft clip limits but yet inside the hard clip limits for non-plotting
purposes such as positioning labels. Refertothe | 71T 7, [ i =Tt and [ I} statements in

Chapter 2 for more information about setting hard and soft clip limits.

37
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Example:
16 ! THIZ FROGEAM DEAWS FOUR FIGURES FROM DATA FOURD IM THE DATA STATEMENTS.
26 ! THE FLOT STATEMENT ALLOWS DATA TO COMTROL THE PEM POSITION AMD THE
=6 I FEH STATUS ©UP OF DOkH?.
43 !
bt} !
[=15) BOOTTERSLIS 2 eh tHaEag | SPECIFY 98VZA A= PLOTTER.
7a LIMIT 1a,218,18,154 I DEFIME THE FLOTTIMS REEA.
a8 |
S5 P oeexxs DEFINE MAX & MIN YALUES FOR SCALE ﬂTHTEMEHT.

188  Emin=—18
118 Hmaux=10
128 Ymin=-18
128 Ymax=18

146 SCALE Amin,smas, Yoin, Ynas ! DEFIME AHD SFECIFY USER LHITS.

158 |

18@ | x+xxx DRAW AKES AHD FEAME CLIP AREA.

Lee BeES] G I IRAL AHES.

188 FREAME I FEAME FLOTTING AREA.

12 1

i

218 0N ERROR GOTO Out_of data I SPECIFY ERAWCH WHEH OUT OF DATA.
228 Loops |

238 EEAD Hualue, Yoalue, Fen control ! FEAD LUNTIL ERROR 26, ©OUT OF DATAX.
248 PLOT Huwalue, ﬁua1uE.th cartol I PLOT DATA FROM LIST WITH FEH COMTROL.
258 GOTO Loop Do IT AGAIH, UWTIL OUT OF DATH.

2E8 ! g

S

288 Out of dat

i !
2968 IF ERRM=3& THEH GOTO 228 IF ERFROR IS 2o COUT OF DATAX GOTO EHD

I
368 BEEF | BEEF FOR ERROR.
316 DISF ERRM$ | DISFLAY THE ERROR MESSAGE.
326 EMD | EMD OF EXAMPLE.
238 |
346

38 b wEsxs K, Y AHD PEHM COMTREOL DATA FOR FLOT STATEMEMT.

! IATA FOR FIRST FIGURE

DATA 2,2,1

IATA £,2,-1

HRTR a8

DATA 2,2,2

t DATA FOR SECOMD FIGLRE

420 DRTA —4,2,-2

4328 DATH 4,4, -

448 DATA -2,4,-1

458 DATA -5,%,-1

DATH 8,4, =1 sin =gt
DATA -&,4,-1

IRTH —t,Q. =]

IRTH: =3,2,2

I DATH FUP THIRD FIGURE

IATA -2
IRTH
DIATAH
DATH —f

HRTAN 2 2=

! IATH FOR FOLRTH FIGLRE

e e s

£t G300 G

.|L::b|{"_:|[5|:-:!l:l

i
—
=

SR
LAL IS0y

LY R e B 4%

VAR A
i

s
]

LSRR DA R R S SR O <

ol S O SR
Lk 5t B Mot 14 )

Syd  DATA 2, 2,1
=8 DATA 2, -2
58 DATA 2,

EEE DATA ¢

1@ TDHTH
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MOVE Statement

' statement lifts the pen and then moves to the absolute X, Y coordinate specified 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 movement is

restricted only by the hard clip limits.

Syntax:

T
PHAN Xparameler; Ypmameler

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

current absolute origin point (0,0).
" is equivalentto LT ¥, Y.~ (refer to the FL I T statement).
Example:

1
|
MOVE 2,5 | MOVME WITH FEHM UP TO FOIMT 2,5.
|
i
i
MOVE 2f
i
!
I D0 HOT RUM THIS FROGEAM, THESE ARE OHLY EXAMPLE FROGRAM LINES.

RN}
n
=
ot
5]
A

I MOVE WITH FEHW UF TO FOINMT 25, 186,

N T e s SR T S5 Y S 1
Licow A ot B o o S o ot 8 o O

=
o
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DRAW Statement

The 1711l statement drops the pen and then moves to the absolute X, Y coordinate specified
in current units using the current pen number and line type. This statement provides an easy
way of drawing a line from the pen’s current location to a new location without regard to

whether the pen is currently up or down.

Syntax:

T Xparameter : Yparameter

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

current absolute origin point (0,0).

ORAB =, 7 is equivalent to PLIOT i, | (refer to the M| statement).

The line that is drawn will be clipped at the soft clip limits as described by the [ F statement.

When plotting in GDU'’s, only the hard clip limits are used. That is, lines drawn will extend no

farther then the hard clip boundaries in any direction.

When plotting in UDU’s, lines will extend no farther then the soft clip boundaries in any
direction.

Although plotting will not extend beyond the soft or hard clip boundaries (depending upon the
current units), pen motion can continue beyond the specified boundaries. The pen is lifted as it

crosses the boundary.

-

Example:
18 !
28 |
s ] IREAW 2,5 ! DRAW A LIME TO POINT 2,5,
4G |
S
=5 !
vE DRAK 25, 186 b ORAM A LINE TO FPOINT 25, 188,
=8 |
=15 !
9

I HOT RUN THIS PROGRAM, THESE ARE OMLY E-XRAMPLE PROGRAM LIMES.

[y

41
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RPLOT Statement

The == (/7 statement provides relative plotting capability with pen control. The origin is
assumed to be the last pen position determined by a statement other than | ' |. The line is
drawn using the current pen number and line type.

Syntax;

LT Xparameter . Yparameter [ pen control]
The =~ '] 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:

PLOT DRAW
FRAME AXES
LABEL IPLOT
MOVE GRID

The local coordinate system can be rotated about its origin relative to the master coordinate

system by means of the - ~ (plot direction) statement. That is, a figure can be drawn or
repeated with the ' | statement at another angle by specifying the angle with the
statement. (Refer to the = [ statement for details.)

The optional pen control parameter directs the up and down movement of the pen and is

interpreted the same as for |

Example:
16 ! THIS FROGEAM DEMOMSTRATES A WAY TO DEAN FI-CHAETS USIMG RPLOT AMD
peds t SPECIFYIMG JUST THE LOCATION OF THE CEMTERE OF THE CIRCLE.
ZE !
44 ELOTTER, 15 7.5, WEar 2 I EPECIET BST2H A5 PLOT TER,
S& DEG | SET DEGREES MIDE.
(=5 LIMIT 18,218,185, 155 - | TDEFIME THE FLOTTIHG AREA.
Ta SHOW B,18,-1,1 | SPECIFY USER UNITE,
25 FRAME | FEAME THE FLOTTIHG AREA.
S |
18 | #xxxx DRAK THEEE PI-CHARTS.
118 FOR Circle=2 TO & STEF 3 | SFECIFY OHE OF THREE CIRCLES
1Z8 MOYE Circle,d I MCOYE TO FOIMT TO DREAM CIRCLE.
1238 FOR Arc=8 TO 268 STEF 15 | SPECIFY FOIWT OH CIRCLE T DEAW ARLC.
148 PDIE Brc I SSEEGIY RLABT DIRECTION: FEF “REPLLGT.
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IPLOT Statement

The LT statement provides incremental plotting capability with pen control. The refer-
enced origin is assumed to be the pen’s position before this statement is executed. The pen
moves the amount specified in the X direction and the amount specified in the Y direction from

its current location.

Syntax

TRPLOT Kincrement " Yincrement [ . pen COﬂtTOI]
The [FL 10T statement interprets the X and Y parameters according to the current units. The
reference origin is that of the pen position before the 1['| I T statement is executed (i.e. the

current pen position).

The referenced coordinate system can be rotated about the origin relative to the master coordi-
nate system by means of the F[I 11 (plot direction) statement. That is, a figure or line can be
drawn or repeated at another angle by specifying the angle with the "1 T statement. Refer to
the F'11

 statement for examples.

The optional pen control parameter directs the up and down movement of the pen and is
interpreted the same as for [T

Example:
18 !
=i
SE IELOT 3 B =i I PLOT OME UMIT TO THE RIGHT AHD
44 I THEEE UMIT=S UF, WITH FEH DOMH.
b !
=15 FRHOTS =5, I PLOT FIYE UMITS TO THE LEFT AND
TE I Tho UMITS UF, WITH CURREMT FEH
= I STATUS <UF OF DOWH> THEW DROF FEH.
S i
i8g | DO MOT RUW THIS PROGEAM, THESE ARE OMLY EXAMFLE PROGRAM LIMES.
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PEN Statement

The [ statement allows you to select any one of the four pens found on the plotter.

Syntax:

Fo i pen number

The meaningful range of the pen number parameter is zero (0) through 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. That is, all pens are returned to their stalls.

A pen number of 1,2,3 or 4 selects the pen that is located in the corresponding pen stall on the
plotter.

On the 9872A Plotter, if a valid pen number (1 to 4) is specified by the pen statement, the pen
in that stall is taken and the pen arm returns to its last location on the platen.

A pen number of zero (0) directs the 9872A Plotter to return the pen it is currently using to an

empty storage stall without taking a new pen. On other multiple pen plotters, a pen number of
zero simply raises all pens.

Itis good practice to end all plotting programs with F'= | 7 (zero), as leaving the pens in the
open will dry them up.

The following example program draws several figures with different pens.

16 ! THIS FROGRAM DEMOMSTRATES HOM THE PEM STATEMEMT CAM EE USED TO

26 ' SELECT DIFFERENT COLORED FPEMS OR RETURM A FEM TO ITS HOLDER.

=8 ! THREE ECOKES AMD A DIAGOMAL LIMWE WILL EE DRAMHM IM DIFFERENT COLORS.
4 !

54 I o#xseessss IRAW A SOURRE BOM ON THE FLOTTER FAFER sxsxsssxs

=] !

78  PLOTTER IS 7,5, "237zZR" I SPECIFY THE S8F2ZR AS PLOTTER.

28  LIMIT 1&,21@8,18,158 I SET THE HRRD ELIP LIMITS.

28 PEM 1 ! SELECT FEHM 1 FOR FLOTTIHG.

188  FRAME P IRAM A EOX AROUMD THE LIMIT AREA.
11 !

12 | ssxxeess NOM, DRAW A SMALLER EOX IM A DIFFEREMT COLOR, *sssisssss
1z |

45



46 Plo‘tting Operations




Plotting Operations

PENUP Statement

The 't M1+ statement lifts the pen.

Syntax:

FENLUP

The pen’s up or down status is automatically controlled when using the [l or "0

statements and is controlled by the optional pen control parameter when using the /T,

FELOT, and THL O T statements.
Example:

19 1

gg L

38 PEMUP | RAISE THE PEM OFF THE FLOTTER FAPER.
48 |

50 1

8 | DO HOT RUM THIS PROGRAM, THIS IS ONLY AM EXAMPLE PROGRAM LINE.

i

47
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PDIR Statement ®

The ~[11" statement sets the angle of axes rotation for relative (-1 1T) and incremental
(IFLGT) plomng The angular unit of measure can be specified as [t 15 (degree), ~HLTI

(radian), or =L (gradient).

Syntax:

FILILE angle or FIILE run, rise

The angle of axes rotation can be specified in either of two ways:

® As the counter clockwise angle, in current angle units ([IE ) FHLL or FHL), between

the new X-axis and the horizontal axis.

Example:
1g I ##% THIS PROGRAM DEMOHSTRATES THE USE OF THE FDIR %%
28 ! STATEMEMT USIHG THE AMGLE FARAMETER.
36 [
48 !
58  PLOTTER IS ¥, Dy teaE=n! | SELECT AMD ACTIYATE THE PLOTTER.
=) LIMIT 18,218, 16,158 | SET THE HARD CLIF EBOUMDARIES.
TE FRAME | Ed¥-IH THE HRRD CLIF LIMITE.
26 LOCATE =28,28,20,28 I SET THE SOFT® CLIE LIMITS.
98 SCALE B8,18,8,18 I SCALE THE S0OFT CLIP ARER ToO UDU<S.
188 DEG ! SET THE DEGEEE MODE.
i1 1
iz8 PLOT &8,8 | ESTRELISH REFEREHCE FOR RFLOT.
1Z8 RRPLOT =,8 | TIRAK A LINE OM THE ¥ AXIS.
148 FLOT &,4
158 |
igd PDIRE 45 | ROTATE THE AXES 45 DEGREES AMD
178 | DRAW A LIHE OH THE # RIS,
138 RPLOT 2,8
138 FLOT &,8
oEa |
218 FDIR =98 | ROTATE THE HR+<EZ 28 DEGREES AHD

=
ML

RPLOT 2,8
PLOT &,8
FEH @

EHD

DEAW A LIHE OH THE = ARIS.

ol

5

FETURM THE FEW TO ITS STALL.

[}
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The figure above shows the axes rotation that occurs when a =11 T statement specifying
an angle (in degrees) of 45° is executed. When the second 7/ [ I statement specifying an

angle of 90° is executed, the axes are rotated from the 45° position to the 90° position as

shown. The angles of all successive ~'! statements are referenced to the horizontal

axis, not to the previous angle.

® The rotation parameter can alternately be specified as the run and rise units (in current

units) of a vector drawn in the desired direction.

Example:

19 ! #%% THIS FROGEAM DEMOMSTREATES THE USE OF THE REUNH-RISE #%#

28 | PARAMETERS FOR LUSE WITH THE FDIR STATEMEMT.

20 [

Eas) FLOTTER IS 7, I SELERT THE S8F28 RS PLOTTER.

38 LOCATE &, 164, | DEFINE THE SOFT CLIF LIMITS

= AHD FREAME THEM IH.

(=15 FRAME

s SCHLE &,1,8,18 I BEFIHE 1 W LUHIT TO EQLAL 18 % UHITS
CESTRELIZSH UDU<Z)

i FOIR 1,1 I BOTHTE THE HAES RCCORDIMG TO THE
RUM-RIZE FARAMETERS IH CUREEMT LHITS.

28 MIYE 8,8

19t RELET 1,4,-1 I DREAM A LIHE.

i1g |

128 SETGU I REDEFIME THE CURREHT LHITS TO EE

GO S,
ROTATE THE HAEZ ACCORDIMG TO THE
FDIRE FPAERMETERS.

128 PDIR 4,1

148 MOVE A,8

158 RFLOT 188,8,-1
158 FEH &

178 EHD

IEAM A SECOHD LIME.
RETLEH THE FEH T2 ITS =THLL.



50 Plotting Operations

The figure above shows the axes rotation that results from two [/ [ " statements using run and

rise parameters.

Both =111 statements rotate the axes such that the lines drawn both pass through a point that
is one unit horizontally (run) and one unit vertically (rise) from the origin of the original axes.
The lines are not concurrent, however, because the units mode was changed from UDU’s to

GDU's. This program demonstrates the importance of current units to the I~/ [ = statement.
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LINE TYPE Statement

The _1r T+ statement selects one of several solid or dashed line types for use with

plotting operations and defines the length of the repeat pattern for the line type selected.

Syntax:
e Ty HE ID number [, length]

The ID number (integer value 1 through 10) selects one of the ten line types for plotting (see

the example below). The default line type is type one (solid line).

The length parameter specifies (in GDU’s) the length of the repeat pattern of the line type being
selected. The repeat pattern for each line type is the shaded portion of the line shown in the
example below. The default length is 4 GDU’s if a length parameter is not specified. (Note:
Repeat pattern length for end points and tic-marks is determined by the number of times the

pen is re-positioned while drawing the particular line).

The line type patterns selected by the ID numbers and generated by the Plotter ROM are shown

below:

2 - END POINT

9 i  TIC-MARK

18 { TIC-MARK

51
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Chapter 4'

Axes and Labeling Statements

Introduction

The statements presented in this chapter will allow you to draw axes and labels on the plotting
area. The axes can be in the form of the normal X and Y axes lines, a grid, or a line around the
plotting area (frame). Labels can be drawn under program control or typed in from the

keyboard. You can specify the size, shape, rotation, and location of the labels.
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AXES Statement

The /[ " statement draws a pair of axes with optional (linearly-spaced) major and minor

tic-marks.

Syntax:

’ : [xric—spac‘mg 1 Ylic-spaclng [ g Xinlersection 5 Yinlerseclion [ 4 Xma]or count Yma]or count

[. major tic size ] ]]]

The axes drawn intersect at (X intersection, Y intersection); the intersection coordinates are
interpreted in current units. The axes are drawn across the entire current clipping area (soft clip
if mode is UDU'’s, hard clip if mode is GDU’s). The intersection point may lie outside the
clipping area in which case only that portion of the axes within the clipping area is drawn. (This

can be used to draw just one axis). The default value for X intersection, Y intersection is 0, 0.

The X and Y tic-spacing parameters specify, in current units, the distance between tic-marks on
each axis. They cannot be negative; zero is allowed as a special case signifying ‘‘no tics at all”’.
The default value is 0, 0 (no tics on either axis).

The optional X and Y major count parameters are positive integers which specify the number of
tic-intervals between major tics. For example, an X major count of 2 means that every other tic
on the X axis is a major tic. The tic-marks are drawn so that a major tic falls at the axis
intersection point (whether visible or not); tic-marks need not fall on the clipping boundaries.

The default value for the count parameter is one (all tics are major tics).

The optional tic size parameter specifies the length of a major tic, end-to-end, in GDU’s. Minor
tics are always drawn % the size of major tics. The default length of a major tic is 2 GDU's.



Example:

i@
26
ZE
4
b5
(=15
7
=]
20
gAs]s]
i1a
12|
28
145
158
15

Axes and Labeling Statements

! THIS FROGREAM DRALS AN AXES AMD FRAMES THE FLOTTIHG AREA.

]
PLOTTER IS 7,5, "9872A"
LIMIT 18,218, 18, 156
SCALE -1@,1@, —18, 168

|

AXES 1,2,8,8,5,2,5

FRAME
EHD

SELECTS THE 987EA RS FLOTTER.
DEFIME THE FLOTTIHG AREA.
SFECIFY USER UHITS.

DRAW AMES, SPECIFYING:

OME MIMOR TIC FER UMIT IM X,
OME MIMOR TIC PER TWO UNITS IM
INTERSECT AT @,8,

OHE MAJOR TIC PER 5 MIMOR TICS
OHE MAJOR TIC PER 2 MIMOR TICS
MAJOR TIC SIZE IS 5 GDU/S.

FEAME PLOTTIHG AREA.

e
0.0 One Unitof X
L L L i I L 1 i [l L L 4 l 1 1 } 1
T T T Ll l L] T T L] L T L l T LI L} T
L

]Two Units of Y
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GRID Statement

The =111 statement can be used as an alternative to the [ = statement when a full grid is

desired.

Syntax:

G FI I }:‘ [thcvspacing % Ytic-spaclng [ 5 Ximersectlon M Yintersectlon [_re Xmajur count 4 Ymajor count

[ . minor tic size] ] ] ]

The parameters are the same as for the H: - = statement, except that the last parameter
specifies the length of the minor tics only. The major tic-marks are drawn completely across the
current clipping area and a cross tic is drawn at the intersection of the minor tics. (Note: The

actual length of the minor tics (in GDU’s) will be %2 of the length which you specify in the minor

tic size parameter).

- statement, the grid line and tic-marks are drawn using the current line type
and pen number (refer to Chapter 3).

Example:
18 | THIS PROGRAM DRAWS A GRID AMD FRAMES THE FLOTTIMG AREA.
26 !
ZE PEOTTER IS @, 5, "9c7aq" I SPECIFY THE 22VER AS PLOTTER.
4 LIMIT 18,218,108,158 | DEFIHE THE FLOTTIHG RAREH.
58 SCALE —2,8,-8,8 | SPECIFY USER LMITS.
SH !
@ GRID 1,1,8,8,4,4,1 | DRAW GRID, SPECIFYIMG:
2 I OHE MIHOR TIC PER UHIT IH =,
SE I OHE MIMORE TIC FER UHIT IM Y,
186 | INTERSECT AT &,8,
118 | OHE MAJOR TIC FER 4 MIMOR TICS IH H,
128 | OME MAJOR TIC FER 4 MIMOR TICS IH ¥,
126 | MIMOR TIC SIZE IS .5 GDU<S,
148 1
158 FREAME ! FRAME PLOTTIMNG RRER.
168 EMD
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}

ample)
—_—

One Unit of X

.

One Unitof Y
0,0 (For This

. .
. .
. .
. .
. .
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FRAME Statement

The I HHIE statement draws a box around the current clipping area (soft clip if units are
UDU'’s, hard clip if units are GDU'’s).

Syntax:

FRAME

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.

The second example below shows an interesting use of the I -~/ and '_| [~ statements.

Example:

18 | THIS PROGRAM IRAWS A FRAME AROUMD THE PLOTTIMG AREA.
BH w4

2@ PLOTTER IS 7,5,"9372AR" | SPECIFY THE 987EA AS PLOTTER.
40 FRAME | FRAME FLOTTING AREA.

S8 END
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| FRAME of Soft Clip Limits may

]. FRAME of Hard Clip Limits \

. = - © © © ©
OOOOEPOI* o o o o
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1@
=
25
48
S
=15

=

1

268
=15
1aa
114
128
1264
144
158

! THIS FPROGRAM LUSES THE CLIP AHD FRAME STATEMEMT TO IRAW A EAR-CHERT.

|
PLOTTER IS 7,5, "2872R"
LIMIT 1@,21@, 16, 158
SCALE @,21,@, 168
FRAME

I

i #¥%xx DRAW 18 EARS AT REAHDOM LEMGTH.

FOR EBar=1 TO 1@

Ear length=RHD*166

CLIF Bar#2-1,Bar#2,@,Bar length
FRAME

HEXT Bar

LHCLIFP

ENID

I SFECIFY THE 2272R AS FLOTTER.
I DEFIHE THE FLOTTIMG AREA.

SFECIFY USER UNITS.
FEAME THE PLOTTIHG RAREA.

SFECIFY OME OF TEM EBARS.

RAHDOM LEMGTH FOR THIS EXAMFLE.
CLIF PLOTTING ARER FOR FRAME.
FRAME THE EAR.

D0 IT AGAIN FOR THE HEXT EBAE.

! RESTORE CLIP TO SCALE SIZE,
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LABEL and LABEL USING Statements

The LHEEL and LAEEL II=IRG statements are very similar to the FRIMT and
FREIET LIS TG statements except that the output list is directed to the current plotter as a
label. For detailed information on FF 11~ T and P 1T L= 1H S statements see the System

35 Operating and Programming Manual.

Syntax:

LHEEL list
or

L= THI image specifier ; list

M follow the same formatting rules as = 117 and 1< 17

The position and rotation of a label are controlled by the current pen position and the [ /7'

(label origin) and | [/ | - (label direction) statements. The size and aspect ratio of the characters

in the label are controlled by the T = (character size) statement (refer to the next sections
of this manual).

The characters are drawn in the GDU mode. They are clipped only at the hard clip limits and
they can be reflected only by a | [[71 T statement.

Example:
18 | THIS PROGRAM FRAMES AMD LAEELS THE FLOTTIHG ARER.
20
g s PLOTTER IS 7,5,"93c20" I SPECIFY THE 2987ZA AS FLOTTER.
48 LIMIT 18,214, 19,156 | TEFINE THE FLOTTIHG RRER.
SE SERLE ~ [0 =300 I SPECIFY USER UHITS.
S8 FRAME | FRAME FPLOTTIHG AREA.
TE | SPECIFY CHRRACTER SIZE.
=5 | SFECIFY TO CEWTER LAEELES.
28 MOVE 8,8 | MOVE TO CEMTER OF PLOTTIMG ARERA.
188 LABEL USIHG "E':"Hewlett-Packard" | DRAW FIRST LREEL.
118 LARBEL USIHG Sustem 25 Desktop Computer" 1 DREAW SECOMD LAREEL.
128  EHND
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Hewlett—-Packard
System 35 Desktop Computer
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LORG Statement

The ' H: (label origin) statement sets the label origin position which determines where

subsequent labels will be placed relative to the current pen location.

Syntax:

5 origin position

The origin position parameter can have a value between one and nine. If | /-5 is not
executed, the default origin position is one.

In the following figure, each number shows the initial position of the pen relative to a character
space when | 1 [F7 is executed with that number as its position parameter. | i~ positions are

all calculated for an upper case letter.

_|Te3‘t1'ng Tes_ting Testind’
LORG 3 LORG & LORG 9
HHesting Testing Testind
LORG 2 LORG 5 LORG 8
Hesting Testing Testing-
LORG 1 LORG 4 LORG 7

7, 8, or 9 would give one of three forms of right justification which could be used to label

Y axis tic-marks.
6 labels characters below the pen position which could be used to label X axis tic-marks.

If the label is rotated by the label direction statement (see ), the relationship stays fixed

relative to the label, not the plotting area.

63
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CSIZE Statement

The "= [ - (character size) statement specifies the height and aspect ratio (character space)
of the alphanumerics or symbols to be drawn for labels.

_______ -~ height [, aspect ratio]

The character space (shown below) is the area occupied by a character plus the additional
space around the character that separates it from other characters. Thus, the actual character
height will be smaller than the height parameter due to the space around the character.

o Width |
15
14
13
12
11
10
t 9
S 8
£
7
6
5
4
3
2
L 1

The height parameter specifies the height of the character space in GDU's. The default value is
approximately 3.3 GDU’s and is set by either the or statements.

The width of the characters is specified indirectly by the aspect ratio parameter. The aspect
ratio is the ratio of the width of the character space to the height. Thus the width of a character

space is the height parameter times the aspect ratio.

The default aspect ratio is 9/ 15 which specifies that the character space is 9 units wide for
every 15 units of height.
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| THIS PROGRAM DEMONSTRATES SOME OF THE DIFFERENT CHARACTER SI1ZES

| AHD ASFECT RATIOS.

|

FLOTTER IS 7,5, S872A" | SPECIFY 9872A AS PLOTTER.

LIMIT 18,218,168, 153 | DEFIME THE PLOTTING AREF.

FRAME | FRAME FLOTTIMG AREA.

SCALE =.5,10,-18,0 | SPECIFY USER UNITS.

|

| #sx#x LABEL PLOTTIMG AREA WITH TWO COLUMNS OF EXAMFLE CHARACTER SIZES.
FOR Column=1 TO 2 SPECIFY OME OF TWO COLUMNS,

!

FOR Size=2 T & I SPECIFY OHE OF EIGHT CHAR SIZE.
CSIZE Size,Colump-2 I SPECIFY CHAE SIZE AMD ASFECT EATIO.
MOVE <Column—1)#4,-Size ! MOVE TO LABEL FOSITIOH.
LAEEL USIHG "K"3;"CSIZE ", 5ize,",",Column~s2 | LABEL PLOTTING AREA.
HEXT Size I GET MEXT SIZE.
HEST Calumm I GET NEXT COLUMM.
EHLD | EMD 0OF EXAMFLE.

CcaIXE 2,.5 CSIZE 2,1

CSIZE 3,.5 CSIZE 3,1

CSIZE 4,.5 CSIZE =9, 1

CSIZE 5,.5 CSIZE 5,1

CSIZE 6,.5 CSIFZE B, 1

CSIZE 72,.9 cSLILZE 7, 1

CSILZE 8,.9 ©CS1ZE 8, 1
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T

LDIR Statement

=

{HE L statements will draw characters.

Syntax:

[ T angle or | " run, rise

he | ' T (label direction) statement specifies the angle at which the [ = T ||

and the

The angle can be specified in either of the following ways:

e The angle can be specified in current angle units (/5 =,

FHD or mEAL) of the value of

the counter-clockwise angle between the letter direction and the normal (horizontal) X

axis as shown below.

!
FLOTTER

o 2

LIMIT 16,218, 18, 156
FRAME
DEG

SCALE -1@,1@,-18, 1@
I

i ##%%% LABEL EACH 28 DEGREES FROM

@ LORG Z
B FOR Degrees=8 TO 338 STEF 28
B LDIR Degres

H

| THIS PROGEAM DEAWS A LABEL AT EACH 38 DEGREES AROUND A CEMTER FOIMT.

I SPECIFY 2272R A% PLOTER.
! TEFINME THE FLOTTIHG AREA.

FEAME THE FLOTTIHG HREA.

| SET DEGREES MODE FOR LDIE.
| SPECIFY USER UHITS.

EMTER FOIHT.

SFECIFY LORG, CEMTER OM LEFT
LOOF FORE DEGREEES.
SPECIFY A DIRECTIOH.

EHMD.

i

MOYE 8,8
LABEL USIHG

W

! MOYE TO CEMTER FOIHMT.
LDIR ", Degres ! LAEEL FLOTTIMG AREA.

HERT Degres
EHI

SR 0w B 8 O Y o I
Lo 0 A O Il o e B o QRO oy B o B e B o

s

| D0 IT AGAIM, LUMTIL COMPLETE.

® &
& . &
% 8 &
o ° )

S, 2 ~ a0
& I 4
10;7 N : i \’0
g W
SO W
o NN e
RS F
881 ¥ --—-—cls———- LDIR
’,,/,ll\\\\\\

ST N s
S SN Ay
3 1 R
12 ~ I 33,
L} a
F 5 %
> 3 £
2y o [+
¢ r %
~
®
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Note: These examples assume that [/7 - units are set. [/l units are the default units set

in the computer.

sThe angle can be specified as the number of current units of run (horizontal distance)
along the normal X axis and the number of current units of rise (vertical distance) above
the X axis for a point that the direction of lettering passes through.

Example:

18 ! ##% THIS PROGRAM DEMOMSTRATES THE USE OF THE LDIR #%
=R STATEMEMT USING THE RUN-RISE PARAMETER.

2@ !

48 FLOTTER IS 7,5, "SS72A" | DEFIME % ACTIYATE THE PLOTTER.
sa  LIMIT 18,21@,1@,1568 | ESTABLISH THE HARD CLIP LIMITS
68 FRAME | AND EOX THEM IM.

78 MOVE 71,166

88 DRAW 71,8 | DIVIDE THE "BOX" IN HALF,

ag | ]

188 LOCATE 15,65,30,20 DEFINE THE SOFT CLIF ARERA.

ESTHELISH USER UHITS.
MIWE TO THE ORIGIH.
DRAWM A LINE OH THE ¥ A=IS.

118 SCALE 8,18,8,18
128 MOVE @,8
128 RFLOT :,fj
id89  FLOT 8,8

i58 |
1Ea LIRS G0 2 I ROTATE THE AAES HEC&RDIHG T THE
ive I FARAMETERS o5 RUH, AMD 2 REISE:.
188 GOSUE Loop P G0 TO THE LABELING ROUTIME.
s
288 LOCATE 28,148, 38,80 ! EEDEFIHE THE S0FT CLIF BREEH.
218 SCALE &,18,8,108 I REDEFINE THE IISER LUMITS.
228 FPLIE & I RESET THE # AZIS T0 THE HORIZOMTAL.
238 MOVE B,8 I MOVE TO THE HEW ORIGIN.

EFLOT 8,8 I TREAW A LIME O THE ® AXIS.

FLOT &,8

|

LDIR 7.4 I ROTATE THE RA=ES RCCORDING TO

I THE SECOHD LIDIR STHTEMEHT 7 ELH,
AMD 4 EISED.

298 GOSUE Loop L GO TO THE LAEBELING SUBROUTIHE.
SEE |
=218 PEM 8 I RETURH THE CURREMT FPEN TO IT=

Lr | HOLDER AHD EHDN THE FROGERM.

THE LREELIMG SUEROUTIHE:
SELECTS CHREACTER: SIZE.
SELECTS LHBEL ORIGIM FOSTTIGON.
DRAWS “ex| AREL *®+x",

SR et WREL kRt

67



68 Axes and Labeling Statements

LDIR 5,2 LDIR 7,4



Axes and Labeling Statements

LETTER Statement

The |.L. 7 7L 1 statement allows you to draw all keyboard alphanumerics and symbols by
typing them in on the keyboard. The size and direction of the characters are controlled the
same as with the [.[11E | statement (referto "= 1" and | TITF).

Syntax;:

The normal lower left corner of the character is placed at the current cursor position (refer to
Chapter 5 for cursor information). The cursor position can be set by a [/ 11/ T[ I statement
(referto 1 L1/ TE I statement) or by the display control keys. The control keys are used in the
following manner:

CJ moves up one line spacing.

£ moves down one line spacing.
C=J moves left one character space.
=3 moves right one character space.

@E,@ , 59,5 moves one plotter resolution unit (.025mm on 9872A) in the indicated
direction.

The display control keys always move the cursor horizontally or vertically. Should you want to

move the cursor along rotated axes (e.g. after an [~ statement), use the following key:

C space J moves right one character space.
(backspace) moves left one character space.
a (linefeed) moves down one line space.

m (vertical tab) moves up one line space.

In addition, @ (carriage return) returns the pen to the position it had before the

" statement, or to the point last moved to by a display control key.

LETTERIing is performed in <= 1 and with current LZE,L DI, and FEI- parameters.
To exit the letter mode press the @ . G®), or any special function key.
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1@ I #%% THIS PROGRAM ALLOWS YOU TO PRIMT LETTERS OM THE FLOTTER #%#
28 t EY TYFIMG THEM IH OM THE EEYEORRD.
28 !

45 ?LGTTEE IS da oy tagramh I SELECT THE 987ZA RS PLOTTER.

28 LIMIT 18,218,18,158 ! DEFIME AMD FRAME THE HARD CLIF
&8 FRAME SLTMITSS
!

AR s T SELECT THE CHARACTER SIZE AMD

=15 I ASFECT RATIO.

28 LETTER ! TEFIME THE LETTER MODE. MOYE

laa | THE FEH <¥IA THE SYSTEM 35 DISPLRAY
11 1 COMTROL EEYSS TO AMY POSITION

128 | WITHIM THE FLOTTING AREA AMD DRAW A
12 | CHRREACTER BY TYFIMG IT IM OH THE
122 1 FEYEOARD.

133 END



Chapter 5

Digitizing and Cursor Control State-
ments

Introduction

The statements explained in this chapter allow you to obtain X,Y coordinate data from previ-
ously plotted data points. This process is called digitizing and is essentially the inverse opera-
tion of plotting. Plotting sends X,Y coordinate values to the plotter which moves the pen to the
specified location on the plotting area. Digitizing lets you move the plotter’s pen to a point on
the plotting area and return the X,Y coordinate values of that point to the computer.

It is important to note that the “‘pen’ and the “‘cursor’ are two separate entities; one does not
affect the location of the other. The location of each is controlled and maintained by the

computer.

The pen location is the location at which plotting operations are being performed; the cursor
position is the point where digitizing is being performed. For digitizing, the pen is raised and
moved to the current cursor position. It shows the cursor position until digitizing is complete.

The pen is then returned to the logical pen position for further plotting operations.

The examples in this chapter utilize an HP 9872A Plotter as the plotting device. Position the
pen (used as the cursor) by pressing the pen arm control buttons located on the plotter’s front
panel. To enter a point during a digitizing operation, press the key on the plotter and the

value is returned to the computer.

On a 9872A equipped with a digitizing sight, the sight must be placed into a pen stall and
selected bya =~ statement for proper operation. The digitizing procedure is the same as that

for a plotter without a digitizing sight.
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DIGITIZE Statement

The LIT=TTTL statement stops the program and allows you to reposition the pen (or op-
tional digitizing sight on the 9872A). It waits for you to press at which time the coordinate
values of the location (in current units) are assigned to the first two variables specified in the

LI T T T statement. The third variable, if specified, is assigned pen status information.

Syntax:

UIGETTIEE Xeariavte . Yvarale [, pen status string variable]

The first two variables shown above are required. The X coordinate value is returned to the first

variable specified and the Y coordinate value is returned to the second variable, both in current
units.

The optional third variable must be a string variable or substring and, if present, is assigned the
character 0 or 1 depending on the pen’s 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.

On most plotting devices the pen is used for digitizing. On the 98724, 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~ '/ statement for use with "' T 1 T | ' statements.

To digitize on an incremental plotter, position the pen via the display control keys (refer to
* statement), then press

Digitizing On the 9872A

When a || statement is executed and a 9872A Plotter is the current plotter, the
following activities typically occur:

® [f the ' statement is being executed for the first time after a
statement, the plotter's pen arm moves to the lower left corner of the hard clip limits. The
key indicator lights and the program halts execution. Position the pen (or digitizing
sight) over the point to be digitized by using the pen arm control buttons on the plotter’s

front panel. Press the key to send the coordinate values of the point to the computer.
The program automatically continues execution.
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Dlgltlze For Other Statements

Ifthe L LT T, L v 1T, or . IF statements are executed without parameters, the compu-
ter will automatically enter a dig:tlze mode and wait for you to enter two opposite corners in
place of the parameters of the executed statement. The pen on the plotter can be moved and
the points entered as described in the previous paragraphs. (Use , , and ., )- On
plotters other than the 9872A refer to the plotters’ operating manual for the digitize procedure.

Example:
18 I THIS FPROGRAM DEMOMSTREATES THE USE OF THE DIGITIZE STATEMENT. SEVERAL
=5 ! LIMES ARE DRAWH OW THE PLOTTER: %0OU CAM FIMD THE COORDIMATES OF AHY
g ! POINT OW THE LIMES BY FOSITIOMIMG THE CURSCOR CFEM» WER THE FOINT RAMD
45 | PRESSIHG THE EMTER EEY OM THE 9872A.
S I
=15 PRIMTER 15 @ I SPECIEY PRINTET DEMICE.
78 FIXED 2 I SPECIFY FIHZED 2 FOR PREINTOUT.
28 PUBDEER TSN 6 a0 gt 1 SPECIFY 92¢28-A% PLOTTER.
b=15) LIMIT i8,218,18,158 I TIEFIME THE FLOTTIHG HEEA.
168 FRAME I FEAME FLOTTIM: ARER.
iig |
iz |
138 | #xx%% DRAM A LINE TO GDU 188,188 FOR THIS EXAMFLE.
148 MOME & ,.E1 I MOWE THE PEMW TO B,8,
158 DRAW 188, 166 I DERK THE LIHME TO 1EE (51508
i@ |
178 | #xxxx DRAMW A TRIAMGLE FOR THIS E-XAMPLE.
128 MOVE 58,58
128  DRAW 28,18
5 5] &

IRAM 48,1
DRAN EB S
|

| ##xxx INITIALIZE CURSOR FOSITION AMD TYPE.

FOIMTER 8,56 I FOSITION CURSOR IMW CENTER OF FLOTTIMG
! AREA.

(5]

I wxexxx LOOP TO DIGITIZE POIMTS

Loop:s !
DIGITIZE &, Y, A% I INFUT CURSOR COORDIMATE & FEH STATUS.
FRIHT : ',T.H$ I PRIMT COORDIMATE.

GOTOD Loop I D0 IT AGAIH, FOREYER.
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Example Cursor Location weg




Digitizing and Cursor Control Statements

POINTER Statement

The Fi L[+ 7L~ statement moves the cursor to a specified absolute cursor location.

[”I i ﬁ 1 £ F Xparameter 5 Yparameler

The X and Y parameters are specified in current units. If the cursor location is outside the hard
clip limit, the pen moves only to the limit and stops.

This statement can be used to position the pen when an initial digitizing point is known.

Example:
1 | #%% THIS FPROGRAM DEMONSTREATES THE USE OF THE POINTER %%
STATEMEWT TO MOVE THE CURSOR TO A DESIRED LOCATIOH.

2 !

1@ PLOTIER: 15 ¥y0h " 980=R" | SELECT THE 2272A AS FLOTTER.

2 LIMIT 18,218,18,158 I DEFIHE THE FLOTTIHG RREEA.
AHD FRAME IT IH.

44 FRAME

5@ POINTER 14,18 | MOWE THE CURSOR TO POINT <i@, 183,

(=a] CURSOR :-e::.'f | RETURH THE COORDIHATES WIA A
CURSOR STATEMEMT AMD FREIMT

G MOVE Vd,SH I THEM IM THE CENTER OF THE HAERD
EITPRIE BT

23] LORG 5

A (3323 wd S

186 LABEL USTHG "E'gk, ", .Y

118 PEH &

128 EHD

18,10

75



76 Digitizing and Cursor Control Statements

CURSOR Statement

The _LIN=101 statement returns the cursor coordinate location and pen status information to
the specified variables.

Syntax:

CFEOE Kuariable . Yvariablel,  pen status string variable]
The returned X and Y values are the coordinate values of the cursor location in current units.
The optional third variable must be a string variable or substring and 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 penis down, 1 is assigned to the string variable.
Remember, the plotting location and the cursor location are NOT the same thing. Although
they may physically be the same, the plotting location of the pen and the cursor location are

kept track of separately by the computer (refer to Chapter 5, Introduction).

On the 9872A, the actual pen location at the current time is returned to the variables. On

incremental plotters, the position most recently set for the cursor (by ]
) is returned.

Example:
18 ' THE FOLLOWIMG FROGEAM LIMES DEMOMSTRATE HOW TO FIHD BHD FRIMT
=8 I THE CURZOR-S LOCATION AND FEM STATUS.
=28 I
& REETTER S5 & S te 8 2a I SPECIFY 92728 AS PLOTTER.
S FRIWTER I= & | ACTINMATE THE SYSTEM 35 FRINWTEE.
(=15 LIMIT 18,218,18,155 | TIEFIHE THE FPLOTTIMG AREH.
TE FEAME | FRAME THE FLOTTIHS RREEHA.
e ] |
S FOIMTER &, 5a | SET THE CURSOR FOIMT FOR THIS E<AMFLE
1ae |
118 1
1268 CURSOR H,Y,A % I IHFLT CURESOR FPOSITION AMHD PEH STATUS.
138 PRINT #,4,A% | FRIWNT CURSOR FOSITION AND PEH STATUS,
143 |
158 |
158 EHD
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WHERE Statement

The [/H 111 statement returns the coordinate values in current units of the current logical pen
position. If the pen is displaying the cursor location, /1=~ will not return the physical pen
position.

Syntax:

Xvariable . Yvariable [ . pen status string variable]

The returned X and Y values are the coordinates of the pen position in current units. The

statement is capable of returning coordinates that lie outside of the clipping area.

The optional third variable must be a string variable or substring and 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.

Example:
16 i
e !
2E  WHERE 4,Y, A% | RETURM THE COORDIMATE OF THE
i 7 I LAST LOGICAL PEHM POSITION AND
FEH STHTUS.
S !
=1 PRIMT #,%,R% i PRIMT H,% AHD FEH STATLUS.
Y [
oG |
=15 I DO HOT EUW THIS PROGEAM, THESE ARE DOHLY EXAMFLE FROGEAM LIMES.
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Appendix A

Example Programs

The example programs contained in this appendix demonstrate some applications of the Sys-
tem 35’s plotting capability. You can experiment with them to become more familiar with the

plotting procedures presented in this manual, or revise them to fit your own applications.
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16 | THIS PROGRAM DRAMS A FOOTBALL FIELD TD DEMONSTRATE SOME INTERESTIHG
26 ! CAPABILITIES AND PROGRAMMING TECHHIGUES
|

46 PLOTTER IS 7,5, "s872AR" ! SPECIFY 9872A RS PLOTTER.
58 FRAME ! FRAME PLOTTIMG AREH.

58 LOCATE 18,112, 16, % ! SPECIFY HEM PLOTTING AREA.
78 SHOW -£0,80, 862,883 ! SPECIFY OWERALL SIZE.

28 DEG | SET DEGREES MODE.

g |

188 | #x#z: DRAW YARD LINES, ]

116 CLIF -4a,48, -20.-3, 863 1 CLIP LENGHT OF YARD LIMES.
120 LINE TYPE 3 | SPECIFY DASH LIME.

128 GRID 18,78, -48,-39 | DRAW YARD LIMES.

148 |

158 | ###%% DRAW FIELD PERIMETER.

168 CLIP -5@,58,-80-3,80.-3 | CLIF AT FIELD PERIMETER.
178 LIME TYFE 1 | SPECIFY SOLID LINE,

188 FRAME ! DRAK PERIMETER.

teg |

288 | sxxxx DRAW EHND ZOMES.

2168 CLIP -£8,60, 883,503 ! CLIF AT EMD Z0MES.

228 FRAME ! DRAM PERIMETER AROUHMD EHMD ZOHES.
I

248 | sxes: DRAW GORLPOSTS,

258 ESIZE 3 SFECIFY CHARACTER SIZE.

I
2R LORG 5 | CEMTER LABELS.
278 LDIR & | LABEL LEFT TO RIGHT.
258 FOR Goal=-1 TO 1 STERP 2 | SFECIFY OHE OF TWO GOALS.
228 FOR Post=-1 TO { STER 2 | SPECIFY OME OF TWO POSTS,
380 MOVE Goal®68,FPost 6 | MOWE TO GOALFOST POSITION,
318 LABEL USING "Kvz oo ! DRAK GOALFOST.
F2E MENT Post ! ID IT RGAIM FOR OTHER FOST.
330 HEST Goal L DO IT AGARIN FOR OTHER GOAL,
a4 |
Z0E 1 wxxsx | AFEEL YRRD LIMNES.
68 CSIZE 4 SPECIFY CHRRACTER SIFE.
378 LORG & CENTER LREELS.

15}

FOR Side=-1 TO 1 STEP 2

FOR Yard=—48 TO 48 STEP 18
LTIR 28+982S50HS ide)

FOVE Yard, Sidex25

LAEEL LSIHE "DDY;58-AERS(Yard)
HEST “ard

SPECIFY ONE OF TWO FIELD SITES.
SPECIFY %ARD LIHE.

INVERT LABEL DEFPEMDING 0OH SIDE.
MOME TO YARD AMD SIDE.

LABEL %ARD LIHE.

o0 IT AGAIM FOR MEST YARD LIME.

[N ]

(o e [ 5 o Y O A (1 O S ol e o

o S

£l
4

o

S

4 HEXT Side Do IT AGRIM FOR OTHER SIDE.
458 |

408 | #=xxs LHREL EMD ZOMES.

L i B 52 P o | SET CHARACTER SIZE.

480 LOEG 5 | CEHTER LBBELS.

436 LDIR 28 | LABEL BOTTOM TO TOF.

288 MOVE -55.8 I MOWE TO LEFT END ZOME,

518  LABEL USIMG “K"j;“HOME" ! LREEL EWD Z0ME.

ged | IR -93 I LABEL TOP TO BOTTOM.

538 MOVE 55,8 I MOWE TO RIGHT EHDl ZOHE.

948 LABEL USTHG “K": "WISITORS" P LABEL RIGHT EMD Z0OME,

ooa |

SER | *xxsx LABEL SCORE

vl CSIZE 5 I SET CHARACTER SIZE.

SE8 LORG 5 I CEMTER LABELS.

298 LDIR @ ! LEEEL LEFT TO RIGHT.

E88  MOVE @,-35 I MOYE TO BOTTOM OF PLOTTIMG BREA.
618 LABEL USING “K":"HOME 21, YISITORS 14 | LAEEL SCORE.

ced  END
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VISITORS

VISITORS 14

HOME 21,
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SEE
SrE
528
598
EEE
516
(=5
GoE
=48
55H
=]
]
S
=98
7aa
Ti8

vaa

CSIZE S

LIIR =cPI~Z2

LORG 2

FOR ¥l=smin TO ®max STEF FI
MOVE #1,%min

LABEL USTHG “M4DH,K"s¥1-PI, "PI"
MEST 1

RETURH

|
Luasiz: |

CSIZE 3

LDIRE &

LORG 2

FOR Y1=¥Ymin TO Ymax STEF .5
MOVE Hmin, ¥l

LAEEL USIWNG "MD.DDE"3%1
HEST 1

RETURH

Appendix A /Example Programs

SPECIFY CHARACTER SIZE.
SFECIFY LABEL DIRECTION, DOWH.
SPECIFY LABEL ORIGIH.

MOVE TO LABEL FOSITION.
TRAW LAREL.
DO IT AGAIM, UWTIL COMFLETE.

SPECIFY CHRRACTER SIZE.
SPECIFY LAEEL DIRECTIOM, L TO R.
SFECIFY LABEL ORIGIH.

MOVE TO LAEEL POSITION.
DERE LABEL.
DD IT AGAIM, UMTIL COMPLETE.

SIN (X)X

.58

{

!

Id ¥-
Id E-
Id 2-
Id 1-

Id @
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18 ! #%+ THIS PROGRAM DEMONSTRATES THE USE OF DIGITIZE ###

<l B AMD CURSOR STATEMEHTS TO RETURM AMD FRIMT

cTs I COORDINATE DATA. ALS0, ADDITIOMAL TRIG FUMCTIONS

48 | ARE DEMOMSTRATED.

58 |

&8 FLOTTER IS 7,5, "9872A" | SELECT AMD ACT IVATE PLOTTER.

A LIMIT 1@,218, 16, 156 | DEFINE THE HARD CLIF LIMITS.
50 FRAME | EOX-IN THE HARD CLIP LIMITS.
3 SCALE -1, 1@, 7,7 | ESTRELISH USER DEFIMED UMITS.
188 |

11@ | DRAW A WINDMILL:

1
iz PLOT A,8 ! PLOT TO THE CEWTER 0OF THE EOH, SET
128 Radius=g& ! THE DEGREE MODE, AMD ESTRELISH AH
148 DEG I IMITIAL RADIUS.

158 FOR Secticn=8 TO 2768 STEF 38 I IRAW THE BLADES: DEFIHE Z-4 0OF

THE CIRCUMFEREHCE FORE THE ELRADES.
ction TO Section+lS STER S | DEFIME ELADE WIDTH ¢i5 Deg’zl.
OEcDegres ), Radius#5INCDegree? | DIRALW THE ELADES EY PLOTTIMG
FROM ORIGIM TO CIRCUMFEREHCE.
I GO OW TO THE HEXT Deares

I GO O TO THE HEXT Section.

£ | TFAM ADDITIOHNAL RADII:
248 FOR RFadiuz=5 TO 2 STEF -1 I IEFIME THE HMUMEER OF RADII TO EE
258 FOR Section=8 TO 278 STEF =26 I TIRAMH THREOUCH Z-4 OF THE CIRCLE.

288 MOVE Radius*COS0Degres ), Badius*SIMcDegresr | MOVE TO THE PROFER
LOCATION OH THE ELADES.

FOR Degrec=Secticon TO Section+lS STER 5 ! COMFIME PLOTTIHG WITHIH
THE ELADE MIDTH.

FLOT Fadius#COS(Degrees ), Radius#SIMNCIegresd | DRAW THE RADIL.

|

HEAT Degres I GO OM T3 THE MEST Degres.
HEST Section | GO OM TO THE HEXT Section.
HEXT Fadius G0 O TO THE HEAT Radius.

I
I

MOVE &,& USIHG THE ORIGIN OF THE CIRCLE

WHERE HOlx, AC2 HZ THE FEM POSITION, RETURH

! I ITS COORDIMATES “WIR WHERE STATEMEWT

T ACly AHD ROz,

MOVE CURSOR TO MEM LOCATION <HERE,S,S5%
AHD EETURH ITS COORDIMATES YIA A
CURSORE STHTEMEHT TO He32 AMND A3,

228 POIMTER 5,5

98 CURSOR HO22,Ad040

SeE |

418 DISITIZE A2, AL I MOYE THE FEH ARM T AHY FOINT <HERE,
=Sl HEE PRESS MERTERS

dza | THE COORDINATES RRE RETURHED TO
HiS 2 AHD Hig),

423 |

$45 I TEAW THE FETURHED “ALLUES:

4583 MOYE S5, -1 | FOSITION THE PEH IH THE

458 LORG 5 ! UNMARKED QURIDEANT OF THE CIRCLE AHD

48 CSIZE 7 | ESTRELIZH CHARRCTER SIZE HHD ORIGIM.

428 FOR Element=1 TO & I EFIKE THE “ALUES TO EE DREAMNH.

498 LABEL USTHG "I0L.IO0M;H¢Element s | TRAM THE “A8LUES OH THE FLOTTIHG AREA.

SHE HEST Elememt I GO O T THE HEST WHLUE.

518 FEH & I EETUREH THE FEH TO ITS STALL.

528 EHD
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Appendix B
Reflected Plots

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 a reflected plot, such

as when you want to draw on the back side of clear plastic to produce a correct reading image
when read from the front.

To produce reflected plots, exchange one or more sets of parameters in one or more of the
following plotter statements.

When two or more of the above statements are used in a program the net reflected result is the
combination of each statement's effect on the plot.
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The following illustrations show the three types of reflected plots:

Plot
Reflected across

the "Y" axis Normal Plot

——2Te3T o JESTS--

X Axis

leele--

Plot Plot
Reflected through Reflected across
the origin the “X"axis

Y Axis
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Exchanging various parameters of the clipping and scaling statements will produce a number of
reflected plot results. As the diagram below indicates, P1 and P2 are the scaling calibration

11 7 statementand P1’ and P2’ are the scaling points set by the [/ H TE
IZHTE statement). Exchanging

points set by the | [|

statement (these default to P1 and P2 in the absence of a |

parameters alters the location of these points, and therefore, the plotted results.

P2

p2’

4==_OCATE Boundary

Pit

== LIMIT Boundar
g '

Whether a plot, or label, or both are reflected depends upon which parameters are exchanged.
In general, exchanging the hard clip parameters will alter plots and labels within the hard clip

limits and altering the soft clip parameters will alter only those plots within the soft clip limits.

It should be noted that the “ | | statementcan be used to reflect BOTH plots and labels, but

altering ' parameters will reflect only plots.

89



90 Appendix B/ Reflected Plots



Appendix C

External Plotter Installation

Introduction

Hewlett-Packard and several other manufacturers have external plotters that can be connected
to the System 35. The following information will aid in connecting the HP 9872A Plotter and

some of the other manufacturers’ incremental plotters to the computer.
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9872A Plotter Installation

The 9872A Plotter can be used as an external plotter with the System 35. Refer to the - /T -

= statement for information on how to select the 9872A as the active plotter.

Insure 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 35 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(P/N 98034-90000).

The interface is preset to a select code of 7 at the factory. To change the setting, rotate the

switch (shown below) using a small screwdriver.

g

Select Code Switch



Appendix C/External Plotter Installation 93

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 any one 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 below) to the appro-
priate binary bit positions for the particular address value desired.

The plotter is set to an address code of 5 at the factory. Check your plotter for the proper switch
positions.

IIHMM

,¢EEEEE

206-128A 6-43

ADDRESS : conthﬁC_
WP TEST

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) 4y (3 (2) (1) decimal octal
SP @ 0 0o 0 0 o0 0 0
1 A 0 0 0 0 1 1 1
N B 0 0 0 1 0 2 2
# c 0 0 0 1 1 3 3
$ D 4] 0 1 0 0 4 4

% E 0 0 1 0 1 5 5« presel
& F 0 0 1 1 0 6 6
. G 0 0 1 1 1 7 7
( H 0 1 0 0 0 8 10
) | 0 1 0 0 1 9 1
" 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
Q 0 1 1 1 1 15 17
0 P 1 c o0 o o 16 20
1 Q 1 0 0 0 1 17 21
2 R 1 0 0 1 0 18 22
3 S 1 0 (o] 1 1 19 23
4 T 1 0 1 0 0 20 24
5 U 1 0 1 o] 1 21 25
6 v 1 0 -t 1 1] 22 26
7 W 1 0 1 1 1 23 27
8 X 1 1 0 0 o] 24 30
9 Y 1 1 0o 0 1 25 31
z 1 1 0 1 0 26 32
[ T 10 1 1 27 33
< 1 1 1 0 o0 28 34
= | 1 1 1 0 1 29 35
A 1 1 1 1 0 30 36
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9872A Loading Instructions
Loading Pens

Switch the plotter power switch on. After the plotter’s initialization process is complete and the

plotter arm has stopped moving, you can install the pens.

Ring fits into slot \

Installing The Pens

Select the color of pen that you want in pen storage location 1. Remove the cap and place it in
the pen stall as shown in the picture above. Note that the thick ring around the middle of the
pen fits into the slot in the pen stall. Now press and pen location button @ The plotter
arm will put the pen in the first storage location. Repeat this procedure with three more pens,

substituting the appropriate pen location button for each one.

Loading Paper

To load paper, first press . This releases the paper hold-down mechanism and moves the
plotter arm to the upper right corner of the platen. Lay a sheet of paper on the platen surface and

smooth it out. Make sure that the paper is positioned squarely against the ridge at the bottom of the

platen. Press .
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Incremental Plotter Installation

An incremental plotter can be used as an external plotter with the System 35 using the 98040A
Interface. Refer to the [ 1T T- = 15 statement for information on how to select the incre-
mental plotter as the plotting device.

Insure that the interface select code switch is set to the proper position.
Refer to the 98040A Interface Installation and Service Manual (P /N 98040-90000) for infor-

mation concerning the select code switch and a list of incremental plotters that can be used with
this interface.
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[Xlic spacing - Yiic spacing [ . Xintersec!ion ; YLnlerseclion [ Xmajor count - Ymajor count [ major-tic

size] ] 1]

The 1117 = statement draws a pair of axes with optional (linearly spaced) tic-marks.
LP [Xmin 3 Xmax Ym:n 1 Ymax]

The LI statement defines the soft clip limits. Omitting the parameters allows any two
diagonal corners to be digitized.

height [, aspect ratio]
The = (character size) statement is used to specify the size and aspect ratio of
characters used in labels. The height defaults to approximately 3.3 GDU’s (15/4.54).

The aspect ratio (width / height) defaults to 9./ 15.

~ Xvariable . Yvariavle [, pen status string variable]

The I ' statement returns the values of the cursor coordinate to the specified

variables. Pen status is assigned to the string variable; 0 for up, 1 for down.

Xuariah]e Yvanable [ pen status Stl"ing variab[e]
The ? statement pauses program execution and allows you to reposition the
cursor; after two points are digitized, execution is resumed automatically. The coordinate
of the cursor is assigned to the specified variables. Pen status is assigned to the string
variable; O for up, 1 for down.

Xparamelw Ypi\fdﬂ!eh’l

The statement drops the pen and moves it to the absolute X,Y coordinate.
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The F =L statement draws a box around the current clipping area.
= = [paper advance]

The == -X statement clears any previously plotted data. On the HP 9872A Plotter,

this statement is ignored. On plotters with roll-paper, this statement would advance the

paper.

=RIN [Xtic spacing 4 Yiic spacing [ Kintersection P Yintersection [J— Xmajor count 5 Ymajor count [ minor tic

size] 111

The = 1 [l statement can be used as an alternative to the | = statement and is used to
draw a full screen grid.

IFL 2T Xincrement 0 Yincrement [ ren control]

The [l 1] statement allows incremental plotting from the last plotted point. The pen

control is the same as for the .1/ 7 statement.
list
The | ~1L. | statement is used like the 7~/ 1| | statement to draw labels on the plotter.
I"- image specifier ; list

The LAHEE =T statement is used like the = [ [/T [l 1 statement to draw

formatted labels on the plotter.

The = | statement allows you to draw all keyboard alphanumerics and symbols by

typing them in on the keyboard.
angle

The 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.
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L ' ; [Xmin Xmax " Ymin ¥ Ymax]

The | 111 | 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.

ID number [, length]

The L. IH [ "' statement selects one of several solid or dashed line types. The range
of the ID number is 1 through 10; 1 is the default length.

[Xmm Xmax Ymin Ymax]
The statement sets the area that =1/ will fill or = ~| I will map. The units
are expressed in GDU’s. Any two diagonal corner points can be digitized if the parameters
are not included. . - also invokes soft clipping at its boundaries.
origin position
The (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.

Xparamemr Yparameler

The statement lifts the pen and moves it to the absolute X,Y coordinate.
Xuﬂsul Yn!fsul
The statement sets millimetres as current user units and defines the origin. The

origin is offset from the minimum hard clip corner by the specified amount in millimetres.

angle

The statement sets the angle of rotation for relative and incremental plotting. The
angle parameter specifies a counter-clockwise rotation from the positive X-axis in current

angular units.
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FE ! pen number

to their holders on the 9872A.

PEMUP

The ~E[LIF statement lifts the pen off the plotter paper.

LOT Xparameler " Yparameler [-w pen Control]

The P17 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

ST TER T [select code [, HP-IB device address]. ] ' plotter ID string ' [. step size

[. # of pens. pen offset. incremental plotter ID] ]

The P00 T TE = 1= statement defines where all plotter operations will be directed. The

two plotter ID strings and their default select codes are:

PR 2F 7.5
SEMENTAL 5
The default values for the [/ [ZF [/ /T~ parameters are:
Parameter Default value

step size .254 mm (.01 inch)
# of pens 1
pen offset 0 mm
incremental plotter ID 1

?  select code [, HP-IB device address] T~

The =1 T TER.L L% FF statement deactivates the plotter set to the specified select

code. All plotting statements are executed but the specified plotter does not respond.
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~LIOTTER select code [, HP-IB device address] 1=

The FLUTTER.. TS Ul statement activates the specified plotting device and deacti-
vates all others. That is, all plotting statements are directed only to the spec1f1ed dewce
This statement does not set the default conditions described under the F'| O TTER 15

statement.

I THEITE B
FOTHTER Xparame!er 5 Yparameler

The P LHTEF statement moves the cursor to the specified absolute position.

RATIO

The =5 T 11 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.

RELOT

A Xpm'ametelr:1 Yparameter [ pen control]

The =1 1T 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 |/ T statement.

=iZHL = Xmm Xmax 8 \{min:1 Ymax

The ==l L statement sets User Defined Units which are mapped onto the | " TE
plotting area.

- T

The i T/.L statement sets Graphic Display Units (GDU's) as the current units.

=ETUL

The =F TLILI statement sets User Defined Units (UDU’s) as the current units.

Il Xmin . Xmax o Yo, Ymax

The =\l statement defines an area that is stretched or shrunk equally in X,Y directions
to fit within the boundaries defined by the | 11 statement.
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The LIl T statement sets the soft clip limits equal to the hard clip limits.
XVariabIe ¥ Yuariahle [ pen status string Variab]e]

The /-l statement returns the coordinate values of the current logical pen position.

Pen status information is assigned to the string variable; 0 for up, 1 for down.
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Appendix E
Plotter ROM Error Messages

Description
Plotter type specification not recognized.
statement missing.

specifications out of range.
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Appendix F
Parallel and Serial Polling

Parallel and serial polling refer to the retrieving of status information from HP-IB peripheral
devices that are connected to the System 35 Desktop Computer. Parallel polling will indicate
whether status information is available from a pheripheral and serial polling will determine
what that status is. Polling commands may be entered on the keyboard or included within a
program.

This appendix contains general information on polling. Refer to the System 35 10O ROM
Programming Manual (Part No. 09835-90060) for detailed information.

NOTE
The /O ROM must be installed in the computer in order to
perform polling operations.
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Masking Syntax

The mask command is used to define the status which is output by parallel and serial polling.

The following syntax is used:
LT select code: " T [E-mask[. S-mask[. P-mask]]]

The three mask parameters allow you to specify the conditions under which an error message,

require service message, and parallel poll response will occur.

E-Mask

specifies the decimal equivalent of the bit values of the plotter error numbers that will set the
error bit (bit 5) of the plotter status byte and turn on the error light on the plotter front panel.

E-Mask | Error
Bit Value| Number Meaning

1 1 [nstruction not recognized

2 2 Wrong number of parameters
4 3 Bad parameters received

8 4 Illegal character

16 5 Unknown character set

32 6 Position overflow

64 7 Not used

128 8 Not used

For example an E-mask value 252 (4 + 8 + 16 + 32 + 64 + 128) will specify that error
numbers 3 through 8 can set the error bit in the status byte and turn on the error light whenever
they occur. Errors 1 and 2, however, will not set the error bit or turn on the error light if they

occur since they are not included in the E-mask value.
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S-Mask

The S-mask value specifies the status-byte conditions that can send the require service mes-

sage by setting interface line SRQ to a logical 1.

The S-mask is the decimal equivalent of the bit values of the selected status-byte bits.

S-Mask
Bit Values | Status Bit Meaning
1 0 Pen down
2 1 P1 or P2 changed from default; cleared on ““1/ /"’
4 2 Digitized point available; cleared on “//7"" or
8 3 Initialized; cleared on ="’
16 4 Ready for data
32 5 Error; cleared on **1 ="
6 Require service sent (SRQ)
7 Not used

Only combinations of the first 6 bits can be specified to send the require service message. Bit 6
is used to specify whether or not the plotter has sent the require service message or not and bit

7 is not used (always set to logical 0).

For example, an S-mask value of 16 specifies that the ready for data bit (bit 4) of the status byte
will send the require service message. The other 5 bits (bits O through 3 and bit 5) will not send

the require message.
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P-Mask

The P-mask value specifies which of the status-byte conditions will result in a logical 1 response

to a parallel poll.

P-Mask | Status Bit
Bit Value| Number Meaning

1 0 Pendown

2 1 P1 or P2 changed

4 2 Digitized point available

8 3 Initialized

16 4 Ready for data

32 5 Error
6 Require service sent (SRQ)
7 Not used

For example, a P-mask value of 48 specifies that only bits 4 and 5 (16 + 32) of the status byte

can cause the plotter to respond to a parallel poll with a logical 1 on the appropriate data line.
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Parallel Polling

Parallel polling will indicate which peripheral device(s) has status information available. To

retrieve parallel poll information, execute the following:
FEOLL (select code !

All devices set to the specified select code will respond to the parallel poll if they have status
information available. The 9872A Plotter will respond by sending a logical 1 on one of 8 data

lines. The line used is determined by the plotter’s address value as shown in the following table:

Plotter Parallel Poll HP-IB Data Value
Address Bit Position Line Number |Returned
0 7 8 128
1 7 64
2 5 6 32
3 4 5 16
4 3 4 8
5 2 3 4
6 1 2 2
7 0 1 1

The address settings from 8 through 30 will not respond to a parallel poll.

For example, assume that a 9872A Plotter is set to device address 5 and select code 7. To

perform a parallel poll, execute the following:

The result would be a displayed value of 4. This would indicate that bit position 2, or plotter
address 5 (the 9872A Plotter) is responding. If the value displayed were 6, this would indicate

that another peripheral device set to address 6 is also responding.
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Serial Polling

If a peripheral device responds to a parallel poll, its complete status can be obtained by a serial

poll. The serial poll command syntax is:
select code-device address; variable
where the status byte is returned to the variable specified

The 9872A responds to a serial poll by sending the following status byte:

Bit Bit Bit
Value | Position Meaning

1 0 Pen down

2 1 P1 or P2 changed

4 2 Digitized point available

8 3 Initialized

16 4 Ready for data

32 5 Error

64 6 Require service message sent
0 7 Not used (always set to 0)

For example, assume that a 9872A Plotter (select code 7, address 5) responded to a parallel

poll. To determine its complete status, the following command might be executed:

where 7 is the select code, (0)5 is the device address, and A is the variable to which the status
byte is returned. If A were found to contain the bit value 32, this would indicate that an error
condition exists. The nature of the error would have been determined by the value to which the
E-mask had been set. If the variable A contained the value 18, this would indicate that the
plotter is ready to accept data (bit value 16) and that P1 or P2 had changed (bit value 2).
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International Aeradio (E A ). Ltd
P D Box BG

es S
Tel 21!51 EJd ?SE
Telex

THAIL.IHD

UNIMESA Co , Ltd
Elcom Research Building
2538 Sukumwit Ave

Bangkok
Tel ;932]87. 3930338
Cable: UNIMESA Bangkok

UGANDA

Medical Oni

International AeradiofE A ). Ltd
PO Box 2577

Kampala

Tel 54388
Cable INTAERIO Kampala

ZAMBIA
H J T:luu? BZimrua) Ld

L saka
Tel 73793
Cable ARJAYTEE, Lusaka

GUAM The Online Advanced (Pty ). Ltd

Medical/Pocket Calculators Only Bive Star Lid Mito, Ibaragi 310 Hewletl-Packard (N.Z ) Lid Systems. Corporation PO Box 37099 OTHER AREAS NOT LISTED, CONT
Guam Medical Supply. Inc 1-1-1171 Tel 0292-25-7470 Pakuranga Professional Centre Rico House Overport, Durban 4067 Hewlett-Packard Intercontinental

Jay Ease Bullqu Room 210 Satopm Devi Road Yokogawa-Hewlett-Packard Ltd 267 Pakuranga Highway Amorsolo cor Herrera Str Braby House 3200

P.O Box 8947 underabad 500 003 Inoue Building Box 51092 Legaspi Village. Makati 641 Ridge Road Palo Alto.

Tamuning 96911 Tel 70126, 70127 1348-3, Asahi-cho. 1-chome Pakura Melro Manila Durban. 4001 Tei (415) 4931501

Tel' 646-4513 Cable: BLUEFROST Atsugl. Kanagawa 243 Tel 569-651 Tel 85-35-81, 85-34-91 Tel 88-7478 TWX. 810-373-1267

Cable EARMED Guam Telex 015-459 Tel 0462-24-0452 Cable HEWPACK Auckland Telex 3274 ONLINE Telex 6-7954 Cable HEWPACK Palo Ao

ALBERTA ONTARIO

Hewlett-Packard (Canada) Ltd Hewlett-Packard (Canada) Ltd

11620A - 168th Streel 1020 Morrison Dr

EdmontonTsM 379 Ottawa K2H BKT

Tel (403) 452-3670 MANITOBA Tel (613) 820-5483 QUEBEC

TWX: 610-831-2431 BRITISH COLUMBIA Hewlett-Packard (Canada) Ltd NOVA SCOTIA ;‘:‘j 5‘:'55;'"5: . ;l;;vl;n Pasck;m (Canaga) Ltd

Hewlett-Packar Hewleft-Packard (Canada) Ltg 513 Century St Hewlent-Packard (Canada) Lid ett-Packard (Canada) Ltd ymu:

210, 7020 Fisper 519 e £37 £ Cordova Sreet 8t dames 800 Windmill Road 6877 Goreway Ditve Pointe Claire KO 167 |
Calgary T2H 2H8 Vancouver VBA JR2 Winni R3H OLI Dartmouth B3B 1L1 Mississauga L4V IMB Tel (514) 697-4232 FOR CANADIAN AREAS NOT LIS
'tell?durxi 2532713 Tel (604) 254-0531 Tel (204) 786-7 Tel (902) 469-78; Tel (416) 678-9430 TWX 610-422-3022 Contact Hewiefl-Packard (Canada)

Twx' 6I0-821-6141

TWX' 610-822.5059

581
TWX 610-671-3531

20
TWX 6I0-271-4482 HFX

TWX 610-492-4246

TLX 05-B21521 HPCL

Lid in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
gewleml’amm Argentina
A

Av_Leandro N Alem 822 - 12
1001 Buenos Aires

Tel 31-6063.4.5.6 and 7
Telex 122443 AR CIGY

Cable HEWPACK ARG

BOLIVIA

Casa Kaviin S A
Calle Potos: 1130
PO Box 500

azr
Tel 41530,53221
Telex CWC BX 5298.1TT 3560082
Cable KAVLIN

BRAZIL
Huw‘-:leﬂ Packard do Brasil
le
Avenida Rm Negro. 980
Alphaville

00Barueri 5¢
Tel 429-3222

Hewlnn-Pacl\ard do Brasil
Hua Pmre Cmqas 32

90000 P
Tel 10512) 22 21
Cable HEWPACK Potto Alm;re
Hewlert-Packard do Brasil
LEC Lida
Rua Siqueira Campos. 53
Copacab: a a
20000-Ri Jlnﬂr

Tel 257 BD-BJ 00D (0:
Telex 391-212-1905 H[WP BR
Cable. HEWPACK

Rio de Janeiro

CHILE

Calcagni y Metcalfe Lida
Alameda 580-01 807
Casilla 2118

Santiago. 1

Tel 398613

Telex 3520001 CALMET
Cable CALMET Santago

COLOMBIA

Instrumentacidn

Henrik A Lanoehaeh & Kier SA
Carrera 7 No 48-75

Apartado Adreo 6267

Bogota, | D

Tel 69-88-7

Cable MHIS Bnqnlz
Telex D44-4f

COSTA RICA

Cientifica Costarncense S A
Avenida 2. Calle 5

San Pedro de Montes de Oca
Apartado 10159

San Jose

Tel 24-38-20. 24-08-19
Telex 2367 GALGUR CR
Cable GALGUR

ECUADOR

Calculators Only
Computadoras y Equipos
Electranicos

P 0 Box 6423 CCI

Eloy Altaro #1824 3 Piso

ito
Tel 453482
Telex 02-2113 Sagita £d
Cable Sagita-Quito

EL SALVADOR
Instrumentacion y Procesamiento
Electronico de el Salvador
Bulevar de los Heroes 11-48
n Salvador
Tel 252787

GUATEMALA
IPESA

Avenida La Reforma 3-48.
ona 9

Guatemala City

Tel 63627, 64786

Telex 4192 Teletro Gu

MEXICO
Hewleft-Packard Mexicana
SA deCvV

Av. Penifénco Sur No 6501
Tepepan. Xochimilco
Mexico 23. D F

Tel 905-676-4600
Hewlett-Packard Mexicana
SA deCV

Ave Constitucidn No 2184
Monterrey N L

Tel 48-71-32. 48-71-84
Telex 038-410

NICARAGUA
Roberto Terdn G
Apartado Postal 689
Ediicio Terdn

inagua

Tel 25114, 23412 23454
Cable ROTERAN Managua
PANAMA

Electrdmco Balboa, S A
PO Box 4929

Calle Samuel Lewis
Cuidad de Panama

Tel 64-2700

Telex 3483103 Curunda

Canal Zone
Cable ELECTRON Panama

PERU

Compafia Electro Médica S A
Los Flamencos 145

San isidro Casilla 1030
Lima 1

Tel 41-4325

Cable ELMED Lima
PUERTO RICO
Hewlett-Packard Inter-Americas.
Puertg Rn:n Branch Otfice
Calle 2

No ?CIJ urt Country Club
Carolina 00924

Tel (809) 762-7255

Telex 345 0514

URUGUAY

Pablo Ferrando S A
Comercial & Industrial
Avenida Italia 2877

Casilla de Correo 370
Hnﬂhv dco

Tel 40

Cable HADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela

CA

PO Box 50933

Caracas 105

Los Ruices Nore

3a Transversal

Edificio Segre

Caracas 107

Tel 35-00-11 (20 hnes)
Telex 25146 HEWPACK
Cable HEWPACK Caracas

FOR AREAS NOT LISTED, CONT/

Hewlet- Packard
Inter-Americas

3200 Hillview Ave

Palo Alto, Calitornia 94304
Tel {415) 493-1501

TWX 910-373-1260

Cable HEWPACK Palo Alto
Telex 034-8300. 034-8493



=UROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
fewlent-Packard Ges m b M

Vies
el 0222) JEIEZ! to 27
able HEWPAK Vienna
elex 75923 hewpak a

3ELGIUM
Inle!t Paclmu Benelux

Ivl‘nue Ge Col-Ven 1
Groenkraaglaan)

11170 Brussels

el (02) 672 22 40

-able PALOBEN Brussels
‘elex 23 494 paloben bru

CYPRUS
(ypronics
Gregorios & Xenopoulos Rd
* 0 Box 1152
-Nicosia

45628129
able KYPRONICS PANDEHIS
elex 3018

“ZECHOSLOVAKIA

fyvojova a Pravozm Zakladna

ryzhumn ch Ustavu v Bechovicich
7 Bechovice u Prahy

!I 89 93 41

elex 121333

nstitute of Medical Bionics

fyskumny Ustav Lekarske) Bioniky

ediova b

'5-88346 Bratislava-Kramare

el 44-551/45-541

DDR
wicklungslabor der TU Dresden
schungsmsntut Meinsberg

Waldheim/Meinaberg
el 37 667

elex 112145

xport Contact AG Zuench
suenther Forgber
schiegelstrasse 15

040 Berlin

el 42-74:12

elex 111889

JENMARK
1Mm»gacum AS

0R

-3460 Birkerod

Fel (02) B1 66 40
able HEWPACK AS
elex 37409 hpas dk
iewlett-Packard A/S
laverve) 1

K- Slikeborg
el (06) B2 71 66
eiex 37409 hpas dk
able: HEWPACK AS

"INLAND
{ewleft-Packard OY
lannnausunm 5

:F MZH Helsinki 21

el (90) 6923031

able. HEWPACKOY Helsinki
elex 12-1563 HEWPA SF

FRANCE
{ewlett-Packard France
Juartier de Courtaboeu!
Joite Postale No &
91401 Orsay Cédex
el (1) 907 78 25
“able. HEWPACK Orsay
elex 48
fewlett-Packard France
\gency Régionale

Le Saquin’

_hemin des Mouilles

I P 162

69130 Ecully
el (78) 33 BY 25,

Hewlen-Packard France

Agence Régionale

Pénicentre de la Cépiére

Chemin de Ia Cépitre. 20

F-31300 Toulwu-u Mirail

Tei (61) 40 11

Cable NEWFACK 51957

Telex 510957

Hewlett-Packard France

Agence Régionale

Aéroport principal de

Marseille-Marignane

F-13721 Marignane

Tel (91) B9 12 36

Cable HEWPACK MARGN

Telex 41077

Hewlett- Pu:nm France
ence Régionale

63, Avenue de Rochester

BP 1124

F-35014 Rennes Cédex

Tel (99) 36 33 21

Cable HEWPACK 74912

Telex 740912

Hewlett-Packard France

Agznr.z Régionale

74, Allée de 1a Robertsau

F-GTOOU Strasbourg
Tel {88) 35 23 2021

Telex 89014

Cable HEWPACK STRBG

Hewlent-Packard France

Agence Régionale

Centre Vauban

201, rue Colbert

Entrée A2

F-59000 Lille

Tel (20) 51 44 14

Telex 820744

Hewleti-Packard France

Centre d Am»rs Pans-Nord

Batiment Am)

Rur de La Commune de Paris

P 300

F 93153 Le Blanc Meanil Cédex
Tel (01) 931 88 50

GERMAN FEDERAL
REPUBLIC
Hewlen-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117
Postfach 560 140

04-
Cable. HEWPACKSA Frankfurt
Tel (0611) 50 04-1
Cable. HEWPACKSA Frankfurt
Telex 04 13249 hptfmd
Hewlett-Packard GmbH
Technisches Buero Boblingen
Hwennarnersmsse 110

n, Wurttemberg
T!I (U?DJ“ r?n
Cable HEPAK Boblingen

Telex 07265739 bbn
Hewlett-Packard GmbH
Techmisches Buero Dusseidort
Emanuel-Leutze-Str 1 (Seestern)

sseldor

T:l (0211) sgrn

Telex 085/86 533
Hewlett-Packard GmuH
Technisches Buero Hamburg
Wendenstrasse 23

-2000 Nlmbur 1
Tel (040) 24
Cable H WPACKSA Hamburg
Telex: 21 63 032 hphh d
Hewlett-Packard GmbH
Technisches Buero Hannover
Am Grossmarkd 6
D-3000 Hannover 91
Tel (0511) 46 60 01

Hewlen-Packard GmbH
Werk Groetzingen
Ohmstrasse &

D-7500 Karlsruke 41

Tel (0?21& 69 40 06

Telex 07-825707
Hewlett-Packard GmbH
Technisches Buero Nuremberg
Neumeyer Str 90

D-8500 Nurembe

Tel (DQUI 56 30 83/85
Telex 0623

Hewletl- Pacura GmbH
Technisches Buero Munchen
UnteMmachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel' (089) 601 30 61/

Cable HEWPACKSA Munchen
Telex 0524985
Hewlett-Packard GmbH
Techmisches Buero Beriin
Keith Strasse 2-4

D-1000 Berlin 30

Tel (030) 24 90 86

Telex 18 3405 hpbin d

GREECE
Kostas Karayannis
08. Omirou Street

Cable: RAKAR Athens
Telex 21 59 62 rkar gr

A"”Tv"w Only
INTECO" G Papathanassiou & Co

5
Cable: INTEXKNIKA Athens
Telex 215329 INTE GR
Medical Only
Technomed Helils L
52.Skoouta Street
GR - Athens 135
Tel 362 6972, 363 3830
Cable ETALAK athens
Telex 21-4693 ETAL GR

HUNGARY
MTA
Muszerugyr és Méréstechniky

olgal
Lenin Knt. 67
1391 Budapest Vi
Tel 4203 38
Telex. 22 51 14

ICELAND

Medical Only

Eiding Traqu[(}ampany Inc
Hamamvnh ryggvatoly

20
Cablu ELDING Reykjavik

IRAN

Hewlett-Packard Iran Ltd

No 13, Fourteenth St

Miremad Avenue

P.O. Box 4172419

IR-Tehran

Tel: 851082-7

Telex 2125 74 khrm i

IRAQ

Hewett-Packard Trading Co

4/1/8 Mansoor City

Baghdad

Tel 5517827

Telex: 2455 hepairag ik

Cable: HEWPACDAD,
Baghdad Irag

IRELAND
Hewlett-Packard Lid

King Street Lane
GB-Winnersh, Wuklngnlm
Berks, AG11 5AR

Tel (0734) 78 47 74

ITALY
Hewlett-Packard tahana S p A
Via Amengo Vespucci 2
Casella postale 3645
1:20100 Milano
Tel (2) 6251 (10 lines)
Cable HEWPACKIT Milano
Telex 32046
Hewlen-Packard italiana S p A
Via Pietro Maroncelli 40
{ang Via Visentin)
1-35100 Padova
Tel (49) 66 48 88
Telex 41612 Hewpacki
Medical
Hnlen P:cum ltahana S p A
va d Aghiardi

1-56100 Pisa
Tel (050) 2 32 04
Telex 32046 via Milano
Hewlett-Packard Italiana S.p A
Via G Armellin 10

Eaale HEWPACKIT Roma

Hewlett-Packard Itahana S p A
Corso Giovanni Lanza

1-1031 Torina

Tel (D11) 682245/659308
Medical/Calculators Only
Hewiett-Packard Italiana S p A
Via Principe Nicola 43 G/C
1-95126 Catania

Tel (095) 37 05 04
Hewlett-Packard Itahana S p A
Via Amengo Vespucci, 9
1-80142 Napoli

Tel (081)3377 11

Hewlett- Pacn-o Itahana S.p A
Via E. Masi,

1-40137 Bnl

Tel: (051) 30 881

KUWAIT

Al-Khaldiya Trading &
Contracting Co

P.0. Box 830-Saht

K

uwait

Tel: 424910-411726
Telex 2481 areeg ki
Cable: VISCOUN

LUXEMBURG
Hewlett-Packard Benelux
ANV

Avenue du Col-Vert, 1
btiroenmaglun)

-1170 Brussels
Tel: (02) 672 22 40
Cable. PALOBEN Brussels
Telex 23 494

MOROCCO
erep
190, Bivd Bratm Roudani

Casablanca

Tel' 25-16-76/25-90-99
Cable Gerep-Casa
Telex 23739

NETHERLANDS
Hewlett-Packard Benelux N.V
Van Heuven Goedhartlaan 121
P D BDI 55

mstelveen
Td IIJZU) aan
Cable: PALOBEN lms'lemm
Telex 13 216 hepa nl
NORWAY
Hmm-P:mm Norge A/S
Nesveien 13
Box 149
N-1344 Haslum

POLAND

Biuro Informacy Techniczney

Hewleft-Packard

U1 Stawk 2, 6P

00-950Warszawa

Tel. 395962/395187

Telex 81 24 53 hepa pl

UNIPAN

Zaklad Doswiadczalny

Budowy Aparatury Naukowe)

U1 Krajowe) Rady Na!oduwel 51/55

00- Warszawa

Tel 36190

Telex 81 46 48

Zaklad; Numucxe Sprzetu
Medycznego

F‘Iat Komuny Paryskie 6

7 Lodz
!’:I 334—” 33783

PORTUGAL
Telectra-Empresa Técnica de
Equipamentos Eléctricos Sar |
gua Rodrn o da Fonseca 103
P- LII
Tel (19) 68
Cable ELECTRA Lisbon
Telex. 12598
Medical only
Mundinter
lsnlerumbm Mundial de Comércio
arl
Av A A de Aguiar 138
P 0 Box 2761
- Lisbon
ful (19) §3 21 317
Cable INTERCAMBID Lisbon

RUMANIA

Hewlett-Packard Reprezentanta

Bd N Balcescu 16

Bucharest

Tel 158023138885

Telex 10440

IHRUC

Intreprinderea Pentru
Intretinerea

S5 Repararea Unlajelor de Calcul

B-dul prot. Dimitnie Pompei 6

Bucharest-Sectorul 2

Tel 1
Telex: 11716
suum ARABIA

SWEDEN
Hewlett-Packard Svenge AB
Enighetsvagen 1-3

ck

a

S-161 20 Bromma 20

Tel (08) 730 05 50

Cable MEASUREMENTS
Stockholm

Telex 10721

Hewlett-Packard Sverige AB

Ostra Vintergatan 22

§-702 40 Orebro

Tel (019) 14 07 20

Hewlett-Packard Sverige AB

Frotalisgatan 30

$-421 32 Vastra Frolunda

Tel (031) 49 09 50

Telex 10721 Vﬂ Bromma Othce

SWITZERLAN
Hewilett-Packard (s:m-eszl AG
Zurcherstrasse 20

x
CH-B352 Schlieren-Zurich
Tel (D1) 730 52 40/730 18 21
Cable HPAG CH
Telex. 53933 hpag ch
Hewlett-Packard (schweiz) AG
Chateau Bloc 19
CH-1219 Le Lignon-Geneva
Tel (022) 96 03 22
Cable HEWPACKAG Geneva
Telex: 27 333 hpag ch

SYRIA

Medical/ Ciicumnr only
Sawah & Ci

Place Azme

B P 2308
SYR-Damascus

Tel 16367, 19697, 14268
Cable SAWAH. Damascus

TURKEY

Telekom [—n:?meennc Bureau
IB’D Blna 437

u

T;Y‘I’lullnbui

Tel 49 40

Cable TELEMM’IUN Istanbul
Telex: 23609

Medical only
EMA

Kmq Abdul Am st (Huﬁ office)
P.O. Box

Jeddal

Tel: 31173-332201

Cable: ELECTRA

P O Box 2728 (Service center)
Riyadh

Tel 62596-66232
Cable RAQUFCO
SPAI

N
Hmm-hmm Espahola. S A
Jmu Call

E-Madrid 6
Tel (1) 458 26 00 (10 hnes)
Telex 23515 hy
HMH‘vlem Espanou SA
M:Ianesad 2|

Tli lJ] 203 5200 (5 hines)
Telex: 52603 hpbe e
Hewlett-Packard Esuaﬂala SA
Av Ramdn y Cajal

Edificio Smlia alama 9
E-Saville §

Tel' 64 44 54/58
Hewlett-Packard Es
Emln:m All}m nr
Tal 23 a3 Dﬂ?:i 82 06

Calculators Only
Hewlett-Packard Espafiola S A
Gran Via Fernando EI Catdlico, 67

fiola S A

Kollekut Sirketi
Adakale Sokak 41/6
TR-Ankara

Tel: 175622

Analytical only

Yilmaz Ozyurek

Millh Mudafaa Cad No. 16/6
Kizilay

TR-Ankara

Tel 2503 09

Telex: 42576 ozek tr

UNITED KINGDOM
Hewlett-Packard Ltd

King Street Lane
GB-Winnersh, Wﬂklnuhim
Berks. RG11 5AR

Tel (0734) 78 47 74

Cable Hewpie London
Telex B47178/9

Hewlett-Packard Lid
Trafalgar House,
Navigation Road
Altrincham
Cheshire WA14 1NU
Tel (D61) 928 £422
Telex: 668068
Hewlett-Packard Lid
}L‘ywﬂ Count
ereward Rise
Dudiey Road
Halesowen
West Midiands B62 8SD

Hewlett-Packard Ltd
Wedge House
799, London Road

Surrey CR8 BXL
Tel (b1) 684 01038
Telex. 946825

Hewlett-Packard Ltd

©/'0 Makro

South Service wholesale Centre
Wear Industrial Estate

Washinglon

GB-New Town. County Duriam
Tel Washington 464001 ext 57/58

Hewlett-Packard L1d
esley St

GB-Castletord

Wes! Yorkshire wnu 1AE
Tel (09775) 50402

Telex 557355

Hewlett-Packard Ltd
1. Wallace Way
GB-Hitchin

Herts

Tel (0462) 52824/56704
Telex 825981
Hewlet-Packard Lid

2C. Avanbeg Industral Estate
Long Mile Road

Dublin 12

Tel Dubhn 509458

Telex 30439

USSA

Hewlett-Packard

Representative Office USSR

Pokrovsky Boulevard 4/17-KW 12
scow 101000

Tel 294.2024
Telex 7825 hewpak su

YUGOSLAVIA
Iskra-standard Hewlet!-Packard
Miklosiceva 38/VII

51000 Ljubljana
Telb 3158 7932 16 74
Teiex 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard Ges m b H
PO Box7

A-1205 Vienna Austria
Tel: (0222) 35 16 21 to 27
Cable HEWPAK Vienna
Telex 75923 hewpak a

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE CONTACT:
Hewilett-Packard S A
Mediterranean and Middle

East Operations

35, Kolokotroni Street

Platia Kefallanou

GR-Kifissia- Athens. Greece

Tel 508013?'359'429

Telex: 21-658f

Cable HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTAC’I
Hewilett-Packar

7. rue du Bms du Lan

x
CH-1217 Meyrin 2 - Geneva
Switzerland

Tel (022) 82 70 00

able ngwmcu Ecul Tel (02) 53 83 60 E-Valencia 8 Tel. (021) 550 9911 Cable HEWPACKSA Geneva
elex 3106 1 ¥ Telex: 092 3259 Telex 847178/848179 Telex 16621 npnas n Tel: 326 67 2B/326 B85 55 Telex 339105 Telex 2 24 86
- i MM

“Ri 2875 So. King Street esearch Drive

T’e‘l { 14:::15-5165 Wm‘mlulnI 14 Farmington Hills 48024 10535 Har\;m Dr

646 W North Market Bivd Tel (B08) 955-4455 Tel: (313) 476-6400 ;hlwi,llon 7;015
ADAMA Sacramento 95834 Telex 723705 724 West Eamle Ave el (713) 776-6400
290 Whitesburg Dr . S E Tel (916) 929-7222 Kalamazoo 49002 205 Billy Mitchell Road
' 0 Box 4207 o ILLINOIS Tel (606) 323 8362 156 Wyatt Drive OKLAHOMA San Antonio 78226
Huntsville 35802 9606 Aera Drive 5201 Tollview Dr Las Cruces 83001 PO M“ 32008 Tel :512. 434-8241
el (205) B81-4591 F's.ﬂ %‘91 23 R I:':u '"mﬂgm 60008 MINNESOTA }5"!153155 i et Oklahoma City 73132

n Diego - 400 N Prior A ¥

hcken P.;‘,',{ i Tel (71412783200 TWX' 910-687-2260 20N Py o Mol e (405) 721-0500 f;',w Soun 200 e s
\oom 2 COLORADO INDIANA Tel [612) 636-0700 6 Automation Lane O s Rt A S
Blnmn h-m 35209 5500 South Ulster Pllk\ny 7301 North Shadeland Ave ulsslssippa Camwler pm : D;" s
el (205) 942.208172 nglewood | Indianapolis46250 ackson b BEC Tusl ier;‘;'Dﬁg VIRGINA
\RIZONA 191 1303) 771- 3455 Tel (317)842-1000 Medlcil Service on| m 1518) ass:ssu T 1;5:?1 g 7O PO Box 12778
336 £ Magnoha St CONNECTICUT TWX 810-260-1797 Tel"(601) 982.9363 201 South Avenue ga 7 Koger Exec Center
Phosnix 85034 12 Lunar Drive 10WA MISSOURI Foughiespais 12601 PENNGYLYANA Worlolk 23502
el (602) 244-1361 New Haven 06525 2415 Heinz Road 11131 Colorado Ave Tel (914) 454-7330 111 Zeta Drive Tel (804) 461-40256
424 East Aragon R Tel (203) 389-6551 lowa City 52240 Kansas City 64137 TWX 510-253-5981 P P.0, 805 0068
rucson 857 TWX' 710-465-2029 Tel (319) 338-0466 Tel. (B16) 763-8000 650 Pennton Hil Dtfice Park el (412) 762 2014 Hiaaty Soeinga: Rosd
el (602) zsa 3148 TWX 910-771-2087 Fairport 14450 1021 Bth Avenue ung s prng

FLORIDA KENTUCKY Tel :'IG 223-9950 King of Prussia Industrial Park Richmo 3228
ARKANSAS P.0_Box 24210 Medical Only 1024 Executive Parkway ) R Bt o Tel (80¢) 385 3431
dedical Service Only 2806 W Oakland Park Bivd Atlunson Suum St. Louls 63141 5858 Eas| Molloy Road Tel (215) 265-7000
>0 Box 5646 Ft. Lauderdale 31311 3901 Atknon Or " Tel (314) 878-0200 ‘3;.5.’.43221““ T e g;ﬁ:rg&gr&

Tel 15) 731-2020 uite \"SOH quare &
e Roc 12215 el Loulsvile 4021 Meacal Ony T Ao SOUTH CAROLINA Bollovuse 98004
el (501) 3761844 Niedical Service onh Yol {502} 456:1372 7171 Mercy Road 1 Crossways Park West B4 10N, Treonola Fbed Tel (208) 454.3971

T o867 LOUISIA Sutte 10 Woodbury 11737 Columbia 29260 454
CALIFORNIA s ‘:""r:‘:::“ LoV ik oisch o Tel (516) 921-0300 Tl (B03) 782-6493 TWX 910-443-2446
30 £t Orangemodie: Ave. §177 tise Ehenoi O 322533 Wilams Boulevard Tel. (402) 392-0948 TWX 710-990-4351 NESEE IWEST VIRGINIA
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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 publica-
tions.

Please complete the questionnaire, fold
it up and return it to us. Feel free to
mark more than one box to a question
and to make any additional comments.
If you prefer not to give us your name
just leave the last part, name and ad-
dress, blank. All comments and sugges-
tions become the property of HP.
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