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Customer Questionnaire 
To help us in preparing new manual s, there is a questionnaire in th e back of this manual. Your 

answers to the qu es ti ons can assist in producing better, more useful manuals. Your feedback is 

o ur only way of knowing the validity of our manual s. Please comple te the qu estionnaire and 

mail it - postage is already pa id in the United S tates . Thank you. 
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Chapter 1 
General Information 

Introduction 
The HP System 35 Plotter ROM enables th e 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 I N 09835-90000) . 

Information contained in this manual is directed specificall y 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 th e 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 Sys tem 35 Operating and 

Programming Manual for the proper procedure. 

'-.:. .. ----,,"~ ., - '--."- .-.. -' ~ 
• ; ,61> 

~ 
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Factory Installed Plotter ROM 
If the 9835 Compute r was ord ered from the factory with the Plotte r ROM , th e ROM will already 

be installed for yo u. 

Plotter Installation 
Appendix C co ntains detail ed instructions for conn ecting 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 th e 9835, refer to their respective install ation manuals. 

Definition of Terms 
Througho ut this manual some new te rms and mn emonics are used to describe a particular 

ope rati on. In many cases a term or mnemonic is used before a complete d efinition can be 

given . For these cases, the following explanations provide enough information to make eac h 

term meaningful wit hout giving com plete details. Complete d etails regarding each term are 

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

• Plotting Space 

Hard Clip Limits 

Soft Clip Limits 

• Unit -of-Measure Modes 

Graphic Display Units (GDU's) 

User Defin ed Units (UDU 's) 

Metric Units 

Current Units 

• X,Y Coordinate Reference 

Absolute 

Relative 

Incremen tal 
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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.g., to fit a piece of paper) by program co ntrol, or on some plotters , manually. 

Whether this area is th e defa ult size or is speCified , it is referred to as the area within the hard 

clip limits. 

r---------------------------------________________________ , 

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

I 
I f I , , , , , , , , , , , , , , , , , 
I , , , , , , , , 
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I , 

: r I i 
! L~~_C~l~:i~~~ ___ ____________________ ..1 ! 
, I 

i : , , , , , , 
J Hard Clip U mlt i ~-----____ ~. ____________________________________________ J 

o G '-":"" 
[001 [ODD! 000 [OD! :".:~ 

G 

® 

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 th e hard clip limits but can be altered under program control (see 

illustration above) . The soft clip limits restrict the pen movement when th e User Defined Units 

(UDU's ) mode is set, but not when th e Graphic Display Units (GDU's ) mode is set. As will be 

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

Program control p rovides three units-of-meas ure in which you can plot: Grap hic Display 

Units (GDU's),User Defined Units (UDU's ), and Metric Units . 

GDU's are defin ed as being one perc en t o f th e length of the shortes t side of the plott ing area 

(i.e. the area bounded by the hard clip limits). Thus, th e short side is scaled to be 100 GDU's 

long and th e length of the long side is 100 times th e ratio of the long to short dimensions. This 

units mode allows access to the plotter area on a percen t of full scale basis. 

UDU's are the uni ts defined by the user 's appli ca tion. Functions which o perate in the UDU 

mode can have values for the arguments specifi ed directl y in user units . The SCALE, SHOW 

and MSCALE sta temen ts all ow yo u to defin e th e units of measure for a particular appli cati on. 

The unit of measure in the Metric unit mode (MSCALE) is the millimetre. This mode is im­

plemented as a specia l case of UDU 's. Plotting sta tements executed in this mode will put a line 

on th e plotting area p hysicall y scaled to mill imetres. This mode is useful where correspo nd ence 

with ph ysicall y meas urable objects is deSirab le, as in drafti ng applicati ons. In some devices, 

METRIC units are on ly 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 pa rameters according to current units; other 

sta tements will specifically select a particular mode. 

x, Y Coordinate Reference 

x, Y coordinate data is referenced by most plotti ng statements in one of three ways: 

• Absolute - Coo rdinate pOints are refere nced to a fixed origin point (0. 0) that is defin ed 

for the plotting area . No refere nce is given to th e current locati on of th e pen in determin ­

ing the location of the point to be plotted. 

• Relative - The las t point plo tted becomes th e si ngle origin point for referenci ng all 

subsequent plots. 

• Incremental - Each incrementall y plo tted point becomes th e origin to which th e next 

point is referenced. In this way , th e origin changes with eac h plo t. 
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Syntax Guidelines 

The following general conven tions appl y to th e sy ntax in this manual. 

Dot 1<lotr j,: -

[ 1 -

All items appearing in dot matrix must be entered as shown. 

All items in sq uare brackets are optional and are explained in 

their respective texts. 

ROM Statement Preview 

The following is a list of Plotter ROM statemen ts that are used to direct plotter operations. A 

brief description of each statement is included. The descriptio ns are intended as a preview and 

wi ll be dealt with in detail in the ir respective sections of this manual. 

Statement 

PL(ITTEP 1'3 

PLOTH_R ... IS 014 

PL UTTI:..Fc'. • I ~ FF 

I HUT 

TI:.. 

IP 

Description 

Specifies the select code and type of plotter being used . 

(Page 10) 

Activates a specifi c plotter; deactivates all other plotting de­

vices. (Page 13) 

Deactivates a specific plotter. (Page 13) 

Defines the physical area in which the plotter can m ove its 

pen(s). (page 14) 

Defines the physical plotting area wit hin the n·n T area 

that will be scaled by 

17) 

or H' 1.1 statemen ts . (Page 

Redefines the soft clip limits and restricts o nly 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 va lues for the area 

speCified by a statement. (Page 24) 
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I.::,ETUU 

C;CLERF.: 

F'L()T 

DF:AI'1 

I C="_ U I 

P"il_,p 

I , - of-

Defines the minimum and maximum unit values for the area 

specified by a LOCRTE statement for units of measure that 

are equal in the X a nd 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 Defin ed Uni t> (UDU 's) mode. (Page 3 1) 

Clea rs plotted data by adva ncing 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 3 7) 

Moves to the specified location without drawing or plotting 

anything. (Page 40 ) 

Moves the pe n to an absolute X,Y coordinate after first lower­

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

Moves th e pen to an absolute X, Y coordinate that references 

the las t point plo tted by a F'ltJ T, l'IU\ir , DF'F'!I<J, LHBlL, 

H;'ql"1E or IPLI._ .. T statement as a local o rigin (0 ,0). (Page 

42) 

Moves the pen a n incrementa, X, Y a moun t from the last plot-
, , . 
ted position .of th e pen. (Pa?e 44) 

Selects a particular pen or returns a pen to its hold er. 

(Page 45) 

Lifts the pen off the plotter. (Page 47) 

Sets a n angle of rotation to be used for subsequent :;:PL. l T 

and r F' [- state ments. (Page 48) 

Selec ts the line pa ttern to be used for plotter operations. 

(Page 5 1) 

Draws both X a nd Y axes with optional ti c-marks. (Page 54 ) 



GF' I D 

~-F'RrIE 

LRBEL 

and 

LllEEL. U'::; I IIC 

Lope; 

LD I F' 

LETTEF: 

D I l~ I T I ZE 

POIIITEF: 

CUF",)uP 

1·,.jHEF:E 

Generallnformation 7 

Draws a full grid over the X and Y axes area. (Page 56) 

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

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 th e plotter. (Page 64) 

Specifies the angle from horizo ntal at which lines of charac­

ters will be printed. (Page 66) 

Draws the character that is entered on the key board . (Page 

69) 

Stops the program and allows you to re-position the pen (or 

special digitize sight on th e 9872A) via the plotter arm con­

trols. When you press 8 o n the plotter, th e X,Y coordinate 

valu es along with an optional pen status character are re­

turned to the variab les specifi ed in th e D I c;r T I Z [ state ­

me nt and the program continues. (Page 72) 

Using the raised pen as a cursor, it moves the pe n to an 

a bsol ute X, Y coordinate location . This estab lishes the cursor 

location but does not affect th e pen position for plotting op­

eratio ns. (Page 75) 

Return s the X,Y coordinate va lues and pen status (up or 

dow n) for the current cursor position. (Page 76) 

Returns the X, Y coordinate values an(l an optional pen status 

cha racter to the variables specified in th e state ment for th e 

last plo tted 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: 

• Set up 

• Scaling 

• Plotting 

• Axes and Labeling 

• Digitizing and Cursor Control 

Example programs are included in eac h 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 . 

10 PLOTTER IS 7,5 , "9:::72A" 
20 SCALE -1(1 . 1 ~3, -10.10 
30 Ff<ES 1 . 1,0,0 , 5,5 , 5 
4'-' FRAI·IE 
51~1 Hm 

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

9 
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PLOTTER IS Statement 
The PU;TTEP IS statement is used to specify th e select code and th e type of plotting 

device to whic h successive plotter ope rations are directed . The PL.)TTEP 1'3 statement 

must be th e first plotting state ment executed or no plotting operations can be perform ed . 

More tha n one plotte r can be specified by using several PLOTTEP IS statements with th e 

appropriate select codes and device addresses. However, o nly one plotter can be active at any 

one time. The active plotter will be th e las t one described by a PLOTTEP IS statement. The 

computer monitors th e sta tus of all inactive plotters so tha t they can be re-activated at a late r 

time . This status is maintained until '31_.F:ATCH A or PE'3ET is executed . 

S yntax : 

PLuTTEP I S [select code [ , HP-IB device address] , ] plotte r ID s tring 

[ , step size [ , # of pens , pen offset , incremental plotter 10]] 

Example: 

10 PLOTTER IS 7,5, "9872A" 
20 OR 
30 PLOTTER IS "9872A" 
40 AHD 
5f! PLOTTER IS 5, "HlCREf'lEHTAL " 
60 OR 
70 PLOTTER IS 5, "I NCREt'lENTAL 11,254,4, 50~3, 2 
80 OR 
90 PLOTTER IS " I HCRH1EHTAL " 

Statement Parameters 

The select code paramete r specifi es the select code se tting of the interface that co nnects the 

plotter to th e compute r. The optional HP-IB device address is specified wh enever an HP-IB 

Plotte r is being used . The fa ctory-set select code for th e 98034A HP-IB is 7 and the d evice 

address for the HP 9872A Plotte r is set to 5 . All program exa mples in this manual will assume 

th ese settings. 

The plotter 10 s tring (string varia ble o r constant ) specifi es the type of plotting device, a nd 

therefore, th e prope r 11 0 ope ra ti ons which drive th e plotter using th e specifi ed select code . 

The avail abl e plotte r ID strings and th e default selec t codes that th ey select a re d escribed next. 

9872A 

The plotter ID string , .'J:=:;' c: , specifi es th e 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, HKREI'1EtHAL" , specifies an incremental plotter that must be 

connected to th e computer via the HP 98040A Incremental Plotter Interface . Refer to the 

appendix and the 98040A Installati on and Service Manual (98040-90000) for hook up informa­

tion. 

The last fo ur optional parameters of the PLL)TTEP I'3 statement provide a means for you to 

describe th e fea tures of an incremental plo tter to the computer so that the plotte r can be driven 

properly. If you a re no t going to use an incremental plo tter, do not use the last four optional 

parameters. 

The defa ult values for these parameters are: 

Parameter 

step size 

# of pens 

pen offse t 

incremental plotter ID 

Default value 

.254 mm (. 01 inch) 

1 

Omm 

1 

The step size pa ram eter must be specified if the o th er three parameters are to be specifi ed . The 

assigned value of the s tep s ize parameter is plotting d evice d epend ent and must be obtained 

from th e plotter' s docum en ta tio n. 

If o ne of th e last three pa rameters is specified , th en th ey ALL must be specified. 

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

plotter. 

The pen offse t is used to speci fy· th e ce nter-to-center distance between pe ns on multi -pen 

devices . If th e plotter has o nl y o ne pen , zero offset sho uld be speCifi ed. 

The plotter ID parameter is used to specify one of several known incrementa l plotte rs that wi ll 

operate wi th the computer a nd th e 98040A Interface . This pa ram eter can also be used to te ll 

the computer whe the r the offset is in the X or the Y direction. For more informatio n rega rding 

these last four parameters, refer to HP 98040A Incremental Plotter Interface Insta ll a ti on and 

Service Manu al. 
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Default Conditions 

The PL TTt-F' I~3 statement sets th e following default conditions when exec uted: 

1. Activates th e plolting device specifi ed (PU 'TTlF' .. 

2. Sets initial units mode to UDU's (User Defin ed Units) . 

3. Sets UDU 's eq ual to GDU's (Graphic Display Units). 

4 . Reads hardware-se t hard clip limits fro m th e plotting device (L I I'n T). 

5 . Defaults the :L I P and U. 'TE boundaries to th e ha rd clip limits . 

6. Selects pe n o ne (F'ElI 1). 

7. Selects line type one and repeat leng th four ( HIE. riPE. 1. 4 ). 

8. Selects s tanda rd character size ( L 4.55~ -:3 1':1 ). 

9. Selects label orgin o ne (U IF':; ). 

10. Sets label direction as left -to- righ t ( DIF' 0 ). 

11. Clears a ny error conditio ns. 

12. Clears cha racte r co unt fro m any previ ous 'f' L s tatement. 

13 . Executes a - t ,:: p . 

After initializa tion , the default conditions ca n then be altered as necessary by executing one or 

more of th e plotter s tatements with the proper parameters from the keyboard or from within a 

program. 
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PLOTTER .. .IS ON or IS OFF Statements 

The PLuTTlF' ... IS 01·1 or I~3 OFF 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 wi ll respond to all subsequent plotting statements, and when deacti­

vated the plotting device will not respond . When using several plotters, exec uting a F'LC, T­

T P ... I , ·1 for one select code wi ll activate that plotter and deactivate all o th ers. If all 

plotters are deactivated , the plotting statements are not directed to any plotter. 

Syntax: 

PL T F' select code [, HP-IB device address] Ie; Ol·j 

All plotting statements are directed only to the specifi ed device. This statement does NOT set 

th e default conditions described under the PLC'TTlP IS statement; plotting con tinues from 

the state the plotte r was last in. 

Syntax: 

F' T F select code [,HP-IB device address] I'o C.rF 

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

are executed but the specified plotter does not respo nd. 

Exampl e: 

1£1 
20 
""j PLOTTER ~ . 5 Ie. 011 
40 
50 f'LOTTEF' 7.5 r':. OFF 
60 
7'0 

, ACTI','ATES HP-IB PLOTTER, DEVICE 5 . 

, DEACTIVATES HP-IB PLOTTER . DEVICE 5. 

~:O ' DO IIOT PUll THIS PPOGF'At'l . THE,;E APE OIIL'! S ' :AHPLE PPOGPAt1 LIHES . 
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LIMIT Statement 
The L Ir'lI T statement allows you to specify the hard clip limits of the plotting area. This 

statement sets two diagona ll y spaced calibration points which defi ne 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) I ~ r---------------------------------------------------------. 
I I 
I I 0 I I 
I I 
I I 
I I 
I 
I 
I 
I 

I I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
e--------------------------------------------------------

(0.0) 

c::J G .- ® ® ® ® 0 

[001 [0001 [!)o[!) [001 ~.~ 0 .... ,. 0 0 0 G 
0 
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If a L nn T state ment is not executed , th e hard clip limits d efa ult to th e physical limits of th e 

plotter. A plotte r's ph ysical ha rd clip limits refer to the mecha nical limits of pen moti on inherent 

in each plotting device . 

Reme mber, nothing ca n be drawn or labeled under prog ram control outsid e of th e ha rd clip 

limits of th e plotting area. 

Syntax : 

Beca use you are describing the physical plotting area limits to the computer, th e parameter 

units must be actual units of measure. For this statement th e units of measure are always in 

mill imetres and normall y th e origin (point 0,0 ) is a t the lowe r-left physical limits of th e plotting 

device . The defaul t uppe r-right limit values for th e 9872A a re: 

Xm .. = 425 mm 

Ym .. = 280mm 

Other plo tting devi ces have their ow n defa ult uppe r limit va lues. 

The X min and X ma x pa ram eters normally specify th e left and right limits of the plotting area 

and th e Y min and Y ma x paramete rs normally specify th e lower and upper limits of th e plotting 

area. 

As stated ab ove , th e norm al sequ ence of pa ra meters is X min , X max, Y min , Y ma x. However, 

the fir st two para mete rs ca n be exchanged to produce a refl ected plo t across the Y axes . 

Likewise , the las t two para mete rs ca n be excha nged to produce a refl ec ted p lo t across th e X 

axis. Both th e fir st two para meters and second two pa ramete rs can be exchanged at th e same 

time to produce a refl ected plot across th e origin (point 0 ,0) . Refer to th e appendi x for more 

information o n refl ec ted plots. 

Executing the I H sta tement witho ut param eters all ows yo u to digitize two opposite cor­

ne rs to describ e th e plotting a rea . For furth er detail s abo ut inputting th e pa rameters by digitiz­

ing th e co rn ers, refer to th e Dr ;rTr state ment in Chapter 5 . 
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Exa mpl e: 

10 THI S PROGRAM DEt10NSTRATES THE USE OF THE LHllT STATEMENT. 
20 NOTE: LINES OR LABELS CAN NOT BE DRA,JN OUTSIDE THE HARD CLIP LHilTS 
30 ! UNLESS THE LHIITS ARE CHAf~ED BY EXECUTHIG At10THER LIt1IT STATEt·IEtlT. 
40 
50 PLOTTER IS 7,5, "9872A" ! SPECIFY THE 9872A AS PLOTTER. 
60 FRAtlE I FRAt1E THE MAX PLOTTING AF'EA FOR \'OUR REF. 
70 
80 LIMIT 15,15+150,10,10+100 SPECIFY A 150mm X 100m", PLOTTING AREFi 

THAT IS OFFSET FROtl THE PLOTTERS Lm~ER '30 
100 
110 
120 
13~1 

140 
150 LINE TYPE 3 
160 FRAME 
170 Et1D 

I LEFT PHYSICAL BOUNDS. THE SPECIFIED 
OFFSET FOR THIS EXAt'IPLE IS 10",m UP 

! AflD 15m", TO THE RIGHT. REMEt'IBER , 
! UtHTS fiRE AU~AYS IN t'iILLHIETRES. 

! SPECIFY DASHED LHIE FOR FRAt'IE. 
FRANE THE SPECIFIED PLOTTING AREA. 

~ Physical Plotting Area 

Specified Plolting Area 
Set by LlMtT 

~ (hard clip) -----------------------, 
I I 

E 
E 
o 
o 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

~( --r--------------------I 
15mm 150mm 
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LOCATE Statement 
The LUI I=ITE statement specifies the X,Y coordinates (in Graphic Display Units) of two 

diagonally spaced calibration pOints . These pOints are referenced by SI~ALE and ~3HOI'1 

statements to calibrate the User Defined Units (UDU's) that th ey specify for the plotting area. In 

the absence of a LIJ( ATE statement, these pOints default to those set by the L H'II T state­

ment. 

Note: The HP9872A Plotter has two keys, G and G, which can be used to manually set the 

scaling ca libration points. S impl y move the pen via the pen arm co ntrol keys to the desired first 

calibration point and press 8 and G· Repeat using 8 and G for setting the second 

point. If this procedure is followed, a subsequent PLIJTTEP 1'3 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 

PL I.lTTI:..F' I '=:, statement (or press ~ on the plotter). 

The T 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 wi ll automatically 

raise when it crosses them. Thus , th e pen can be positioned between th e hard and soft clip 

limits for purposes such as labeling, but plotted or drawn lines cannot extend beyond the soft 

clip limits . 

Syntax: 

[X min XmolOx . Y min Y mu] 

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 statem ent). 

The length of a GDU is equal to 1 / 100 (one percent) of th e length of the short side of the 

plotting area . Therefore, th e 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 rati o 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 exc hanged to reflect the plo t (refer to th e sta tement 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 a nd upper-rig ht corners) . Refer to the 

S tatement in Chapter 5 . 
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The soft clip limits set by th e LOCRTE statement can be overridden by the CLIF' statement. 

The default physical length of the short side o f all plotting devices is 100 GDU ' s but th e default 

length of th e long side is d evice dependent. For th e 9872A the length of th e long side is about 

152 GDU 's, which is the length l hei ght aspect rati o times th e height of 100 GDU 's 

((425 1 280 x 100 = 152) . 

Exa mpl e: 

10 ! THI S PROGRAI'1 DEMDt·ISTRATES THE USE OF THE LOCATE STATEI1EtH. 
20 ! NOTE: WHILE UI THE UDU~S t10DE, PLOTTED LINES CAt1 NOT BE DRAI~H OUTSIDE THE 
30 ! "LOCATE" BOUt1DARIES. HOI'IEVER, LABELS CAt1 BE POSITIONED At-lY'flHERE 
40 ! I~'ITHIN THE HARD CLIP LHlITS . 
50 
60 PLOTTER IS 7,5, "9872A" I SPECIFY THE 9872A AS PLOTTER. 
7tl FRAt'IE FRA~IE THE t'lf1'( PLOTTING AREA FOR YCj.JR REF. 
80 
90 LIMIT 15,15+150,10,10+100 
100 LINE TYPE 3 

I SPECIFY THE PLOTTIt1G AREA. 
! SPECIFY DASHED LUIE TYPE FOR FRA~IE. 

110 FRAt'IE FRAt'IE THE SPECIFIED PLOTTIt1G fI"EA. 
12121 
130 LOCATE 1121,50,30,90 
140 

! "LOCATE" At1 AREA fIITHIt·1 THE PLOTTmG 
I AREA TO I,IHICH YOU CAt1 ASSIGH 

15~3 

160 
170 
180 
19121 
200 

I UNITS OF t'IEASURE (SEE SCALE At1D SHOI,!). 
I REt1E~IBER, PARAMETERS ARE IN GDU''S 
I ',IHICH ARE A PEF,CEtH OF THE SHORT 

SIDE OF THE PLOTTHIG AREA SET BY THE 
1 llLlt'lI T" STAT8'lEt~T. 

210 LUIE TYPE 4 
220 FRAt'lE 

I SPECIFY DASH-DOT LIt1E FOR FRAt'IE. 
I FRAt'IE THE LOCATE AREA. 

23€1 E~m 

..... Physical Plotting Area 

Specified Plotting Area 
Set by LIMIT 

~ Ihard clip) 
---------------------1 
I 

-r-'-- I c> 

I I ~ting Area i ~ 
I . ISel by LOCATE I ::> 
I I IIDefault soft clip) I g 
I i I 1:5 
i I II I i 

I I ~ 

LI I i ~ 
; I I I ]: 
O l e 

g LJ~:DU~ _______________ J ~ 
to GDU's 



Set-up Operations 19 

CLIP Statement 

The CL I P stateme nt red efines the soft clip limit. This all ows th e soft clip limits to be moved 

fro m the locati on set by the PLOTTER IS, LIMIT or LOCATE statements. Soft clipping 

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

labels. 

Syntax: 

CL I P [Xmln , Xm IlK , Y min , Y mllx] 

The para meters are inte rpreted according to current units of measure. 

The fir st two pa ramete rs specify the left and right soft clip limits a nd the last two parameters 

specify the lower a nd upper clipping area limits. The ord er of the para meters can be exchanged 

to produce refl ected plots (refer to Refl ected Plots in the appendix) . 

Lines plotted in the UDU mode from inside this area to points o utside the clip boundary are 

drawn only to th e clip bounda ry. Lines plotted using UDU 's o utside the CL I P boundaries will 

not be dra wn. Labels and lines plotted in the GDU mode are not affected by th e soft clip limits 

set by th e CL IP statement. 

Executing the CL I P statement witho ut pa rameters all ows you to specify th e soft clip area b y 

digitizi ng two opposite corne rs of th e a rea (normall y the lower-left and upper-right corners) . 

Refer to th e DIG I T I ZE statement in Chapter 5 . 

The soft cli p limits can be turned off (by UHCL IP) or may be set larger tha n the hard clip 

limits. In eith e r case , only the hard clip li mits (set by the L I 1·"1 I T statement or defa ul ted by the 

PLOTTEP IS state ment) are used. 

Executing PLOTTEP I'::;. L I 11 I T, LOCATE or UIICL I P will set various defa ult values for 

th e soft clip limits (refer to F'LOTTEP I·::; Statement). 

Wh en LL I P is used to set the soft clip li mits such that the soft clip rectangle is pa rtiall y in and 

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

limits . 
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Example: 

10 
20 
30 
40 
50 
60 
7121 
80 

CLIP 20,80,20,90 I CLIP LHIES DRAWt·1 HI USER UtHTS 
! AT THE SOFT CLIP BOUNDARIES SPEC IFIED 
I Jtj CURRan UtHTS. 

90 CLIP Xmin , Xne x, '-'min, Ymax ! SPECIFY SOFT CLIP BOUflDARIES. 
10121 
110 
12121 I DO NOT RUN THIS PROGRA~1, THESE ARE OflLY EXAf'1PLE PROGRAM LINES. 

t Poin 
2 c: 

,---------" 

! 
I 
I 
I 

Point 
t 

1-----__ 
Point -~---
4 -

» Point 
3 

_J 

~Sp ecified CUP Boundaries 
ft clip) 

" Specified LOCATE 
(soft clip) 

~Specilied LIMITS 
(hard clip) 

Plotting in GDU's 

(so 

~ Physical Plotter Limits 



Point 
2 . -------

r--------------------: 
I I 
I 
I 
I 

Point 
4 -

Point 
I 

-~-------- :.oPaint 
3 

_I 

\pecified LOCATE 

~ Specified CUP Boundaries 
(soft clip) 

(soft clip) 

~Specified LIMITS 
(hard clip) 

Plotting in UDU 's 

...- Physical Plotter Limits 
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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 th e L -

I I , and T F' statements . 

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

second figure is clipped at the intersection of the hard a nd soft clipping limits . 
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UNCLIP Statement 
The UN CL I P 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 L I ~1 I T statement while still in the 

user units mode. 

Syntax: 

UN CLIP 

Clipping is set by executing LOCR T E or CL IP statements. 

Example : 

UNCLIP RESET THE CLIP LHlITS TO "LIt'ilT" 
BOU~mARIES <THE HARD CLI P LIt-1ITS). 

113 
213 
313 
413 
513 
613 
713 ! DO NOT RUtl TH IS PROGRAfl, TH IS IS ONL Y A~l EXANF'LE PROGRAfl LI t·IE. 
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Summary of Hard a nd Soft Clip Limit Statements 

State me nt Effec t o n Effec t on Effect on 

Hard Cli p limits Soft C lip Limits Scaling Poi nt s 

p T p • Sets to mechanical Sets to mecha nica l Sets to mechanical 

limits. limits. limits. 

I TT Sets to specifi ed Sets to hard clip Sets to hard clip 

or digitized boundaries limits defined by LH'lI T limits defined by L I r'1 I T 

of the 1 T statement. state m ent. statemen t. 

N o effect Sets to speci fied Sets to the 

or digitized boundari es pOints specified or 

o f the I -" -ITE sta te men t. digit ized by the 

T sta te me nt. 

F' No effect Sets to No effect 

boundaries specified o r 

digitized by the 

L IP state men t. 

L I No effect Rese ts to hard clip No effec t 

l imits. 
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SCALE Statement 
The SCRLE statement defines minimum and maximum values of X and Y for the plotting area 

specified by the LOCRTE or L UlI T statements or defined by the use of the G and G 
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: 

SCRLE Xmln , Xmll" , Ymln , Ymall; 

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

area specified by the LOCRTE sta te ment; the last two parameters specify the valu es rep ­

resented by the lower and uppe r boundaries. 

The c;I~.RLE state ment sets up UDU's such that the point (Xmin, Ymin) falls on the first scaling 

poi nt (re fer to nn T and LOCRTE state ments), a nd the point (Xmax, Ymax) fa lls on the 

second scaling point. 

This statement a utomatically sets the User Defin ed Units (UDU's) mode. SI~RLE statement 

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

For example, the first two parameters of th e _. ILl. statement co uld specify the left edge of 

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

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

different values and th e refore a different scale or units for th e vertica l direction. These units can 

be used to represent distance, volume, time, or whatever units your specifi c 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 scali ng) . Note that this is not th e case with th e .HI .. j statement. 

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

period, the sta temen t might look like this : 

where the left edge represents year 1966 and th e right edge represents 1976. Rainfall would be 

plotted in the Y direction in volum e units (i.e. inches). This all ows the data to be plotted in time 

and volume units directly on the plo tter. 
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Example: 

10 ! THIS PROGRAr'1 DEI'10tlSTRATES HOI,l THE SCALE STATEI'1EtlT IS USED TO DEFItIE 
20 USER UNITS. Hl THIS EXAI'1PLE; THE X AXIS = YEAR 1966 TO YEAR 1976 AND 
30 I THEY AXIS = 0 INCHES TO 20 INCHES OF RAItI . 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 

PLOTTER IS 7,5, 119872A" 
LIMIT 10,210,10,150 
FRAr1E • 
LOCATE 40,100,25,75 
SCALE 1966,1976,0,20 
AXES 1/ 12,1,1966,0,12,10 
! 
! H*** DRAW RAtlDot'1 DATA FOR 

r1CWE 1966,0 
FOR r'1=1966 TO 1976 STEP 1/6 
PLOT r'1,Rt1D*2+7+2*SIN(to1) 
NEXT r1 
Et·lD 

,---:20-

~ 

~ 
o 
'" >-
o 
N 

! SPECIFY THE 9872A AS PLOTTER. 

! FRAr1E THE r'1AX DEFAULT PLOTTING AREA. 
I DEFIt1ES THE PLOTTItIG AREA. 
I DEFHlES VALUES OF LImTS OF PLOT AF'EA. 
! DRAflS A;O(ES. 

THIS EXAI'1PLE 
I r'10VE TO STffiT OF PLOT (YR 1966, 0 IflCH). 

FOR ••. tlE'XT GEt'IERATES RAflDOr'1 DATA FOR 
THIS EXAr'1PLE. 

I DO IT AGAIH FOR flEXT POnlT. 

.-.- Physical Plotting Area 

~ --0-'\:1 ========="'11 
, 10 X UDU's 6 1966 1976 
(!J 
o 
N 

40 GDU's 

100 GDU's 
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SHOW Statement 
The SHO~~ 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 LOCRTE statement 

plotting area. 

The SHOW statement would not normally be used when you want to plot in two different units 

of measure as in the previous example for the SCRLE statement, but it would be used when 

you want to plot something like a map where one mile along the X axis should equa l one mile 

along the Y axis . 

Syntax: 

SHO~IJ Xmin . Xmax , Ymln ~ Y mClK 

The first two parameters specify the minimum acceptable upper and lower bounds for the X 

direction and the last two parameters specify the minimum acceptab le bounds for the Y direc­

tion . 

The SHO~'J statement sets up UDU 's such tha t th e specified area is as large as possible and is 

centered within th e LOCRTE area. For example, if th e LOCRTE rectangl e is twice as wide as 

it is high (e .g. LOCATE 0,100,0,50), then 

SHm~ - 1,1,- 1,1 

is equivilant to 

SCRLE -2,2,- 1,1 



50 
GDUs 

-2,- 1) (- 1,- 1) 

(0,0) • 
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(1,1) (2 ,1) 

~------------------------------100GDUs----------------------------------~ 

Example: 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
178 
1813 
190 
200 

I THIS PROGRAt'l DEt'101~STRATES THE EFFECTS OF THE SHOI'l STATEt-1EtH Ot~ THE 
I PLOTTING AREA. NOTE THAT THE LENGTH OF A UfHT-OF-I1EASLIRE IN THE X 
I AND THE Y DIRECTIONS IS EQUAL. 

PLOTTER IS 7,5, "9872A" 
LINIT 10,210,10,150 

DEG 
SHO~1 -2,2,-1,4 
LINE TYPE 3 
GRID 1,1 
LINE TYPE 
FRAt'lE 

! SPECIFY THE 9872A AS PLOTTER. 
DEFINE AN AREA ON THE PLOTTER 

! PAPER IN 1,1I-11CH TO PLOT. 
I SET DEGREES t'10DE. 
I SPECIFY USER UtHTS, USIt~ SHOI~. 
! SPECIFY DASHED LINE FOR GRID. 

DRAI'l GRID. 
! SPECIFY SOLID LINE FOR FRAt'lE AND CIRCLE. 
! FRAt'lE PLOTTlt~G AREA. 

DRAI~ A CIRCLE FOR THIS 
rl0VE 0,1 

EXAt'lPLE. 

FOR Angle=0 TO 360 STEP 15 
DRAW SIN(Angle),COS(Angle) 
t1EXT Angl e 
END 

! t10VE TO START OF CIRCLE. 
FOR •• NEXT LOOP TO SPECIFY At-1 ANGLE. 

I DRml CIRCLE. 
DO IT AGAIt1 UtHIL Cot1PLETE. 
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I I I:: I I 
r-~-~- r -L---I-r-~-~-

I I I: I I I 
--t--+----L--- i -- -1--+-

I I I: I I I 
r-I--I----I-~-I-- --I--i--

I I I I I I 
r-+-+---+-..L-t-- t- -t--t--

I I : I I I 
--1--1-- _-1 1-- -1--+--

I I I I I I I 
r-r-r - r -L-L---r -i-r-
One U~t of Y I I I I I I 
~U'=t '~ ';1- __ --L-~-l--t- -I-+-

O~e Unit 01 X I I I I I 
(UDU's) I I I 

~ Area defined by SHOW 
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MSCALE Statement 
The r"lSCRLE 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: 

r""1'3(::RLE X off sel . Y offsel 

r""I'3CRLE specifies that current user units are millimetres and that the origin or reference pOint, 

that is , the coordina te (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, r--t'3CRLE is similar to <::;CRLE except that one user unit is set to be one millimetre in 

leng th , 

Example: 

10 ! THIS PROGRAI'I DRAl~S A 1'IETRIC RULER (SCALE> AND DEI'101'ISTRATES Hml 
21, ! THE 1'ISCALE, CLIP, AND FRAt'IE STATEI'IEtHS CAN BE "/ERY USEFUL. 
::::0 ! 
4Fl PLOTTER IS 7,5, "'3872A" ! SPECI FY THE ~72A AS PLOTTER. 
513 mAI'IE I FRAI'IE THE DEFAULT PLOTT HtG AREA. 

78 N:::CALE 20 , 513 ! OFFSET POINT 0,0 UP 50mm 8.: RIGHT 20mm 
81" At·m SET I'1!LLHlETRES AS CURREtH UIHTS. 
';HZ' 
10tl ***** DF.'A~,J l·JITH rIC-NARKS A 10cm SCALE. 
110 CLIP 13.1130 . 0.10 I DEFlt·IE SIZE FOR THE FF.'AI'IE E;TAT8'IEtH. 
120 mAI'IE ' ! FRAI'IE THE NETR I C SCALE PLOT. 
l:::aj A>':ES 2, 10~t1, 10,5 .. 113,5 ! DRAH TIC t'lARf(S (A~<ES) OH SCALE. 
14~) ! 
150 
16~) 

170 
1::::0 
1'3&0 

! ***** LABEL THE 8CALE . 
t'll)',/E 5(1,~: 

LOF~G 5 
LABEL U~3IHG 1'K"; "100:nl t-1ETF~ I C ::;CALE" 

! 1'10"/E TO CENTER OF SCALE. 
:3PECIFY TO CENTER LABEL . 
LABEL SCALE. 
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, Ocm (UDU's) 

,1-___ 1" iii ii, iii f: '~~~ i ~~~k~i~'I~~~~'~ i 'I' , "1" , 'I 
.... 0.0 (UDU's) 

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 curren t units mode refers to the type of units set 

by the last statement capable of setting one of the unit modes. The SETGU and SETUU 

statements provide a convenient method of switching to and from the GDU and UDU modes. 

Syntax: 

'=;ETGU sets Graphic Display Units (GDU's) as the current units mode. 

:3ETUU sets User Defined Units (UDU 's) as the current units mode. UDU's are also set by th e 

SCALE, SHOv·j and r',\,=;CALE statements. 

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

selected: 

MOVE 

IPLOT 

WHERE 

Example: 

10 
20 
30 SETGU 
40 
50 SETUU 
60 
70 
80 I DO t·IOT 

DRAW 

CLIP 

POINTER 

PLOT 

AXES 

DIGITIZE 

1 SET GDU "'S NODE . 

! SET UDU "' 8 NODE . 

RPLOT 

GRID 

CURSOR 

RUtl THIS PROGRAt'I, THESE REE ot-Il',' EXAf'IPlE PROGRAf'l LINES. 
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GCLEAR Statement 
The GCLEAR statement clears any previo usly plo tted data. On roll paper plotters this is done 

by advancing the pape r to a clean area. 

Syn tax: 

GCLEAR [paper adva nce] 

The PLOTTEF: IS state ment should normall y be used between plots, rather than GCLERR, 

since GCLERF: does not restore the default co nditio ns. 

On plotting devices with ro ll paper th e optio na l parameter all ows you to advan ce the paper by a 

specifi ed amount in millimetres. 

On fixed paper plotters (e.g. th e HP 9872A) th e GCLERF: sta te ment is ignored. 

Example: 

10 
20 
30 GCLEAR 2540 
* 3 
5(1 

60 

! ADVAt·1CE PAPEF~ 254 0mm (10 H 1CHES ) . 

70 ! DO flOT RUt; THIS PIWGRRt'l, THESE ARE OflLY 8<Rt'IPLE PROGRRt'l LHlES. 
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RATIO Function 
The PAT I 0 function re turns 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) div ided by the Y 

dimension. Thus , if RATIO is greater than I , th en the Y dimension equals 100 GDU's and the X 

dime nsion equals RATIO x 100 GDU 's. If RATIO is less than I , th en the X di mension equals 

100 GDU's and the Y dimension equals lOa / RATIO GDU's. 

Syntax: 

F'ATIO 

I ~ 
0 

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

100 I I 

GDUs : 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I _~ c ______________________________________ ~ 

I ' 152 GDUs , I 

CJ G ,- @) @) ® @) 

1001 10001 000 [001 ~~~ 0 0 0 0 EJ 

The figure above shows the dimensions, in GDU's, of the default 9872A hard clip limits . A 

RATIO function would return a value of 152 / 100 or l.52. 
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Example: 

10 *** THIS PROGRAt'l tHLL OUTPUT THE VALUE OF THE RATIO *** 
20 FUNCTION OF THE HRRD CLIP LIt'1lTS USED HI THE PROGRAt'l. 
30 
40 PLOTTER IS 7,5, "9872R" 
50 LIMIT 10,210,10,150 
60 FRAt'lE 
70 t'10VE 70, 50 
80 LORG 5 
90 CSIZE 10 
100 
110 LABEL USHIG "DD. DDD"; RATIO 
120 
130 
140 Eflrr 

! SELECT AND ACTIVATE THE PLOTTER. 
I ESTABLISH THE HARD CLIP LINITS. 
! BO;,-IN THE HARD CLIP LIt1ITS. 
! t'10VE TO THE CENTER OF THE BOX. 
I SELECT THE LABEL POSITlOt·l. 
! SELECT THE SIZE OF THE LETTERS TO 

TO BE PRINTED. 
! DRAf~ THE VALUE OF THE RATIO (HERE, 
I 1. 250) I'~HICH IS DETERI'1lNED BY THE 

SIZE OF THE HARD CLIP LH1ITS. 

1 .429 



Chapter 3 
Plotting Operations 

Introduction 
The statements described in this chapter allow you to control the following plotter operations: 

• Pen movement to plot points and draw lines. 

• Pen movement to position the pen. 

• Line patterns used when drawing lines . 

• Pen selection on mu ltipl e pen pl otters. 
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Preview of the Plotting Statements 
Th ere are five statements used to move the pen from its current location to a new location. The 

pen control ge nerally determines whether a poi nt, a line , or nothing is marked between the old 

and new locatio ns. 

The following table shows the fiv e plotting statemen ts, their coordi nate references, and th eir 

pen control status. 

Stat~ment X,V Coordinate Reference Pen Control 

F'LOT Absolute By Parameter 

r'10\lE Absol ute Always Up 

m;;'m·j Absolute Always Down 

F'PLOT Relativ e By Paramete r 

IPLOT Incremental By Parameter 

Each statemen t is explained on the fo ll owi ng pages and examples demonstrating typical use are 

given. 

The optiona l pen control parameter directs the pen' s up and down movement and is inter­

preted as follows: 

An odd , positive integer 

or 

No parameter specifi ed 

An odd , negative integer 

An even, positive integer 

(including zero) 

An even , negative integer 

The pen remains in its present up or down position, moves to 

the speCified point, and lowers or remains down. 

The pen lowers before moving to the specified point and 

remains down . 

The pen remains in its present up or down position , moves to 

th e specified point, and then lifts up. 

The pen raises before moving to th e specified point and re­

mains up. 
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PLOT Statement 
The PLOT statement provides absolute data plotting with optional pen control. This sta tement 

moves th e pen to the absolute X, Y coordina te in curren t units using the current pen number 

and line typ e. Pen selection and line types are describ ed near the end of this chapter. 

Syntax: 

PLOT X parllmeler . Y plITllmete r [ ~ pe n control] 

The X and Y para meters must be specified and are interpreted accordi ng to the current units 

mode. They ca n be numbers , va riables, or expressions. 

The optional pen co ntrol parameter specifies th e up or down pen movement and defaults to 

plus one (th e pen moves and then drops) . The pen control parameter is interpreted as foll ows: 

+ 1 or no parameter Move or draw , th en drop pen 

2 or 0 Move or draw, then lift pen 

-2 lift pen, then move 

- 1 Drop pen, th en draw 

F'LI. T is the preferred statement for data-controlled plolting. The pen control parameter 

allows th e data to control the pen 's move or draw action rathe r than a program statement as is 

necessary with th e 1'1Uv'E and [lPA~'J 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 PLOT statement to 

pOints tha t are outside th e soft clip limits but yet inside th e hard clip limits for non- plolti ng 

purposes such as posi tioning labels. Refer to the L I 1'1 I T, L(,,_ ATE, and CL I F' statements in 

Chapter 2 for more informatio n about setting hard and soft clip limits. 
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Example: 

10 
20 
30 
40 
5£1 
60 
70 
80 
90 
100 
110 
120 

! THIS PROGRAM DRAl-JS FOUR FIGURES FRO~1 DATA FOUND IN THE IIATA STATEf'1ENTS. 
1 THE PLOT STATEMENT ALLOWS DATA TO COIHROL THE PEN POSITION AfW THE 

PEN STATUS (uP OR DOI~N). 

PLOTTER IS 7,5, "9872A" 
LINIT 10,210,10,150 
1 

1 SPECIFY 9872A AS PLOTTER. 
1 DEFINE THE PLOTTING AREA. 

1 H*H DEFHlE f'1AX & t-1IN VALUES FOR SCALE STATEI"1ENT. 
Xm; n=-10 
Xm3.x=10 
Yrr'll n=-10 

13121 '(f(.3.x=10 
149 SCALE Xmin,Xrfl:t x, Ymin, Ymax 
150 ! 
160 ! ***** DRA~·J AXES mID FRAI'1E CLIP 
170 AXES 1,1,0,0,5,5 
180 FRA~1E 

190 
21210 
210 ON ERROR GOTO Out of data 
229 Loop: I 

230 READ Xl.)alL~e, 'y'valuo:-,F'et,-control 
240 PLOT Xvalul?, Yvalue,Pet",-control 
250 GOTO Loop 
260 
278 
280 Out e,f d3.ta: I 

291) IF-ERRN=36 THEN GOTO 320 
3£10 BEEP 
310 DISP ERRt1$ 
320 END 
3:30 
340 

1 DEFINE AND SPECIFY USER UfliTS. 

AREA. 
I DRA~'J A~'~ES. 

1 FPAt'1E PLOTTHIG APEA. 

1 SPECIFY' BPAtlCH HHEN OUT OF DATA. 

1 READ UflTlL ERROR 36 , (oJT OF DATA). 
1 PLOT DATA FROM LI 5T ~~ ITH PHI CONTROL. 
1 DO IT AGAHi, UflTIL OUT OF DATA. 

1 IF ERROR IS 36 (OU T OF DATA) GOTO EflD 
1 BEEP FOR ERROR. 
1 DISPLAY THE ERROR t1ES5AGE. 
1 EflD OF E)(At'1PLE . 

350 1 ***** X, Y At-m PEfI CONTROL DATA FOR PLOT STATEt'1EflT. 
360 ! DATA FOR FIRST FIGURE 
37£1 DATA 2,2,1 
380 DATA 8,2,-1 
39121 DATA 5 , 8 . -1 
400 DATA 2 , 2,2 
4 W 1 DATA FOR SECm-iII FIGURE 
428 DATA -4,2,-2 
430 DATA -4,4,-1 
440 DATA -2,4,-1 
45£1 DATA -5,9,-1 
46£1 DATA --2,4,-1 
470 DATA -6,4,-1 
480 DATA -6,2,-1 
490 DATA -4,2,2 
5(10 1 DATA FOR THIRD FIGURE 
510 DATA -2, -2 . 1 
52~3 DATA -::: , -2 ,-1 
530 DATA -8, -8 . -1 
540 DATA -2. -::: • -1 
550 DATA -2 ,-2,2 
560 I DATA FOR FOUF.'TH FIGUF'E 
5~O DATA 2. -2.1 
580 DATA 8 . -2, -1 
5'~O DATA 2 . -:::. -1 
1£.00 DATA::: • -::: . -1 
610 DATA 2,-.:. , .:. 
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MOVE Statement 
The 1'IU\/E 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: 

r"10\/E X parameler , Y piHllmeter 

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

current absolute origin point (0 ,0) . 

I''\C!\/E ':, i is equivalent to F'LOT ><. ,./. -2 (refer to the PLOT statement). 

Example: 

10 
20 
30 t1C1.JE 2,5 ~IOVE WITH PEfl UP TO POHIT 2,5 . 
40 ! 
50 
60 
70 l'IOVE 25, 100 ! l'IOVE l-HTH PEfl UP TO POIIH 25,100. 
80 
90 
100 ! DO I~OT RUN THIS PROGRAI1, THESE ffiE ONLY EXAI'IPLE PROGRAI'1 LINES . 
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DRAW Statement 
The DRAlcl 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 sta tement provides an easy 

way of drawing a line from the pen's current location to a new location without regard to 

wheth er the pen is curren tly up or down. 

Syntax: 

DF'Rl·~J X plITllmeter ~ Y plIITlimete r 

The X and Y pa rameters are interpreted according to the current units and are referenced to th e 

current absolu te origin point (0,0) . 

[.PHl···J '<, is equivalent to RL')T • (. y', -1 (refer to th e R 'T statement). 

The line that is drawn will be clipped at the soft clip limits as described by the I L I R statement. 

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

farthe r 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 th e soft or hard clip boundaries (depending upo n th e 

current units), pen motion can continue beyond the specified boundaries. The pen is lifted as it 

crosses the boundary. 

Exa mple: 

10 
20 
30 DRAL·! 2,5 
40 
50 
60 
70 DRAl~ 25, 10(1 
80 
90 

, DRAL·! A LUIE TO POINT 2,5. 

I DF:AL,t A LUIE TO poun 25,100. 

100 ! DO NOT RUI~ THIS PROGRAt'1, THESE WE OIILY E):At'1PLE PROGRAt'1 LIliES. 
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RPLOT Statement 
The F ~ statement provides relative plotting capability wi th pen con trol. 

assumed to be the last pen position determined by a statement other than h. pi 

drawn using the current pen number and line type. 

Syntax: 

X parameler Y parameter [ pen control] 

The origin is 

. The line is 

The statement interprets the X and Y parameters according to curre nt units relative to 

a local origin. The local origin is the last absolute plotted point res ulting from one of the 

following statements: 

PLOT 

FRAME 

LABEL 

MOVE 

DRAW 

AXES 

!PLOT 

GRID 

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

sys te m by means of the (plot direction) statement. That is , a figure can be drawn or 

re peated with th e statement at another angle by specifying the angle with the 

statement. (Refer to the statement for details.) 

The optional pen co ntrol parameter directs th e up and down movement of the pen and is 

interpreted th e sa me as for 

Example: 

THI~ F'PUI";RAt't DHlOt·( TRATEC' Fr Hlir TO DPA~J PI-(HFf'T': u",It-[, F.'F'LOT Atm 
, ~:PECIFYJll'. JIj:,T THE Ojl ATI.)" :OF THE CEtlTEP OF THE IF'.LE. 

~~J 

p i L'TTEF-' I (''::'. " '~:=:"'-;'A" 
D- G 
LH1P' 10.'::10 ... O.l<=:L) 
SHO~·J O.iO. 1.1 
FFAI'IF 

.. tJ I ... 't- ... ...:._ D~HI.J THF\,;.r... PI HH~'T'=:. 

1.U F ~ '_ r.:l,:::-2 T_ :~: T F 
1 L) r·lIJ\ E (1 (.- •• ) 

1'".) F,:IP At-: =0 T'"J S'_l:.~EF' J _' 

140 PDIF Ar,_ 

I '3PEL IF',' kl.2A FI': FI,.. JTTEF.', 
I '::ET DEGF'r;;;. - NODE. 
, DEFIt.E THl F'LOTTm~ AFER. 
I ':.PE;:' IF',' IJSEf=' UN I 1': . 
, FF'AI·IE. THE PLOTTItIG APEA. 

, oPE IF', vilE. OF THPE.l (IF" LE': 
I I'Ki,"E. Tu FUrtH TO DPA~'~ IPCl.l . 
I ~;PE.( IFY POlilT otl JP(LE TO DPA~·J APt. 
I S:.F'ECl"{ PLOT DIFEI TIOtl FOP "PPLCIT" . 



RPLOT 1,0 
NEXT Arc 
! 
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I DRAW ARC. 
I DO IT AGAIN, UtHIL COI'lPLETE. 

150 
160 
170 
1813 
190 
20£1 
210 
2213 
230 
24 0 

! ***** DRm~ RANDON SECTION LINES FOR THIS EXANPLE. 
FOR SE"ct~; cm=l 
NOVE Cit"'cle,0 
F'DIR R~m*360 
RPLOT 1,0 , -1 
t·~ E>\ T Sect, i on 

251) ~~E~-::T Cit'",:'>? 
260 END 

SPECIFY RANDO~l t·ut'lBER OF SECTIOtjS. 
NOVE TO CENTER OF CIRCLE. 

I SPECIFY RAtmoN DIRECTION FOR LIt~E. 
I DRAI'~ SECT ION L mE. 
I DO IT AGAm, UtHIL COt'lPLETE. 

I DO t~EXT CIRCLE. 
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IPLOT Statement 
The IPLOT statement provides incremental plotting capab ili ty with pen co ntrol. The refer­

enced origin is assumed to be the pen 's positio n before this statemen t is executed. The pen 

moves the amo unt specified in the X direction and the amount specifi ed in the Y direction from 

its current location. 

Synta x: 

IPL(JT X lncremen l , Y lncremen t [ , pen con trol] 

The IF'LOT statemen t inte rprets the X and Y parameters according to the current units. The 

reference origin is tha t o f the pen position before the IPLOT statement is exec uted (i.e . the 

curre nt pen posi tio n) . 

The referenced coordi nate system can be rotated about the o rigin relative to the maste r coordi ­

nate system by mea ns of the PD I F' (plot direction) statement. That is , a figure or line can be 

drawn or repeated a t anoth e r angle by specifying th e angle with th e PD I P statement. Refer to 

the PD I P statement for examples. 

The optional pen con trol para meter directs the up and down movemen t of the pen and is 

interpre ted the same as for PLOT. 

Exa mpl e: 

10 
20 
30 
40 
50 
60 
70 
80 
90 

IPLOT 1,3,-1 

IPLOT -5,2 

! PLOT ONE UfllT TO THE RIGHT At,D 
! THREE UNITS UP, I~ITH PEN DO~IN _ 

! PLOT FI'iE UNITS TO THE LEFT AND 
I TI~O UN ITS UP, ~Il TH CURREt-iT PEf! 
I STATUS ( UP OR DOI~N) THEf! DROP PEN_ 

1130 ! DO NOT RUN THIS PROGRAI'1, THESE ARE ONL \' EXAt·tPLE PROGRAI'1 LIt'ES. 
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PEN Statement 
The PE~~ statement allows you to select anyone of the four pens found on the plotter. 

Syntax: 

PEN 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 stall s. 

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 th at 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 oth er multiple pen plotters, a pen number of 

zero simply raises all pens. 

It is good practice to end all plotting programs with PEN 0 (zero), as leaving the pens in the 

open will dry them up . 

The following example program draws several figures with different pens. 

10 ! THIS PROGRAr'l DENOt1STRATES HOI,j THE PEfl STAT81EfIT CAt1 BE USED TO 
213 I SELECT DIFFERENT COLORED PENS OR RETURfl A PEN TO ITS HOLDER. 
30 THREE BOXES AND A DIAGONAL LINE lHLL BE DRAWI1 IN DIFFEREIH COLORS. 
40 
50 ! ********* DRA~J A SQUARE BOX ON THE PLOTTER PAPER ********* 
60 ! 
70 PLOTTER IS 7 ,5, "9872A" I SPEC I F'I THE 9872A AS PLOTTER. 
80 LIt'lIT 10,210,10,150 I SET THE HARD CLIP LHlITS. 
903 PEN 1 I SELECT PEN 1 FOR PLOTTUC. 
100 FRAt'lE ! DRAW A BOX AROUND THE LINIT AREA. 
110 
128 ******** NOl·J, DRAW A St1ALLER BOX IN A DIFFEREtH COLOR. ********** 
130 
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140 CLIP 10,130,10,90 
150 
160 PEN 2 
170 FRAt'1E 
180 

! SET THE SOFT CLIP LU1lTS 
I St'1RLLER THAN THE HARD CLIP LUHTS. 

SELECT PEN 2 FOR PLOTTIt1G. 
DRAI,J A EO:, AROUl1D THE SOFT CLIP Llt1lTS. 

19£1 ! ****** ~mw, DRAW ANOTHER BOX THAT IS St'lALLER YET. ********* 
208 
210 
220 

I 

CLIP 20,120,20,88 
I 

238 PEN 3 
240 FRAt1E 
250 
260 

! RE-SET THE SOFT CLIP LUHTS TO BE 
SLIGHTLY SI'1ALLER THRI1 THEY I,JERE. 

! SELECT PEN 3 FOR PLOTTING. 
DRAW R BOX ARCdJND THE I'IEI,J SOFT CLIP 
Llt1lTS. 

270 
289 

! ***** TO UTILIZE THE LAST AVAILABLE PEN, DRAI,J A DIAGOI·IAL LlI1E 
I,JITH PEH 4 WlTHIH THE S~1ALLEST BOX. ***** 

290 ! 
300 t'1OVE 20,20 
310 I 

320 PEN 4 
330 DRAI,J 120,80 
340 
350 
360 PEI·I 0 
37E1 
380 EI1D 

! POSITIOH THE PEH HI THE LOfJER LEFT 
CORI·IER OF THE St'1ALLEST BOX . 
SELECT PEi'1 4 FC" PLOTTI NG. 
DRAfJ A LItlE TO THE UPPER RIGHT CORHER 
OF THE SI'1ALLEST BOX. 

! PLACE THE LAST PEI1 U:3ED BACK HI ITS 
HOLDER. 
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PENUP Statement 
The PD'IUP sta te men t lifts the pen. 

Syntax: 

PEtlUP 

The pen's up or down status is a utomatically con tro ll ed when using th e DRA"j or \"'1O\,-'E 

sta te ments and is controll ed by the optional pe n control pa ra meter when using th e PLOT, 

F'PLCIT, and IF'LOT state me nts. 

Exa mpl e: 

lt1 
213 
30 PEt·Jjp 
40 
5121 

I RAISE THE PEN OFF THE PLOTTER PAPER, 

6(1 I DO flOT RUN THIS PROGRA~l, THIS IS ot~L\, AN EXAt'lPLE PROGRAt'l L1t~E. 



48 Plotting Operations 

PDIR Statement o 

The F'DIP statement sets the angle of axes rotation for relative (PPLOT) and incremental 

( IPLOT) plotting. The angu lar unit of measure can be specified as DEG (degree), PAD 

(radian) , or GRAD (gradient) . 

Syntax: 

PD I F: angle or PD I P run, rise 

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

• As the counter clockwise angle , in current angle units (DEG, PRD, or GPR D) , between 

th e new X-axis and the horizontal axis. 

Example: 

113 *H THIS PROGRAI'1 DEI10NSTRATES THE USE OF THE PDIR H** 

213 STATEI'1ENT US I NG THE ANGLE PARA~1ETER. 
30 
40 
5'3 PLOTTER IS 7,5, ""3872A" 
60 LIt-tIT 10,210,10,158 
70 FRAI'1E 
80 LOCATE 20,88,20,80 
90 SCALE 13,18,13,18 
lao DEG 
110 
120 PLOT 13,13 
1313 RPLOT 8,O 
140 PLOT 0,13 
150 I 
160 PDIR 45 
1713 
1813 RPLOT 8," 
19~) PLOT 0,13 
200 ! 
21t1 PDIR 9~3 

220 RPLOT :::, ~j 
23£1 PLOT 0,0 
240 PEN 0 
2513 EIID 

! SELECT mID ACTI',IATE THE PLOTTER. 
! SET THE HARD CLIP BOUNDARIES . 
I BOX-Hj THE HARD CLIP LII'1ITS. 

SET THE SOFT CLIP LH1ITS . 
! SCALE THE 80FT CLIP AREA TO UDU ' S. 
! SET THE DEGREE 1'10DE. 

ESTABLISH REFEREIKE FOR RPLOT. 
! DRAt,1 A LII·jE ON THE X AXIS. 

I ROTATE THE AXES 45 DEGREES AfID 
I DRAt,1 A LINE Ol·j THE X A:'IS . 

! ROTATE THE A)':E8 ',0 DEGREES AND 
I DRAfl A LIijE ON THE X AXIS . 

RETURlj THE PEN TO ITS STALL . 
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The figure above shows the axes rotation that occurs when a F'DIR statement specifying 

an angle (in degrees) of 45° is executed_ When the second F'D IF' statement speci fying 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 F'D IF' statements are referenced to the horizontal 

axis, not to the previous angle_ 

• The rotation parameter can alternately be specified as the run and rise uni ts (in current 

units) of a vector drawn in the desired direction _ 

Example: 

1," *** TH I S PROGRAI'1 DEI'IOfISTPATEe; THE USE OF THE F:Ufl-R I SE H* 
20 PARAr-IETEPS FOR USE ~HTH THE PDlR STATEI'IEHT. 
"30 
4'1 PLOTTER IS 7. 5 ~ "9872A" 
50 LOCATE ~~1 . 100, 0,10121 

6~1 FRAHE 
71:::1 ~;CALE O,1,0~10 

::;~1 PIlIP 1 . 1 

'3(1 t'll)\.'E t1 , (1 

100 F'F'LOT 1. 0.-1 
110 
120 :::ETGU 

130 PDIR 1. 1 

140 NO'·/E 0 , (1 

150 F'PLOT 100 . 0 . -1 
160 F'Et~ 13 
170 EtlD 

! SELECT THE '3B72A AS PLOTTER. 
I DEFII-IE THE SOFT CLIP LII-IITS 

AND FR At-IE TH EI-I HI. 

I DEFIHE 1 }:: UtHT TO EOUAL lE1 Y UtHT:3 
(ESTAE:L I t:H UDU .... 3) 

I ROTATE THE A>: E:,; RCCORD ING TO THE 
F'UII-F' I SE PAPAI-IETERS HI CUF:F:EIIT UN lT~;. 

I F'EDEF HIE THE CUF'PEIIT UIII T'3 TO BE 
GDU"-::. 

I ROTATE THE A 'ES ACCOPD IIIG TO THE 
PD IF' PAPAI-IETER:3. 

I [IF'Al·J Ii '':EC Ot-m L H~E. 
I PETUPII THE PEt I TO lT~ ·'-TALL. 
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The figure above shows the axes rotation that results from two Pc. I statements using run and 

rise parameters. 

Both PD I ' statements rotate the axes such that the lines drawn both pass through a poi nt 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 th e I r statement. 
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LINE TYPE Statement 

The L H·jE TYF'E statement selects o ne of several solid or dashed line types for use with 

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

Syntax: 

L I I',IE T,('PE ID number [ , length] 

The ID number (i nteger value 1 thro ugh 10) selects one of the te n line types for plotting (see 

the exa mpl e below). The default line type is type one (solid line). 

The le ngth parameter specifies (in GOU's) the length of the repeat pattern of th e line typ e being 

selected. The repea t patte rn for each line type is th e shaded portio n of th e line shown in the 

exa mple below. The defa ult le ngth is 4 GOU's if a length parameter is not specified. (Note: 

Repeat patte rn le ngth for e nd points and tic- marks is de termined by th e number of times the 

pe n is re-positioned while drawing th e particular line ). 

The line type patterns selec ted by the ID numbers and ge nerated by th e Plotter ROM are shown 

below: 

2 END POINT 

3 

4 ------------

5 ------------

6 - '-'-'-'-'- '- '- '- '- '-'-

7 -----------------------

8 -----------------------------------

9 TIC-MARK 

10 TIC-MARK 
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Chapter 4 
Axes and Labeling Statements 

Introduction 
The sta tements prese nted in this cha pter will all ow yo u to draw axes and la bels on th e plotting 

area . The axes can be in the form of the normal X and Y axes lines, a grid , or a line around the 

p lotting area (frame). Labels can be drawn under program control or typed in from the 

keyboa rd . You ca n specify the size , shape , ro tati on, and locati on of th e labels. 
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AXES Statement 
The R' <ES statement draws a pair of axes with optiona l (linearly-spaced) major and minor 

tic-marks . 

Syntax: 

H-'xE'-' [X ,',.=, tic-spacing ~ Y IIc -spaclng [ . X rntersec lion , Y in terseclion [ . X major coun t . Y major coun t 

[, major tic size 1111 

The axes drawn intersect at (X intersection, Y intersection) ; the intersection coordinates are 

interpreted in curren t units. The axes are drawn across th e entire current clipping area (soft clip 

if mode is UDU 's, hard clip if mode is GDU's). The intersection point may lie o utside the 

clipping area in which case only that portion of th e axes wi thin the clipping area is drawn. (This 

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

The X and Y tic-spacing parameters specify, in current units , the distance between tic-marks on 

each axis. Th ey 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 posi tive integers which specify the number of 

tic- intervals between major tics. For example, an X major count of 2 means that every other tic 

o n the X axis is a major tic . The ti c-marks are drawn so that a major tic falls at the axis 

intersection point (whether visible or notl; tic-marks need not fall on the clipping boundaries . 

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

The optional ti c size parameter specifies the length of a major tic , end-to-end , in GDU 's. Minor 

tics are always drawn \I, the size o f major tics. Th e d efault length of a major tic is 2 GDU 's. 
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Exa mple: 

10 
20 
30 
40 
50 
60 
70 
80 
90 

! THIS PROGRA~l DRAf~S AN AXES AND FRAt'lES THE PLOTTI~ AREA. 

100 
110 
120 
130 
140 

! 
PLOTTER IS 7,5, "9872A" 
LIMIT 10,210,10,150 
SCALE -10,10,-10,10 
! 
A~<ES 1,2,O,O,5,2,5 

150 FRAt'lE 
160 END 

I 
I 

-

-

-

-

r-

r-

SELECTS THE 9872A AS PLOTTER. 
! DEFINE THE PLOTTING AREA . 
I SPECIFY' USER UNITS. 

! DRRI'~ AXES, SPECIFY'H~G: 
I otiE MH~OR TIC PER UNIT IN X, 
! ONE t'1IflOR TI C PER TflO UNITS IN Y, 

ItHERSECT AT 0,0, 
ONE MAJOR TIC PER 5 t1moR TICS IN X, 

! OIiE 11AJOR TIC PER 2 l'lHlOR TICS HI Y, 
! t'lAJOR TIC SIZE IS 5 GDU'S. 

! mAt'lE PLOTTING RRER. 

~o,o One Unit of X 
~, 

I 

) Two Units of Y 

r-' 

f-
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GRID Statement 
The GRID statement can be used as an alternative to the R><ES statement when a full grid is 

desired. 

Syntax: 

(; R I D [X,lc.spaClng ~ Y tic-spacing [ ~ X interseCllon , Y intersectlon [ , XmaJor count , Y major coun t 

[ , minor tic size]]]] 

The parameters are the same as for the RXES statement, except that the last parameter 

specifies th e 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 lI2 of the length which you specify in the minor 

tic size parameter). 

Also, like the R><ES statement, the grid line and tic-marks are drawn using the current line type 

and pen number (refer to Chapte r 3). 

Example: 

10 I THIS PROGRAt'l DRAl-lS A GRID AI;D FRAt'IES THE PLOTTIt-C AREA. 
20 
30 PLOTTER IS 7 , 5, "9872A" 
40 LIMIT 10,210,10 ,1 50 
50 SCALE --8,8, --8,8 
60 ! 
70 GRID 1,1,O , O, 4,4 ,1 
80 
90 
100 
110 
120 
1313 
140 
150 FRAt'IE 
160 END 

! SPECIFY THE 9S72A AS PLOTTER. 
I DEFmE THE PLOTTmG AREA . 
! SPECIFY USER UNITS . 

! DRAIoI GRID, SPECI FYIt-jG : 
! ONE tut·mR TIC PER UIHT I N X, 
I OI;E IUNOR TIC PER UIHT It-j Y, 
! ltHERSECT AT '}, 0, 
I OI;E t'IAJOR TIC PER 4 t-lIt-KIR TI CS lH X, 
'ONE t'IAJOR TI C PER 4 t-lHKiR TICS IN Y, 
I t-lIt-mR TIC SIZE IS .5 GDU ' S. 

I FRAt'IE PLOTTII'L RRER. 
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"'-0,0 (For This ixample) 

One. Unitp f X . 
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FRAME Statement 
The FRRr"1E sta tement draws a box around th e curren t clipping area (soft clip if units a re 

UOU's, hard clip if units are GOU's), 

Syntax: 

FRAt'IE 

The box is draw n using th e current pen and line type aroun d the current clipping a rea, The pen 

is posit ioned at the lower left corn er of th e frame a fter th e o pera tion is comple te, 

The seco nd exa mple below shows an interes ting use of th e FF:At"'IE and CL I F' sta tements. 

Exa mple: 

11) ! THIS PROGRAM DRAI,lS A FRAME AROUND THE PLOTTING AREA. 
20 
30 PLOTTER IS 7,5, "'3872A" 
4[1 FRAt'IE 
50 END 

I SPECIFY THE 9872A AS PLOTTER. 
I FRAME PLOTTING AREA. 
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I ~ 
0 

FRAME of Soft Clip Limits ....... 

FRAME of Hard Clip Limits ...... 

CJ G ,- @ @ @ @ 

100110001 000 10 01 ~~~ 0 0 0 0 G 
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113 'THIS PROGRAt'l USES THE CLIP At~D FRANE STATENENT TO DRA~~ A BAR-CHART. 
20 
313 PLOTTER IS 7,5,"9872A" 
48 LHllT 113,210,10,150 
58 SCALE 0,21,0,1613 
60 FRAt'lE 
713 

! SPECIFY THE 9872A AS PLOTTER. 
, DEFINE THE PLOTTING AREA. 
! SPECIFY USER UNITS. 
, FRANE THE PLOTTING AREA. 

80 ' H*** DRA~~ 10 BARS AT RANDOM LEt£TH. 
'30 FOR Ba,'·=1 TO 10 ! SPECIFY Ot·IE OF TEN BARS. 
100 Bat' 1 ength=RND*li30 ! RANDO~l LEt~GTH FOR THIS EXAMPLE. 
110 CLIP Bar*2-1 , Bar*2,B,Bar length , CLIP PLOTTING AREA FOR FRA~lE. 
1213 FRA~lE -, FRAt'lE THE BAR. 
130 NEXT Bar ! DO IT AGAIN FOR THE NEXT BAR. 
1413 Ut~CLIP , RESTORE CLIP TO SCALE SIZE. 
150 END 

,---

,---

-
-

-

- -

-- ,---
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LABEL and LABEL USING Statements 
Th e LRBEL and LRBEL US H'H~ statements are very similar to the F' P I HT and 

PF:IHT U:3II'Ie; statements except that the output list is directed to the current plotter as a 

label. For detailed information on PF:IHT a nd PF' IHT USH"'~ statements see the System 

35 Operating and Programming Manual. 

Syntax: 

LRBEL li st 

or 

LRBEL U:::; I Ij(~ image specifi er ; lis t 

LRBEL a nd LRBEL U:3Hl':; fo ll ow th e sa me formatti ng rul es as F'F'IIH and PPHH 

USIHG 

The positio n and rotatio n of a label are controlled by th e current pen position and the L(JP(~ 

(label o rigi n) and L DIP (label direction) sta tements. The size and aspect ratio of the characters 

in the label are controlled by th e C3IZE (characte r size) statement (refer to the next sections 

of this manual) . 

The characters are drawn in the GDU mod e. They are clipped only at the hard clip limits and 

they can be refl ected only by a L UH T statement. 

Example: 

10 ! THIS PROGRAI'1 FRANES AHD LABELS THE PLOTTItG AREA. 
213 
38 PLOTTER IS 7,5, 1l9872A" SF'ECTF~} THE 9872A AS PLOTTER. 
40 LINIT 10,210,10,150 ! DEFHlE THE PLOTTHIG AREA. 
5(1 SCALE -1,1,-1,1 SPECIFY USER UtHTS. 
60 FRAI'1E FRANE PLOTT It~G AREA. 
70 CS IZE 7 ! SPECIFY CHARACTER SIZE . 
80 LORG 5 ! SPECIFI' TO CEtHER LABELS. 
90 fo1OVE 0,'3 ! 1'10VE TO CEtHEP OF PLOTTm~ AREA. 
leG LABEL USIt~G "K"; "Hel,..ll ett-P.3.ckard" DRA1·J FIRST LABEL. 
110 LABEL USIHG "K"; "Systefl) 35 DE"sktop Computer' " 1 DF~A~'J SECOHD LABEL. 
1213 Et~D 
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Hewlett-Packard 
System 35 Desktop Computer 
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LORG Statement 
The LOF'G (label origin) statement sets the label origi n positi on whic h determines where 

subseq ue nt labels will be placed relat ive to the current pen locatio n. 

Syntax: 

LOF\; orig in position 

The origin position parameter can have a value between o ne and nine . If LOR(:; is not 

executed , th e default orig in positi on is one. 

In the following figure , each number shows the initia l position of the pen relative to a characte r 

space when LOF'J:; is exec uted with tha t number as its position parameter. U)F:G positions are 

all calculated for a n upper case letter. 

-!rest i ng 
LORG 3 

+rest i ng 
LORG 2 

-fTesting 
LORG 1 

Test i ng 
LORG 6 

Te rt i ng 
LORG 5 

Te s.t i ng 
LORG 4 

Testin g­
LORG 9 

Testin g­
LORG 8 

Test i n 9;­
LORG 7 

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

Y axis tic-marks. 

6 labels chara cters below the pen position which co uld be used to label X axis tic-marks. 

If the label is ro tated by the label direc ti on stateme nt (see 

relative to the label, not the plotting area. 

1 ), the relations hip stays fi xed 
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CSIZE Statement 
The Co:; I ZE (character size) statement specifies the height and aspect ratio (character space) 

of the alphanumerics or sy mbols to be drawn for labels. 

Syntax: 

CSIZE height [, aspect rati o] 

The character space (shown below) is the area occupied by a characte r plus the additional 

space around the character that separates it from othe r characters. Thus, th e actual character 

height will be small er than the height parameter due to the space around th e character. 

I 

l' 
C> .. 
I 

Width 

/ 

( ,.. 
I 

L '--

2 3 4 5 6 7 B 9 

1 s 
1 4 

13 

12 

11 

10 

9 

8 

7 

6 

S 

4 

3 

2 

The he ight parameter specifies the height of the character space in GDU 's. The default val ue is 

approximately 3.3 GDU's and is set by either the or statements . 

The width of the cha racters is specified indirectly by the aspect ratio parameter. The aspect 

ratio is the ratio of th e width of the charac ter space to the height. Thus the width of a character 

space is th e heig ht parameter times the aspect ratio . 

The defa ult aspect ratio is 9 / 15 which specifies that the characte r space is 9 units wide for 

every 15 units of height. 
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10 ! THIS PROGRAI'1 DEt'10t~STRATES SOI'1E OF THE DIFFEREtH CHARACTER SIZES 
20 ! At·1D ASPECT RATIOS. 
3£1 
40 PLOTTER IS 7,5, "9872A" 
50 LH1IT 10,210,10,150 
60 FRAt'1E 
70 SCALE -.5,10,-10,O 
80 

I SPECIFY 9872A AS PLOTTER. 
I DEF It~E THE PLOTTI NG AREA. 
! FRAt'1E PLOTT! NG AREA. 
! SPECIFY USER UtHTS. 

90 ! ***** LABEL PLOTTHlG AREA WITH THO COLUt·1NS OF E>(At'1PLE CHARACTER SIZES. 
100 FOR Col,"",n=1 TO 2 ! SPECIFY OfIE OF TflO COLUl'1t~S . 
110 FOR Siz<,=2 TO 8 ! SPECIFY ONE OF EIGHT CHAR SIZE. 
120 CS I ZE Size , Column/2 ! SPECIFY CHAR SIZE AHD ASPECT RATIO. 
130 NOVE (Column-1H:-4,-Sizt? ! t'10VE TO LABEL POSITION. 
140 LABEL USH~G "K"; "CSIZE ",Size, ", ",Column/2 ! LABEL PLOTTING AREA. 
150 t~EXT S i z<' I GET IIEXT SIZE. 
160 t·~EXT Column ! GET NEr.:T COLUt1N. 
170 END ! Et'lD OF EXAt1PLE. 

CIll[ r,.s csxz£ 2, l 

C511£], . 5 CSIZE 3,1 

CSIZE 4, ,5 CSIZE 4 , 1 

CSIZE 5, . 5 CSIZE 5 1 

(SIZE 6,.5 CSIZE 6 1 

CSIZE ?, .5 CSIZE ? , 1 

CSIZE 8, .5 CSIZE B , 1 
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LDIR Statement 
The LDIR (label direction) statement specifies the angle at whic h the LETTER and the 

LABEL statements wil l draw characters. 

Syntax: 

LDIF~ angle or LDIF' run, rise 

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

• The angle can be specified in current ang le units (DEG, F~AD or GRAD) of the value of 

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

axis as shown below. 

10 ! THIS PROGRAI1 DRm,)S A LABEL AT EACH :30 DEGREES AROUt-tD A CEI-HER POHIT. 
20 
30 PLOTTER IS 7,5, "9872A" 
40 LIMIT 10,210,10,150 
50 FRAME 
60 DEG 
70 SCALE -10,10,-10,10 
80 ! 

! SPECIF'I 9872A AS PLOTER. 
DEF HlE THE PLOTT It~G AF:EA. 

I FRAt'IE THE PLOTTING AREA. 
! SET DEGREES: HODE FOR LDIR. 

SPECIFY USER Ut-HTS. 

90 I H*** LABEL EACH 30 DEGREES FROI'I A CEtHER POItH. 
100 LORG 2 I SPECIF'I LORG, CEtHER OI·j LEFT Et·!D. 
110 FOR DegrE'e=0 TO 330 STEP 30 ! LOOP FOR DEGREES;. 
120 LDIR Deg'-'ee I SPECIF'I A DIRECTION. 
!:3(1 I'IOVE 0,0 ! HOVE TO CENTER POHIT. 
140 LABEL USING "K";II _______ LDIR ",Degree! LABEL PLOTTING AREA. 
15(1 NEXT Degr'ee ! DO IT AGAHI, UNTIL COI'IPLETE. 
160 Et~D 

.. , 

.. 
m 

'" M 

C 
-' 

, 
\ : ,/ 

...... \ I I ",' 

.......... ~\I/~,,...'" 
~la' ------4t------ LDIR 0 "", ... ?:,~ ........... 

... '" I I' ...... 

" I \ , , , , 
r 

" M 

'" 
'" " .. 
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Note: These exa mples assume that DEG units are set. F'RD units are the default units set 

in the computer. 

• The a ngle can be specified as the number of current units of run (horizontal distance) 

alo ng the norma l X axis and the number of curre nt units of rise (vertical distance) above 

th e X axis for a paint that the direction of le ttering passes through . 

Example: 

10 
20 
30 
40 
50 
60 
713 
80 
90 
100 
110 
120 
130 
140 
150 
1613 
170 
180 
190 
2013 
2113 
220 

I H* TH I S PROGRAl'l DEI'lotiSTRATES THE USE OF THE LD IR *** 
STATE~lENT USING THE RUN-RISE PARAI'lETER. 

230 
240 
250 
260 
270 
280 

290 
300 

PLOTTER IS 7,5, "9872A" 
LIMIT 10,210,10,150 
FRANE 
MO\,'E 71, 100 
DRm~ 71,0 
I 

LOCATE 15,65,30,80 
SCALE 0,10,0,10 
1'10VE 13,0 
RPLOT 8,O 
PLOT 0,0 

LDIR 

GOSUB Loop 
I 

LOCATE 90,140,30,80 
SCALE 0,113,0,10 
PDIR ° 
110VE 13,0 
RF'LOT 8, ~1 
PLOT 0,0 
I 

LDlR 7,4 

GOSUE: Loop 

310 PEN [, 
320 Elm 
:::3£1 I 

340 L -,p: 
-::50 '=:12£-' 
:::60 I...:IF·C 2 
3;'0 LA:f'EL U'~H~G "","" : ".:,:. .... LABEL .. ,.,. ..... " 
-'0.0 PETU~'.~ 

! DEFINE t ACTIVATE THE PLOTTER. 
! ESTABLISH THE HARD CLIP LII1I TS 
I AND BOX THEl'l Iti. 

I DIVIDE THE "BOX" Iti HALF. 

I DEFINE THE SOFT CLIP AREA. 
! ESTABLISH USER UNITS, 
! 110VE TO THE ORIGIN. 
I DRAfl A LINE ON THE X AXIS. 

I ROTATE THE AXES ACCORD ItIG TO THE 
I PARAl'lETERS (5 RUII, AND 2 RISE). 
I GO TO THE LABEL HIG ROUT HIE. 

I REDEFItlE THE SOFT CLIP AREA. 
REliEF mE THE USER uln T5. 
F:ESET THE :, Ai<IS TO THE HORIZOIITAL. 

I 1'10VE TO THE liE" ~ ORIGIN. 
I DRAW A LIIIE 011 THE X A:·; IS. 

I ROTATE THE A' ;ES ACCORD HIG TO 
I THE SECOIiD LDIP STATEI'lEIH (7 RUII, 

Aim 4 RI,:E '. 
I GO TO THE LABELIHG SUBPOUTINE. 

I PETUF:N THE CURREIH PEl I TO IT'; 
I HOLDER AliD Elm THE PPOGPAI'l. 

I THE LAI:EL HIG ,:UBROUTlHE: 
I <::ELECTS CHAF'ACTEF' -;:12£. 

£LECT'-' LAI:E ')F'IG IU POSIT IOt l. 
D~'Al,~;;' ...... L i1I.EL ,.,_+ II • 
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LDIR 5,2 LDIR 7,4 
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LETTER Statement 
The L ETTEF: 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 B~ sta tement (refer to IZ and _DIro ). 

Syntax: 

_ TTlF: 

The normal lower left corner of th e character is placed at the current cursor position (refer to 

Chapter 5 for cursor information). The cursor position can be set by a F'I~ I1·lTlF' statement 

(refer to F' ~ I .J T ' statement) or by the display control keys. The control keys are used in the 

following manner: 

G:J moves up one line spacing . 

c;:J moves down one line spacing. 

c;:J moves left one character space. 

c;:J moves right one character space. a c;:J , c;:J, c;:J, c;:J moves one plotter reso lution 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 :: I ;, statement), use the following key : 

C spa c e J moves right one character space. 

~ ~ (bac kspace) moves left o ne character space. 

~ J (linefeed) moves down one line space. 

~ H (vertical tab) moves up one line space. 

In additio n, ~@ (carriage return) returns th e pen to the position it had before th e T 

T F statement, or to the point la st moved to by a display control key. 

LETTERing is performed in 1 and with current , and parameters. 

To exit the letter mode press the G , 8 . @ill, or any special function key . 
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113 
213 
313 
413 
513 
613 
70 
813 
913 
11313 
110 
120 
121 
122 
130 

! H* THIS PROGRA~l ALLOWS YOU TO PRINT LETTERS ON THE PLOTTER H* 
BY TYP I NG THEN Hl Ol~ THE KEYBOARD. 

PLOTTER IS 7,5, "9872A" 
LIMIT 113,2113,113,1513 
FRAME 
CSIZE 7,.5 
! 

LETTER 

HID 

SELECT THE 9S72A AS PLOTTER. 
! DEFHlE AND FRA~tE THE HARD CLIP 

LII·tITS. 
SELECT THE CHARACTER SIZE AND 
ASPECT RATIO. 

! DEFI NE THE LETTER 110DE. l·tOVE 
THE PEN (VIA THE SYSTEI't 35 DISPLAY 
CONTROL KEYS) TO AI<Y POSITIott 
WITH I N THE PLOTT HI~ AREA AND DRAW A 
CHARACTER BY TYPING IT IN Oft THE 
KEYBOARD. 



Chapter 5 
Digitizing and Cursor Control State­

ments 

Introduction 

Th e statements expla ined in this chapter allow you to obtain X, Y coordinate data from prev i ­

ously pl otted data pOints. This p rocess is called d igitizing and is essen tiall y the inverse o pera ­

tion o f plotting. Plo tti ng sends X ,Y coordinate values to the p lotter which moves th e pen to the 

specifi ed locati on o n th e plo tting area. Digitizing lets you move the plotter 's pen to a point on 

the plotting area and return th e X , Y coordinate values of that point to th e computer. 

It is important to note that the " pen" and the " cursor" are two separa te en tities; one does not 

affec t the locatio n o f the other. The location of eac h is controlled and maintained by the 

computer. 

The pen loca ti on is the location at wh ich pl o tting opera tions are being p erformed ; th e cursor 

position is the pOint where digitizing is being performed. For digitizi ng , th e pen is raised and 

moved to the current cursor position. It shows th e cursor position unti l digitizi ng is complete. 

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

The exa mples in this chapter utilize an HP 9872A Plo tter as the plotting device. Positi on the 

pen (used as the cursor) by pressing th e pen arm control buttons located on the plotter 's front 

panel. T o enter a point during a digitizi ng operation , press the 8 key on th e plotter and the 

value is returned to the computer. 

On a 9872A equipped w ith a d igitizing sight, the sight must be placed into a pen stall and 

selected by a sta temen t for proper operation. Th e digitizing proced ure is th e same as that 

for a plotter without a digitizing sight. 
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DIGITIZE Statement 
The DI(~ITL=l 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 8 at which tim e the coordinate 

values of the location (in curren t units) are assigned to the first two variables specified in the 

DI'~ITIZl statement. The third variable, if specified, is assigned pen status information . 

Syntax: 

DI(~ITI=E XVllrlllble ~ Y Vilrilible [ ~ pen status string variable] 

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

variable specified a nd 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 s tring variable . 

On most plotting devices the pen is used for digitizing . On the 9872A, a special digitizing sight is 

optional for digitizing operations. This sight can be loaded into one of the pen stall s and is 

selected with a F-. statement for use with -. I statemen ts. 

To digitize on an incremental plotter, position the pen via the display control keys (refer to 

- T re' statement), then press 8 . 

Digitizing On the 9872A 
When a statement is executed and a 9872A Plotter is the curren t plotter, the 

following activities typically occur: 

• If the statement is being executed for the first time after a 

state me nt . the plotter's pen arm moves to the lower left corner of the hard clip limits . The 

8 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 8 key to send the coordi nat e values of the point to the computer. 

Th e program automatically continues execution. 
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Digitize For Other Statements 
If the L UH T, i ,_ T c.. , or _L IF' statements are executed witho ut parameters , th e compu­

ter will automaticall y enter a digitize mode and wa it for you to enter two opposite corners in 

place of the parameters of the exec uted statement. The pen on the pl otter ca n be moved and 

the points entered as described in th e previous paragraphs. (Use 8 , 8 , and 8 , 8 )· O n 

plotters othe r than the 9872A, refer to the plotters' opera ting manual for the digi tize procedure. 

Exam ple: 

10 'THIS PROGRAt·1 DEt10NSTRATES THE USE OF THE DIGITIZE STATEMEtH. SEVERAL 
20 ! LmES ARE DRAWN ON THE PLOTTER; YOU CAN FIND THE COORDINATES OF 8tH 
30 POltH Ot~ THE LIt~ES B\, POSITlONHiG THE CURSOR (FUI> OVER THE POltH AHD 
40 PRESSmG THE EtHER KE\, m·~ THE 9872A. 
50 
60 PRHHER IS 0 
70 FI>::ED 2 
80 PLOTTER IS 7.5, "9S72A" 
90 LIMIT 10,210,10,150 
W0 FRAt·IE 
lW 
120 
130 
140 
150 
16fl 

! ***** DRAl<! R LINE TO GDU 100, U3E1 
t-IC,VE 0,0 
DRAt,~ 1(H3,100 

! SPECIF\' PRlH TClJT DEVICE. 
SPECIFY FIXED 2 FOR PRINTWT. 

! SPECIF't 9872A AS PLOTTER. 
! DEFH~E THE PLOTTmG AREA. 
! FRAt1E PLOTT HlG AREA. 

FOR THIS EXAt1PLE. 
! NOVE THE PEti TO 1::.1,tt. 
, DRAH THE LINE TO W0, W0. 

170 ! ***** DRAI-l R TRIRt·~GLE FOR THIS 8<At·IPLE. 
180 t'10VE 60,50 
190 DRAH 80, 1~3 
200 DRAl,j 4121, 1 (1 

210 DRRW 60,50 
2213 ! 
23121 ! ***** INITIALIZE CURSOR POSITIOH At·m TVPE. 
240 PO ItHER 50,50 
250 
260 
270 
280 ! ***** LOOP TO DIGITIZE ponlTS 
290 Loop: ! 
300 DIGITIZE X.\',A$ 
31121 PRHH >~,'y' , A$ 

32£1 GOTO Le,op 

, POSITION CURseR m CENTER OF PLOTT I NG 
AREA. 

! mpUT CURSOR COORDINATE" PEN STATUS. 
! PRmT COORDHlRTE. 
! DO IT AGA H~, FOREVER. 
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Example Cursor Location ~ 
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POINTER Statement 
The F'CIU··HEF' statemen t moves th e cursor to a specified absolute cursor locati on. 

Syntax: 

POIt--·1TER X parame ler , Y parameter 

The X and Y parameters are specified in current units . If the cursor location is outside the hard 

clip limit, the pen moves on ly to the limit and stops . 

This state me nt can be used to position the pen when a n initial digitizing point is known. 

Example: 

I H* THIS PROGRAr'l DE"'Of~STRRTES THE USE OF THE POmTER *** 
STATEr'IEHT TO fl0VE THE CUF:SOR TO R DESIRED LOCATIOH. 

2 
10 PLOTTER IS 7,5,1'9872A" 
<:0 LIMIT 10,21'3,10,150 

40 FRRr1E 
50 POHHER 10, 10 
60 CURSOR >~. Y 

70 t'lOl".'E 7~1, 50 

80 LORG 5 
'3~3 CSIZE 7 
11210 LABEL USIHG "K"; X, ", II, 'r' 
110 PEI·~ 0 
120 EI·m 

I SELECT THE 9872R AS PLOTTER. 
I DEFlf~E THE PLOTTIHG RREA. 

AI·m FRAME IT II~. 

! t'10',,'E THE CURSOR TO PO It~T <10 , 10 ). 
I RETURI~ THE COORDII~RTES \I IA A 

CURSOR STATEr'IENT Afm F'R HH 
THEr'l IN THE CEHlER OF THE HAF:D 
CL IP HBOX" . 

10 , 10 
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CURSOR Statement 
The UF' - JF' statement returns the cursor coordinate locatio n and pe n status information to 

the specified variables . 

Syntax: 

._ UP' IP X va riable , Y VIITlable[ pen status string variable] 

The returned X and Y values are the coordi na te values of the cursor location in current units. 

The optio nal third variabl e must be a s tring variable or substring and is assigned the character 0 

or 1 depending on th e pen's up or down sta tus. If th e pe n is up , 0 is assigned to the string 

variable and if th e pen is down , 1 is assigned to th e s tring variab le . 

Re me mber, the plo tting location and th e cursor location are NOT the same thing. Although 

the y may physica ll y be th e sa me, th e plotting locati o n of th e pe n and the cursor locati on are 

kept track of se pa ra tely by th e computer (refer to Chapter 5 , Introd uction ). 

On the 9872A, th e ac tu al pen location a t th e curren t tim e is returned to the variables. On 

incre me ntal plotters, the positi on most recently set for th e cursor (b y F' I IT~F' or D 1-

l' I ) is return ed . 

Example: 

I THE FOLLOI.JJt tG PROGRA~I LIt·IES IOlotlSTPATE HOI,j TO FJt.1D At1D PRINT 
I THE CUP'3OP ':3 LOCATI OH AND PEtl STATUS , 

PLOTTEP I ':; 7,5 , "'j:372A" 
PRIIITEP 1'3 <) 

LIt·tIT 1 0 . 2 10 . 1 0 , 15~j 

FRAt'IE 

90 F' OItH EF' 50,5(1 
100 
110 
120 CUP':.OF' :': . V.A.t 
130 PPltlT .: . 'l .A I 
14(1 
150 
160 EHD 

! SPEC I FY 9872A A:3 PLOTTER, 
I ACTIVATE THE SYSTEI'I .35 PRIHTER . 

DEFItjE THE PLOTTJt.IG AREA. 
I FRAt'IE THE PLOTTmG AREA . 

I SET THE CURSC/< PO HIT FOR TH I S EXAI'IPLE 

I ItIPUT CUPSOP PO';ITIOtI AtlD PEtl STATUS. 
I PPHIT CUP';OR PO'oITION AtlD PEt·1 STATUS. 
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WHERE Statement 
The I~ statement returns the coordinate values in current units of the current logical pen 

position . If the pen is displaying the cursor location. PI will not return the physical pen 

position. 

Syntax: 

X Vllriable Y Vllrilible [ pen status string variable] 

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

statemen t is capab le of returning coordinates that lie o utside 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 th e pen is down , 1 is assigned to the string variable. 

Example: 

10 
20 
30 I~HERE '., y, A$ 
40 

50 
6(1 PPItH , i, A$ 
70 
80 

I RETURt! THE COORDINATE OF THE 
I LAST LOGICAL PEt! POSITlot1 Attn 

PEt! '3TATUS. 

I PRHlT ~, Y Attn PEN STATUS. 

SI3 I DO t·!OT PUN THI~, PROGRAt'1, THESE ARE Ot!LY EXRI'1F'LE PPOGRRt'1 LINES. 
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Appendix A 
Example Programs 

The example programs contained in this appendix demonstrate some applicatio ns of th e Sys­

tem 35's plolting capabil ity. You can experiment with the m to become more fami li ar with the 

plolting proced ures presented in this manual, or revise the m to fi t your own applications. 

79 
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10 I THIS PROGRAI'l DRAf!S A FOOTBALL FIELD TO DENONSTRATE SOliE INTERESTHIG 
20 I CAPAB I LITIES AND PROGRAI11'1lNG TECHNIQUES 
30 
40 PLOTTER IS 7,5 , "9872AII 
50 FRmlE 
60 LOCATE 10,112,10,90 
70 SHOW -60,60, -8121,.<3,80...-:3 
80 DEG 
90 
10~3 t ***** DRA~~ 'y'ARD LINE":';. 
110 CLIP -4£1,40, -80/:3,8~3 :3 
120 LItlE TYPE 3 
130 GRID 10,70.-40.-313 
140 
150 I H+H DRAt< FIELII PERlfolETER. 
160 CLIP -50,50,-80 '3,80 .. '"3 
170 LWE TYPE 1 
180 FRANE 
190 
200 I H**+ DRAt,! END ZONES. 
210 CLIP -613,60,-8.0.'3,80.':3 
220 mAI'lE 
230 
240 t ****.;.:. DRAH GOALPOSTS. 
250 CSIZE 3 
260 LCPG 5 
27'3 LDIR I) 

280 FOR GCL;,.1=-! TO 1 STEP ~ 
290 FC~ Post =-1 TO 1 STEP 2 
3[H) MOVE GCL3.1.;0:60, Post 4: 
310 LABEL USIHG "f:.'''; "0" 
320 tlEn PoH 

3413 
350 ,~** ... * LABEL YARD LH~ES. 
:36~3 CSIZE 4 
~:70 LORG 5 
380 FOR 5; d~·=-l TO 1 STEP 2 
390 FOR 'Y'3.t"'d=-40 TO 40 STEP 1(1 
400 LDIR 90+90"-"SGt-HSide) 
410 t'10'v'E Yard.SidE-*25 
420 LABEL USIHG "DD" ; 50-ABSClard) 
4-30 t~E::n ""':t..t"d 
44~3 HE>~T S 1 de 
4513 I 
4613 I +-++.:0:- LABEL EtlD ZOHE~3. 
470 CSIZE 8 
4813 LORG~, 

490 LDIP '30 
5130 NOVE -55~0 
510 LABEL USIPG "J<.";"Hot·lElI 
52(1 LDIR -90 
530 NOVE '5':" (1 

540 LABEL USIHG "~-. " ; '\lISIT(~'S" 

550 
56~3 I +*+.:0:-" LABEL '3CC~E 

I SPEC! FY 9872A AS PLOTTER. 
I FRAI'lE PLOTT H~ AREA. 
I SPECI FY tIEl,! PLOTTlt-rG AREA. 
I SPECIFY ClVERALL SIZE. 
I SET DEGREES flODE. 

I CLIP LE~IGHT OF YARD LHIES. 
I SPECIFY DASH LIt~E. 
I DRAt,! YARD LI HES. 

I CLIP AT FIELD PERII1ETER. 
I SPECIFY SOLID LJt~E. 
I DRAW PER HIETEP. 

eLI P AT HID ZOt·1ES. 
I DF:AfoI PEPHlETEP AROlltm EI~D ZOHE". 

I SPECIFY CHARACTEP SIZL 
CENTER LABELS. 
LABEL LEFT TO RIGHT. 
SPEC I F'( OflE OF mo GOALS. 
SPEC I FY O~~E OF Tl<JO POS T8. 
I'lO',IE TO GOALPOST POSITlOtl. 
DRAf.! GOALPOST. 
DO IT AGAHI FCl': OTHER POST. 

I DO IT AGA Jt~ FOR OTHER GOAL. 

I SPECIFY CHARACTER SIZE. 
I CEtHER LABELS. 
I SPECIFY ONE OF mo FIELD SIDES. 
I SPECIF'l YARD LIHE. 
I HNERT LABEL DEPEIlDHlG 011 '3IDE. 
I fl0VE TO YARD AND SIDE. 
I LABEL YARD LItlE. 
I DO IT AGAIH FOP t~En YARD LItlE. 
I DO IT AGAIH Fa> OTHER SIDE. 

I -;E T CHARAe TEP SIZE. 
I CEtHER: LABEU. 
I LABEL BOTTOI'l TC' TCl". 
I 1'10VE TO LEFT Elm ZONE. 

LABEL Elm Z0I1E. 
LABEL TOP TO BOTTOI'l. 

I 1'10VE TO RIGHT Elm ZOIIE. 
I LABEL F:IGHT Etm ZOIIE. 

570 CSIZE '5 1 '3[T CHARACTER -:;12E. 
580 LORG 5 J CEtHER LABELS. 
5'~0 LDIF' 0 I LABEL LEFT TO RIGHT. 
600 t'1C~""E 0. -:::5 J 1'·1(I· ... 'E - BOTTor~ OF PLOTTIHG AREA. 
6113 LABEL U'3H1G ltj<II;"HOt'1E 21. ' ... 'r-:;ITOP"; 14" J LABEL SCOPE. 
620 EtlD 



W 
L 
o 
I 

HOME 21, VISITORS 14 
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< 
H 

U1 
H 
-j 

o 
/0 
U1 
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10 ! THIS PROGRAI'I PLOTS THE SIHE(Xl/X FROI'I -4PI TO +4PI TO DEt'lOHSTRATE 
20 I CAPABILITIES Afm PROGRAI1mHG TECHNIQUES. 
30 I THE PROGRAfl ~HLL STOP AND ,IAIT FCR YOU TO I'IOVE THE CUR'3CR TO DIGITIZE 
40 I A POHH, AHD THHI PRUIT THE "X" AI1D "Y" VALUES. 
5~j 

68 
78 

PLOTTER I S 7,5~ "9872Au 
LIMIT 10 , 210,10,150 
FF:AfIE 
PRINTER IS 0 
RAD 
LOCATE 15,125~15,85 
! 

I SPECIFY 9872A AS PLOTTER. 
! DEFINE THE PLOTTHIG AREA . 
I FF:AME PLOTTHlG AREA. 

SPECIFY INTERHAL PRUHER. 
I SET RADIAHS I'IODE. 
I SPECIFY GRAPH BOUNDARIES. 

90 
180 
110 
121Z1 
1:3121 
140 
150 
160 
178 
tEa) 

! *HH SPECIFY t'IA;,m'IUt'l AND MINIt1UM I'ALLIES FOR USER UHITS. 
>{ rll i ty=.......:l *f' I 
:=<rrl::ix=4'i1if'I 
· .... r(1i n=- , 5 
Yrfl:ix=1 . 5 

190 ! HH'* SPECIFY USER UIUTS, DRml AXES AHD FRAI'IE GRAPH. 
2130 SCALE ><m in, >( rr\::i X, 'i'min, YUI:tX ! SPECI FY USER UtHTS. 
21 0 AXES PI / 6, .5 ,0,f1, 3 ~ 10 ! DRAH A~"\ES. 
220 FRAt'lE I FRAt1E PLOTTI fIG AREA. 
2~:L) 

24€1 ! ***** LABEL A~";ES , USIHG SUBROUTINES. 
25(1 GOSUB L::-:a X1S ! LABEL >~ AXIS. 
26~j GOSUB L~.e x i s ! LABEL Y A>ns. 
270 I 

280 I *H** PLOT FUI1CTIOf.1 i,1ITH FI LL TO BASE LHlE. 
29(1 FOR :>::=>::m; n TO ;<ffl:i X STEP PL/20 
:3(nj IF X=~<flil n THH~ t'10"/E X~SIt~(S)/>:: 
31 0 IF >:: =1,) THEH 350 
320 DPAl·J >:: . S IH OO/X 
330 t'1Ct'./ E >~ , t1 
341Z1 DF'Al·J X, -; Hl';>D/:~ 
,:50 fIE)<T X 

370 I ***** t'10"/E At-m LABEL PLOT 
~::::a) t'10\"E -'3 . SiP 1,1. 1 
390 LORG 1 
4t10 C'::.12E:3 
4 10 LABEL USIHG "K" ; "S I H (>~:'/"':" 
4 2.:::1 C:: I:E~: 

! NOVE TO START IF >~:::;~roi n. 
! A' ... 'O ID DI'·/IDIHG BY ZERO. 
I DRAi,I TO l-lEXT pOlin Ofl CURVE. 
I 110VE TO BASE LHIE. 

DRAi~ BACK TO CUfi',1E FCR FILL. 
f18<T PO IIH OH CURVE. 

I 1'10'.,'E TO START OF LABEL . 
I SPECI FY LABEL ORIGHI. 
! '3PECIF 1

( CHARACTER SI2E . 
! LABEL PLOT. 
I RESET CH AR SIZE FOR DIGITIZE. 

4 .:':1] POItnER -2 4'1.. 5 , 0 
440 

I PUT PO linER AT "," A'3 St'lALL CRO%. 

4 50 
4 t:O 
470 
4:::: 0 
4 '~ O 

I -,-,- THIS ALLOHS YOU TO DI GITIZE AI1D PF'lIn POHITS 

5 00 
5 10 
~520 

53(1 

Loop : I 

DTGTTr:E :': , \' 

PF'Itn U'::ItlG "2(V , .>l1D.2D),2 " ~ " '<= ". 

(;OTO L,:,op 
a ID 

540 I .... .". ..... .,. LA£:EL A:-:E':; POUT I1lE'::;. 
550 L :---;:" Y l~ : I 

! ~IAIT FOR CONTHI-'E THEI-l HlPUT 
I :! PRINT X AND \' Ol~ SPECIFIED 

PT , " PI . Y=" .Y 
I DO IT AGAH1, FOF'EVEF'. 

, AIID Y 
PR I11TEP. 



5613 CSIZE 3 
570 LDIR -(PI / 2) 
5813 LORG 2 
590 FCR Xl=Xmin TO Xr~:tx STEP PI 
690 NOVE Xl, Yr(d n 
610 LABEL USING "M4DX,K";Xl/PI,IIPI" 
620 NEXT XI 
630 RETURN 
640 
6513 Lyaxis: ! 
6613 CSIZE 3 
6713 LDIR 0 
680 LORG 8 
690 FOR '(1 =Ymi n TO Ym3.. x STEP .5 
700 t10VE Xmi n, Yi 
710 LABEL USING "t1D.DDX";Yl 
720 NEXT YI 
730 RETURfl 
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I SPECIFY CHARACTER SIZE. 
I SPECIFY LABEL DIRECTION, DOWN. 
! SPECIFY LABEL ORIGIN. 

! t'10VE TO LABEL POSITION. 
I DRAW LABEL. 
I DO IT AGAHI, UNTIL Cot1PLETE. 

I SPECIFY CHARACTER SIZE. 
I SPECIFY LABEL DIRECTION, L TO R. 
I SPECIF\' LABEL ORIGIN. 

I t'IOVE TO LABEL POSITION. 
DRAI-l LABEL. 

I DO IT AGAHl, UNTIL COMPLETE. 

1.50~--------------------~--------------------~ 

SIN ex)/x 

-,50 

, , , 
~ N W ~ ~ W N .. 

! ! ! ! ! ~ ! ! ! 



84 Appendix A/Example Programs 

10 I H* THIS PROGRAt'l DEt'10NSTRATES THE USE OF DIGITIZE *** 
20 AHD CURSOR STATEt'IEI'lTS TO RETURN AND PRIIH 
30 COORD mATE DATA. ALSO, ADDITIONAL TRIG FUI~CTIOI~S 

40 ARE DEt'I01~STRATED. 

50 
60 
70 
80 
90 
10121 

! 
PLOTTER IS 7,5~"9872AIt 
LIMIT 1121,218,10,150 
FRAt'IE 
SCALE -10,10,-7,7 

! SELECT AND ACTIVATE PLOTTER. 
! DEFINE THE HARD CLIP LIt-IITS. 

BOX-IN THE HARD CLIP LIt'1ITS. 
! ESTABLISH USER DEFINED UI~ITS. 

110 I DRAH A IH NDt'1I LL: 
120 PLOT 0,0 ! PLOT TO THE CENTER OF THE BOX, SET 
130 Radi '"s=6 ! THE DEGREE NODE, AND ESTABLISH AN 
140 DEG INITIAL RADIUS. 
150 FOR S~c t i on=O TO 270 STEP 30 ! DRAI~ THE BLADES: DEF mE 3/4 OF 

THE CIRCU~IFERENCE FOR THE BLADES. 
16<3 FOR D~gt'~~=S~ction TO S"ction+15 STEP 5 I DEFINE BLADE WIDTH (15 Deg 's) . 
17121 PLOT Ra,j;u:::.*COS(Degree),Radius*SIN(Deqree) ! DRAW THE BLADES BY PLOTTING 

FRot-l ORIGIN TO CIRCUt'IFERENCE. 
180 NE:X:T De9t"'ee ! GO ON TO THE NEXT Degree. 
190 PLOT 0, (1 

280 NEXT Sec t i on ! GO ON TO THE NEXT Sec t ; on. 
210 
220 
230 ! DRAl'1 ADD I TI OI~AL RADI I : 
240 FOr;: Radi u5=5 TO 2 STEP -1 I DEFmE THE NUt'IBER OF RADI I TO BE 
258 FOR Sect:-lon=0 TO 27(1 STEP 30 ! DRAl·Jt4 THROUGH 3/4 OF THE CIRCLE. 
260 NO'·/E F'adius*COS(Degree),Radius*SIN(Degree) ! t10VE TO THE PROPER 

LOCATION ON THE BLADES. 
278 FC~~ Degt"E'E'=Section TO Section+15 STEP 5 ! COt-iFINE PLOTTING l.JITHIN 

THE BLADE fllDTH. 
2:::0 PLOT R:sd i u;:,:t;'COS(D€'gr-€'€:' ~ Radi usiSI~l(D€'gt-'ee) ! DRAl~ THE RAD I I. 
2';'£1 
300 t~EXT Degt ... .;;,€:· 

310 t·lE::<T SECt-lOr. 

.320 NE:n R:tdlUS 
:BO 
340 

t·l0· .... E U. ~J 350 
~:t.O HHERE A,1 ' . A(2) 
3:-"0 

POIIITEP 

400 

~ ~ --' . -' 

410 DIGITI:E A(5 '.Au;) 

420 

4::0 
440 
450 t·10'·/E 5 . -1 
4€.0 LOpe; 5 
47'0 C':. I:E :-" 
4:::0 FOP E1 ~rn.;:nl =1 TO ~ 

4?0 LABEL U':·ItIG "~:D .DD " : A'El':f!lE·n ~ 
500 tlE'-'T El':fuo:t",t 
510 PEtl (I 

520 EtlD 

I GO Ot~ TO THE NEXT Degr·ee . 
I GO OI~ TO THE flEXT S~,: t ion. 
I GO OI~ TO THE I'IE>< T Rad i '_'5 • 

I USIl~G THE ORIGHI OF THE CIRCLE 
I AS THE PHI POSIT 1011. RETURN 
I ITS COORD HlATES './ I A 1,IHERE STATEt'IEI-IT 

TO A(l) AND A(2). 
I t'10','E CUP'30P TO 11E1~ LOCATI OJ.! (HERE . 5,5) 

AtlD RETURI~ IT,; COOPDII IATE'3 '.,,·IA A 
I CURSOR ~:TATEt'IEtlT TO AO) AIID A(4). 

I i'IOVE THE PEII ARt'l TO All'" POHIT (HERE , 
-5.4,-.17). AND PPESS "E~nERu. 

THE COOPDIIIATES: APE PETUPIIED TO 
8(5 -, AtlD Ii':';), 

I [IF'AI'1 THE PETUPIIED ',,iALUES : 
I POSIT!,)tl THE PEII III THE 
I UtU'lAF'VED PUADFAt-H OF THE ': IPCLE AND 
I E3TABLI';H CHAFACTEF' :::I:E AHD OF'IGIH. 
I DEF HIE THE .... ·ALUES TO E:E DPAHtl. 
I [lPAl-J THE '",'ALUE'" 011 THE F'LOnHIG AREA . 
I I~O Ot-I TO THE t·lE·:T ' ... 'ALUE. 
I !'ETUPtl THE PEtl TO IE ',TALL. 
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0.00 
0.00 
5.00 
5.00 

-5.40 
-. 17 
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Appendix B 
Reflected Plots 

Reflected plots are those that appear to be upsid e down, backwards , or mirror images of what 

would be considered a normal plot. Sometimes it is desirable to produce a refl ec ted p lot, such 

as when you wa nt 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 paramete rs in one o r more o f th e 

following plotter sta temen ts . 

• LI 1I r 

• LUl.. "'ITl 

When two or more of the above statements are used in a program th e net reflected result is the 

combination of each statement' s effect on the plot. 
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The following illus tratio ns show the three types of refl ected plots : 

Plot 
Reflected across 
the "Y" axis 

--2 T 2:3 L __________ ______ _ 

-~-------------~:::-
" 

--

Piol 
Reflected through 
the origin 

Y Axis 

,./: , , , 
.. r : 

"" I I .. :': ' 

Normal Plot 

E5T5--

.. :" I 1 " , L -+' ___ ''\ 
-~::.- --i---- r -----:.::: I 

,", I .............. I 

L 

, 
~: --,) 

, , 
7 : , , , , 
lE212--

Plot 
Reflected across 
the "X"axis 

X Axis 
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Exchanging various parameters of the clipping a nd scaling state ments will produce a number of 

reflected plot results. As the diagram below indicates, PI a nd P2 are the scaling calibration 

pOints set by the L H'I I T statement a nd PI ' and P2' are the scaling points se t by the LOCRTE 

statement (these d efa ult to PI and P2 in th e abse nce of a LOCRTE statement). Exchanging 

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

.-_____________________________________________ ,P2 

.-________________________________ . P2' 

.-LOCATE Boundary 

P" 

..- lIMIT Boundary 

P' 

Whether a plot, o r label, or both are reflected depends upon which para meters are exchanged . 

In general, exchanging the hard clip parameters will alter plots and labels within th e hard clip 

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

It should be noted tha t th e I ['1 I T statement can be used to refl ec t BOTH plots and labels, but 

altering T parameters will reflect o nly plots. 
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Appendix C 
External Plotter Installation 

Introduction 
Hewlett-Packard and several other man ufacturers have external plotters that can be connected 

to the System 35. The following informatio n will aid in co nn ecting th e HP 9872A Plo tter and 

some of th e oth er manufacturers' incremental plo tters to the computer. 
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9872A Plotter Installation 
The 98 72A Plotte r can be used as an external plotte r with the S ystem 35. Refer to th e PL ~T­

TEP I '3 statement for informati on on how to select the 9872A as the ac tive plotter. 

Insure that the interface select code switch and plotte r address code switches are set to th e 

prope r positions as indica ted below. 

Interface Select Code 

The 9872A Plotte r is co nnected to th e Sys tem 35 via an HP 98034A HP-IB Interface. Refer to 

the HP 98034A HP-IB Interface Installa tio n and Service Manual for complete information 

about th e interface and cables( P I N 98034-90000) . 

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

switch (s hown below) using a small screwd river. 

S elect Code Switch 
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Plotter Address Code 
Since eac h HP-IB interfa ce can have as many as 14 devices co nnected to it, each device must 

be se t to a specific address code. 

The pl otter can be set to anyone of 3 1 HP-1B addresses ranging fro m 0 th ru 30. Eac h address 

ca n be selected by se tt ing th e switches on the plotter back pa nel (shown below) to th e appro­

p riate bina ry bit positi ons for the particular address val ue des ired. 

The plotter is set to an address code of 5 at th e factory. Check yo ur plotter for th e proper switch 

positions. 

"F'F'r''''''·F~·(I··l''I·' 
••.• ' • . • . , .. .... ·'t'·'c \ ...................... "~" 

Plotter Address Switches 
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The following table lists the switch posi ti ons for eac h address value: 

Address Switch Positions 

Address Characlers Address SWitch SeHings Address Codes 

lislen Talk (5) (4) 13) 121 (1) decimal octal 

sp @ 0 0 0 0 0 0 0 , 
A 0 0 0 0 1 1 1 

• 0 0 0 1 0 2 2 

• C 0 0 0 1 1 3 3 

$ D 0 0 1 0 0 • 4 

" E 0 0 1 0 1 5 5- pleset 

& F 0 0 1 1 0 6 6 

G 0 0 1 1 1 7 7 

1 H 0 1 0 0 0 • 10 

) I 0 1 0 0 1 9 11 

J 0 1 0 1 0 10 12 
, K 0 1 0 1 1 11 13 

L 0 1 1 0 0 12 14 

M 0 1 1 0 1 13 15 

N 0 1 1 1 0 14 16 

0 0 1 1 1 1 15 17 

0 P 1 C 0 0 0 16 20 

1 0 1 0 0 0 1 17 21 

2 R 1 0 0 1 0 ,. 22 

3 S 1 0 0 1 1 19 23 
4 T 1 0 1 0 0 20 2' 

5 U 1 0 1 0 1 21 25 

6 V 1 0 I 1 0 22 26 

7 W 1 0 1 1 1 23 27 

• , 1 1 0 0 0 24 30 

9 Y 1 1 0 0 1 25 31 

Z 1 1 0 1 0 26 32 

r 1 1 0 1 1 27 33 

< 1 1 1 0 0 2. 34 

r 1 1 1 0 1 29 35 
, 1 1 1 1 0 30 36 
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9872A Loading Instructions 
Loading Pens 

Switch th e plotte r powe r switch on. After the plo tter ' s initialization process is compl ete and the 

plotter arm has stopped moving, you can install the pe ns. 

Ring fils into slol 

Installing The Pens 

Select th e color of pen that you wa nt in pe n storage location 1. Re move the cap and place it in 

the pen stall as shown in th e picture above. Note that th e thick ring aro und the middl e of the 

pe n fits into the slo t in the pe n stall. Now press G and pen location button 8 . The plo tter 

arm will put the pen in th e first storage location . Repea t this proced ure with three more pens , 

substituting th e a ppropria te pe n location button fo r eac h one . 

Loading Paper 
(~.~I 

To load paper, first press ,~o . This releases the paper hold-d own mec hanism and moves the 

plotter arm to the upper righ t corner of the platen. Lay a sheet of paper on the plate n surface and 

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

platen. Press I~I . 
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Incremental Plotter Installation 
An incre mental plotter can be used as an external plotter with the System 35 using the 98040A 

Inte rface . Refer to the F'LOTTER Ie:; 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 Insta ll ation and Service Manual (P I N 98040-90000) for infor­

mation concerning the select code switch and a list of incremental plotte rs that ca n be used with 

this interfa ce. 
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Syntax Summary 

R><ES [X lle spacing , Y lle spacing [ , Xln leTseCtion ~ Y lnle rseCllon [ ~ Xmajor CQunt , Ymajor count [ , major-tic 

size ]]]] 

Th e A><l , state men t draws a pa ir o f axes with optional (linearly spaced ) tic-m arks. 

_ LIP [Xmin , X mllx , Y mln , Y mllx] 

The _ 1P statement defines th e soft clip limits. Omitting the parameters all ows any two 

diagonal corners to be digitized . 

. _~1- height[ aspect rat io] 

The _::01-1 (character size) statemen t is used to specify the size and aspect ratio of 

characters used in labels . The height d efaults to approxi mately 3.3 GDU's (15 / 4.54) . 

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

U~' .- X varlable Y variabll' [ pen sta tus string variable] 

The statement returns the values of th e cursor coordinate to th e specified 

variables. Pen stat us is assig ned to the string variable; 0 for up , 1 for down . 

[ I ].L T -...... X Vllriable Y varlable [ pen status string variable] 

The I I T state men t pa uses program executi on a nd all ows you to repositi on th e 

cursor; after two pOints are digitized , exec uti on is res um ed a uto matically. The coord inate 

of the cursor is assigned to the specifi ed variables. Pen sta tus is assigned to th e string 

variable ; 0 for up , 1 for down . 

X p.uameter Y parameter 

The statement drops the pen and moves it to the absolute X.Y coordinate . 
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FRAt'IE 

The FF~At'IE state me nt draws a box aro und th e current clipping area . 

GCLEAP [pape r advance] 

The CCLEAR state ment cl ears a ny previ ously plo tted data. On the HP 9872A Plotter, 

this sta te me nt is ignored . On plotte rs with roll -paper, this stateme nt wou ld adva nce th e 

pape r. 

GR I D [Xlle spacing , Y lic spaci ng [ , X in teTsection , Y lntersection [ , X major coun t , Y major count [ , minor tic 

size]]]] 

The CRI D state ment can be used as an a lternative to the A><E'::; state ment and is used to 

draw a full scree n grid . 

I F'L OT Xincrement , Y lncremen t [ , pen control] 

Th e IF'LOT state ment a ll ows incre me nta l plo tting from the last plo tted point. The pe n 

control is the sa me as for the PL :n state ment. 

LABEL list 

The U"lBEL sta te ment is used like the PPIt IT state men t to draw labels o n th e pl otter. 

LABEL LI'~, Hie image specifier ; lis t 

Th e I Be _ IJ'-H·jl:; statemen t is used li ke th e F'F'hlT 1J'=,Irj~ statement to d raw 

form atted labels o n the plo tter. 

'Tn F' 

The " statemen t all ows you to draw all keyboard alpha num erics a nd sy mbols by 

typi ng the m in on th e keyboard . 

a ngle 

Th e state me nt specifies the a ngle at whic h subseq uent labels will be drawn . The 

a ngle specifi es counter-cl ockwise rotation of the label from th e positive X-axis in curre nt 

angular units. 
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I I r"'1 I T [Xmin . X mllx ~ Y mi n ~ Y max] 

The I r'l I T statement defines the hard clip limits (or plotting area). The units are expres­

sed in millimetres with the origin at the lower left physical limit. When the parameters 

aren't included, any two diagonal corner points can be digitized. 

I It ~ 'r P ID number [ , length] 

The I r statement selects o ne of several solid or dashed line types. The range 

of the 10 number is 1 through 10; 1 is the default length . 

[Xmin . Xma)t Y min Y male] 

The statem ent sets the area that c;H I will fill o r ,= _ '-'LL will map . The units 

are expressed in GOU's . Any two diago nal corner pOints can be digitized if the parameters 

are not included. also invokes soft clipping a t its boundaries. 

origin position 

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

any subseque nt labels are drawn relative to the curren t pen location. The ra nge of the 

origin position is 1 thro ugh 9. 

The sta tement lifts th e pen and moves it to th e absolute X, Y coordinate. 

The state me nt sets millimetres as current user units a nd defines the o rigin . The 

origin is offse t from th e minimum hard clip corn er by the specifi ed a mount in millimetres . 

a ngl e 

Th e statement se ts th e ang le of rota ti o n for relative a nd incremental plotting . The 

angle parameter specifies a counter-clockwise rota ti on from the positive X -axis in curren t 

angular units. 
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F'Et,j pen number 

The F'Er·j statement specifi es the pen to be used, F' EI",j 0 (zero) specifi es return all pens 

to their holders on th e 9872A, 

PEI·jUP 

The F'Et~UP statement lifts th e pen off th e plotter paper. 

F'LOT X plHameter , Y parameter [ ~ pen control] 

The F'LOT statement provides absolute data plotting and pen control. The pen control 

defaults to plus one, The pen con trol parameter is interpreted as follows: 

Odd = drop pen 

Even = lift pen 

Positive = pen change after motion 

Negative = pen change before mo tion 

PLOTTEP I!::; [select code [ , HP-IB device address] , ] "plotter ID string " [, ste p size 

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

The PLOTTEF' I~=; statement defines where all plotter operations wi ll be directed. The 

two plotter ID strings and their default select codes are: 

1l9E172Rll 7,5 

" HKF'Et'1ErHAL " 5 

The default values for th e HKF:Et'1EtHAL parameters are: 

Parameter 

step size 

# of pens 

pen offset 

incremental plotter ID 

Default value 

.254 mm (.01 inch) 

1 

Omm 

1 

F'LuTTEP select code [ , HP-IB device address] I'3 uFF 

The F'l )TTlP ... IS OFF 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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PLOTTER select code [ , HP-IB device add ress] IS Cil'1 

The PLOTTER. .. IS m-I statement activa tes the specifi ed plotting device and d eacti­

va tes all o th ers. That is , all plotti ng statements a re directed only to the specifi ed device . 

This statemen t does not set the default conditio ns described und er th e F'LuTTER IS 

statement. 

PO I HTEP X parllmeter ~ Y plITllmeter 

The F'O I HTER statement moves the cursor to th e specified absolute position. 

RATI 

The RAT I 0 functi on returns a value eq ual to the ratio of th e ph ysical dim ension of the 

hard clip limits , th at is, the X dim ensi on divided by the Y dimension. 

PF'LOT X plITllm e ler , YplIrllmeter [ , pen control] 

The RPLOT statement all ows relative plotti ng from the last absolu te plotted poin t which 

is used as th e origin . The pen co ntrol is the same as for the PLOT statement. 

SCRLE Xmln ~ Xma_ , Ymin , Y mllK 

The SL.ALE state ment sets User Defined Units which are mapped onto the LOCATE 

plotting area. 

SETGU 

The :::;ETGU state ment se ts GraphiC Display Units (GDU's ) as the current units . 

'3ETUU 

The :::;ETUU statement sets User Defined Units (UDU's) as th e current units. 

SHOv-J X mln . X mu , Y min . Y max 

The SHUl'J sta tement defines an area that is s tretched or shrunk equall y in X,Y directi ons 

to fit wi thin the boundaries defined by the L I II.: TE statement. 
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Ut'kLIP 

The Utl_.L IP statement sets th e soft clip limits equ al to th e hard clip limits. 

l_I.JHE:.J~:O~ X varlable . Y variable [ , pen status string variable] 

The L'JHLF' state ment returns th e coordi nate values of the curren t logical pen position. 

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



ERROR 

1 1 [1 

1 1 1 
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Appendix E 
Plotter ROM Error Messages 

Description 

Plotter type specifica ti on not recognized. 

PI (ITTLR I-=:; state ment missing. 

l I r'1 I T specifi cations o ut of ra nge. 
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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 informatio n is availab le fr om a pheripheral and serial polling will determine 

what that status is. Poll ing commands may be entered on the keyboard or included wit hin a 

program. 

This appendix co ntains general information on polling. Refer to the System 35 I/O ROM 

Programming Manual (Part No. 09835-90060) for detailed information. 

NOTE 

The I/O ROM must be install ed in the computer in order to 

perform polling operations. 
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Masking Syntax 
The mask co mmand is used to defin e the status which is o utput by parallel and se rial polling. 

The following sy ntax is used: 

':'UTF'UT select code ; " 11"1 [E- mask[ , S-mask[ , P-masklll ' 

The three mask para meters allow you to specify th e co nditions under which an error message . 

require servi ce message, and para ll el po ll response will occur. 

E-Mask 

specifi es the decimal equivalent of th e bit values of the plotter error numbers that wi ll set the 

error bit (bit 5) of th e plotter sta tus byte and turn on the error light on the plotter fron t panel. 

E-Mask Error 

Bit Value Number Meaning 

1 1 Instructi on not recog nized 

2 2 Wrong number of parameters 

4 3 Bad parameters received 

8 4 Ill egal character 

16 5 Unk nown character set 

32 6 Position overflow 

64 7 Not used 

128 8 Not used 

For example an E-mask va lue 252 (4 + 8 + 16 + 32 + 64 + 128) will specify that error 

numbers 3 through 8 ca n se t the error bit in th e status byte a nd turn on th e error light whenever 

th ey occ ur . Errors 1 and 2 , however , will not set th e error bit or turn o n the error li ght if they 

occur since they are not included in th e E-mask valu e. 
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S-Mask 
The S-mask value specifies the status-byte conditio ns that can send the require service mes­

sage by setting interface line SRQ to a logical!. 

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 PI or P2 changed from default; cleared on .. F" 
4 2 Digitized point available; cleared o n .. LI,t or 

8 3 Initialized; cleared on .. .. 
16 4 Read y for data 

32 5 Error; cleared on " .. 
6 Require service sent (SRQ) 

7 Not used 

Only combinati ons 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 (a lways 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 (b its 0 through 3 and bit 5) will not send 

the require message . 
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P-Mask 

The P-mask value specifies which of th e status-byte conditions wi ll result in a logical 1 response 

to a parallel poll . 

P-Mask Status Bit 

Bit Value Number Meaning 

1 0 Pend own 

2 1 PI 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 parall el po ll with a logical 1 on the approp riate data line. 
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Parallel Polling 
Parallel polling will indicate which periph eral device(s) has status information available. To 

retrieve parall el poll informatio n, exec ute the following : 

F'F'OLL ( select code 'i 

All devices set to the specified se lect 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. Th e 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 6 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: 

F'F' 

The result wou ld 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 sta tus can be obta ined by a serial 

poll. The serial poll com mand syn tax is: 

F se lec t code-dev ice address variable 

where the sta tus byte is re turned to the variable specified 

The 9872A responds to a se rial po ll by sending the fo ll owing status byte: 

Bit Bit Bit 

Value Position Meaning 

I 0 Pen down 

2 I PI or P2 changed 

4 2 Digitized point ava il able 

8 3 Initiali zed 

16 4 Ready for data 

32 5 Error 

64 6 Require service message sent 

0 7 Not used (a lways se t to 0) 

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

poll. To determine its co mplete stat us, the foll owing command might be executed: 

where 7 is the select code, (0)5 is th e device address, and A is th e variable to whic h the status 

byte is returned . If A were fo und to contain th e bit value 32, this would indicate that an error 

condition exists. The nature of th e error would have been determined by the value to which the 

E-mask had bee n set. If the variabl e A con tained th e value 18, this would indicate that the 

plo tter is ready to accept data (bit value 16) and that PI or P2 had cha nged (bi t value 2). 
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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 th e publica­

tions. 

Please complete the qu estionnaire , fold 

it up and return it to us. Feel free to 

mark more than one box to a question 

and to make any additional co mments . 

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 prope rty of HP. 
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