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Chapter 1

Introduction

1.1 Product overview

pic is atroff [, =] pre-processor for drawing pictures that are includettoff documentsiii,
4, [Z]. WD-pic, as the name suggests, iSMYSIWYG (What You See Is What You Get),
Direct-manipulatiorpic, a picture drawing program with the interchangeability of batch and
WYSIWYG. It is built on top of thepic program, using th@ic language as its internal picture
representation. Therefore, it is an enhancement opihgrogram.

It has been observed that thie language is well suited for drawing computer science techni-
cal document illustrations, such as flow charts and state diagrams.VWWBupjc is also intended
mainly for these kinds of diagrams. FigliE&1.1 shows a flow diagram generated frpin toele

shown in Figur&2.

WD-pic runs on theSolaris UNIX environments with thdAVA runtime environment, ver-

sion 1.3.1 or later.

WD-pic

troff

Figure 1.1: A flow diagram
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ellipse "document”
arrow

box "WD-pic"
arrow

box "troff"

arrow

ellipse "typesetter”

Figure 1.2:pic code of Figurdl

1.2 First sample run

The picture in FigurdZl1l can be easily drawn wWD-pic. To start the program, run the
following command:

wdpic [filename]

filenameis an optional parameter, specifying the name of an existing file to load as the internal
representation on start-up, or the name of a non-existent file that will receive the current internal
representation whenev8ave of the File menu is requested.

The screen layout aiVD-pic is illustrated in Figur&3.

The following steps show one way to draw FigllE8 1.1. You will learn other ways to draw the
same picture in later sections.

1. Left mouse click thellipse button on the palette, and inptdocument™ Ifrom
the keyboard, without moving the mouse.

2. Left mouse click tharrow button.

3. Left mouse click théox button, and input WD -pic" fromthe keyboard, without
moving the mouse.

4. Left mouse click tharrow button.

lWhite space is used to separate tokens; a blank token is dengted *
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Figure 1.3: Screen layout o¥D-pic
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5. Left mouse click théox button, and inputtro ff" from the keyboard without moving
the mouse.
6. Left mouse click tharrow button.

7. Left mouse click thellipse button, and inputtypesetter” fromthe keyboard
without moving the mouse.

As you are doing the above operations, the internal representation shown in Elfure 1.2 is
generated in the editing window and the picture shown in Fifflie 1.1 is drawn on the canvas, as
ilustrated in Figur&l4.
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File Edit Tools Help

=10lx]

R = s

bz arc
circle ellipse
line arrow
spline move
up down
left right
Constructs Lahel
Copy Macros

| Variables

WD-pic troff

rellipse Attributes

[T T

o] ][]

[dashea |[|f[gotiza| |

[1just [ [riust | [ above | petew

[t | at]

ellipse "document”
arromw

box "WD-pic™

arrow

hox "troff"”

arromw

ellipse "typesetter”

Figure 1.4: First sample



Chapter 2

Conventions

2.1 User assumption

You, the user ofVD-pic, are assumed to know thpec language well. If not, please refer to a
user’s manual of thpic program2].

2.2 Notational conventions
The following text conventions are used in the manual:

Times Roman is used for normal text.

Times ltalicgs used for emphasis and new terms in normal text.

Times Boldis used for section names.

Helvetica is used for program names and file names except in command lines.

Helvetica Oblique is used for widget and key name variables.

Helvetica Bold is used for widget and key name constants.

Courier is used for internal representation contents.
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e Courier Oblique is used for variables gdic internal representation syntax.

Courier Bold is used for constants @ic internal representation syntax.

Computer Modern Sans Serif is used for command code and use case names.

Computer Modern Sans Serif Italics is used for variables of command syntax.

Computer Modern Sans Serif Bold is used for constants of command syntax.

e <A+ B>is used to specify the simultaneous combination of Rand keyB.

MenuA— MenultemB is used to specify the menu iteMenultemB in the menuMenuA.

2.3 Terms

The following terms are used throughout the manual:

e WD-pic — the name of the program.
e user — the person who us@gD-pic, addressed by “you”.

e pic primitive — abbreviate as “primitive”, defined by tlpgc grammarge.g, box, line
arrow , circle ,ellipse ,arc ,spline ,andmove.

e pic object — abbreviate as “object”,@c primitive together with its attributes.

¢ pic token — abbreviate as “token”, a smallest semantically meaningful syntactic unit in
the pic languagee.g, box, line , arrow , circle , ellipse ,arc , spline , move,
up, down, left ,right ,;,:,", and variable identifiers.

e attribute — used to give more information about a primitive, consisting of a keyword,
perhaps followed by a value,g,



Conventions

h(eigh)t  expr , wid(th)  expr ,

rad(ius)  expr , diam(eter)  expr ,
up opt-expr down opt-expr
right opt-expr , left opt-expr
from position to position

at position with corner

by expr , then

dotted opt-expr , dashed opt-expr
chop opt-expr > < <>

invis solid

fill  opt-expr same,

text-list : expr .

In these attributes, the parenthesized text describes an optional full spelling of the contain-
ing token.

internal representation — abbreviate as “IR”, the text file containingptbeode corre-
sponding to the picture drawn on the canvas.

session — an invocation &vVD-pic.
edit window — abbreviate as “EW”, the window used to view and edit the IR.

external editor — your preferred text editor, not part/@D-pic, indicated to your operat-
ing system by setting a shell variab&g, setenv EDITOR vi.

canvas — used for displaying the picture corresponding to the IR.

palette — used for causing input to the IR, made up oflibe, circle , ellipse , line,

arrow , spline , arc, ;, ", Constructs , Copy, Macros , Label, andVariables buttons,

and an attribute area, whose content changes to provide the attributes for the object that
was most recently inserted.

menu bar — used for operating and adjusting current session, made upFolethEdit ,
Tools , andHelp menus.
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e menu item — a unit of a menu.

e tool bar — shortcuts to some menu items, made up of\be, Open, Save, Copy,
Paste, Undo, Redo, Grid, andHelp buttons.

e screen layout— made up of a menu bar, a tool bar, a palette, a canvas and an EW, as shown
in FigurellB.

¢ left mouse click — abbreviate as “LMC”, a left mouse click.
¢ right mouse click — abbreviate as “RMC”, a right mouse click.
e double click — two LMCs not more than 1 second apart.

e current insertion point — abbreviate as “CIP”, the point in the IR in which the next object
will be inserted, indicated by the cursor on the canvas and the cursor in the EW; normally,
it is after the last inserted object.

¢ the picture corresponding to an IR — the picture generategibyhen it interprets the
entire IR from start to end, regardless of where in the IR the CIP is.

¢ current file name — a name for the file into whicBave would cause writing of the entire
IR.

e basic interpretation cycle — abbreviate as “BIC”, the process starts with inputting into
the IR, and ends with the picture on the canvas being redrawn. For example, following
sequenced steps illustrate a BIC:

1. LMC apic token on the palette.
2. The token is added to the IR.

3. The picture on the canvas is redrawn.
e pop-up menu — a menu that is opened by a RMC on the canvas.

e grid — a network of horizontal and vertical lines that provide coordinates for locating
points on the canvas; a grid is determined®snter, dX, anddY values, whereCenter
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2.4

Conventions
is the origin; dX is the distance between any two adjacent horizontal limgs;is the
distance of any two adjacent vertical lines.
grid point — a point in a grid at which a horizontal line and a vertical line cross.
gravity — used to control the restriction of positioning points; it has no effect on the IR.

gravity tightness radius — abbreviate as “tightness radius”, the radius of the area around a
grid point or an object corner around which gravity is effective.

approximate point — the point on the canvas that you LMCed.

indicated point — the point corresponding to an approximate point that is finally indicated
by WD-pic by use of gravity and inserted into the IR.

type xxx — type xxx from the keyboard without concern for the location of the cursor;
xxx is added to the IR at the CIP and is shown also in the EW.

type xxx into the EW — make sure the cursor is in the EW; type from the keyboard;
xxx is added to the EW at the CIP.

type xxx into the external editor — make sure the cursor is in the external editor, type
xxx from the keyboardxxx is added to the to-be-edited file, which is taken as the IR
after you save and quit the external editor.

type xxx into the yyy field of zzz dialog — make sure the cursor is in thgy field of
zzz dialog; typexxx from the keyboardxxx is added to theyy field of zzz dialog.

Abbreviations
BIC — BasiclnterpretatiorCycle
CIP — CurrentlnsertionPoint
EW — Edit Window

GUI — GraphicUserlnterface
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¢ IR — InternalRepresentation

e LMC — Left MouseClick

RMC — Right MouseClick

WD — WYSIWYG Direct-manipulation

WYSIWYG — WhatYou SeelsWhatY ou Get

2.5 Basic user interface goals

Compared to thpic program, the major advantageWD-pic is its GUI. This GUI gives you the
benefits of WYSIWYG and direction manipulation. Some other basic goals of the user interface
of WD-pic are the following:

o All styles of input,i.e., by mouse or by keyboard, are fully interchangeable, without the
need to inform the application where its next input is coming from.

e There is no need to move the mouse to the canvas or the EW except to explicitly and
directly identify a point or an object; therefore, the mouse movement is minimized.

e The internal representation should be as much as possible what a human would write in
thepic language to achieve the picture shown on the canvas.

e When inputting text that is expected and that has a definite end, there is no need to move
the mouse to a text window and to confirm at the end.

2.6 First sample redone

As mentioned in Section 1.2, there are always alternative ways to draw the same picture. Besides
using the palette as described in Section 1.2, you can also type the whole IR given irfEQure 1.2
into the EW or with an external editor.

The following sequenced steps illustrate another way to draw Figre 1.1 strictly from the
keyboard:
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1. Typeellipse. Theellipse token is added to the IR at the CIP. After you enter a
blank, an ellipse with default size is added at the CIP on the canvas.

2. Type" to start inputting text or you can LMC tHebutton on the palette. In either caSe,
is added to the IR at the CIP.

3. Typedocument.document isadded tothe IR at the CIP.

4. End the text input by typing from the keyboard. Aftet is added to the IR, the ellipse
object is redrawn with text “document” in its center on the canvas.

5. Press th&nter key to finish inputting the ellipse object. A new line is started in the IR.

6. Typearrow. arrow is added to the IR at the CIP. After tiimter key is pressed, an
arrow with default size is added at the CIP on the canvas.

7. Typebox _ "pic" .box"pic" isadded tothe IR atthe CIP. After tlamter key is
pressed, a box with “pic” at the center is added at the CIP on the canvas.

8. Typearrow. arrow is added to the IR at the CIP. After tlter key is pressed, an
arrow with default size is added at the CIP on the canvas.

9. Typebox _"troff" . box "troff" is added to the IR at the CIP. After tikater
key is pressed, a box with “troff” at the center is added at the CIP on the canvas.

10. Typearrow. arrow is added to the IR at the CIP. After tlter key is pressed, an
arrow with default size is added at the CIP on the canvas.

11. Typeellipse [ "typesetter" . ellipse "typesetter" is added to the
IR at the CIP. After théenter key is pressed, an ellipse with “typesetter” at the center is
added at the CIP on the canvas.

If you see the text in red in the EW after inputtingr Enter key, you have made a syntax
error. Check your input in the EW, and correct it. If you see the text in red in the EW before
inputting ; or Enter key, the text could be rightwD-pic marks it red because the sentence is
not completed.
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Box1l: box
box at Boxl.c + (boxwid, boxht)

Figure 2.1: An example diagram Figure 2.2:pic code of Figure 2.1

At this point, you should see the picture of Figlitd 1.1 drawn on the canvas whjctbede
of FigurelR is in the EW, as illustrated in Figu&1.4.

In the following sections, you will learn how to change the attributes of the objects and how
to draw an object at a desired position.

2.7 Using grid & gravity

There are cases in which a specific position is desired. For instance, after having gagen an
from , or to token, you would then need to specify a position. A position could be ) (
coordinate pair, or may be specified in other ways. For example, you might want to draw the
diagram shown in Figure 2.1.

This diagram can be generated from ghe code shown in Figure 2.2.

One way to draw Figure 2.1 and to get the IR shown in Figure 2.2 is to use the keyboard to
enter the text of Figure 2.2 into the IR. Another way is by direct manipulation.

Two key concepts o¥WD-pic are its grid and gravity. Their main purpose is to allow direct
manipulation placement of objects while getting §) coordinates that would be written by a
human user when usimgic in the batch mode. Gravity is used to map the approximate point that
you can achieve with a mouse to a corner of an existing object or to a grid point. When gravity
is off, the point you have LMCed, whatever its coordinates are as a pair of real numbers, is taken
as the indicated point.

The following steps show one way of using grid and gravity to draw the diagram:
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Grid D efinition x|

Hame: |NewGrid| - Center: (0,00 -
d¥: movewid - Y [moveht -
Default Save Activate Now Cancel

Figure 2.3:Grid Definition Dialog

Grid D efinition x|

Hame: [Box1C Center: |[Box1.c
d¥: |hoxwid Y |(hoxht
Default Save Activate Now Cancel

Figure 2.4: Grid Box1C
1. LMC thebox button.box is added to the IR at the CIP. A box with default size is drawn
on the canvas according to the IR.

2. LMC thelLabel button. TypeB o x 1 and end the label input by typingBox1: is added
to the IR beforebox .

3. SelectTools —Define Grid from the menu bar. AGrid Definition dialog with fields
filled with default values, as illustrated in FiguEEI2.3, shows up.

4. TypeBox1C into theName field, Box1.c into theCenter field, boxwid into thedX
field, andboxht into thedY field, as illustrated in FiguiEd.4.

5. LMC theActivate Now button. A grid with namd&ox1C, centerBox1.c , dX boxwid |,
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10.

11.

12.
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\C enterr

™

Figure 2.5: A sample of using grid & gravity - |

and dYboxht is saved. The canvas is redrawn according to the current complete IR with
the activated griBox1C superimposed, as illustrated in FigiifA 2.5.

. Selecflools —+Set Gravity from the menu bar. Asravity Settings dialog with fields

filled with default values, as illustrated in FigUEEI2.6, shows up.

. Make sure thabn andmedium are selected, angravitate to grid points andgravi-

tate to pic corners are checked.
LMC theOK button.

LMC thebox button from the palettebox is added to the IR at the CIP. The canvas is
redrawn from the current complete IR.

LMC theat button from the paletteat is added to the IR at the CIP.

Move the mouse to the canvas, and LMC the grid point just northeast of the box’s northeast
corner in Figur&Z7.

Boxl.c + (boxwid, boxht) is added to the IR after thet at the CIP. The whole
picture is redrawn with the second box at the expected position, as shown in Elfure 2.8.
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x
@ Dn 3 Off
Tightness Radius:
i) coarse [¥| gravitate to grid points
® medium [¥| gravitate to pic corners
) fine
Default OK Cancel

Figure 2.6:Gravity Setting Dialog

Figure 2.7:A sample of using grid & gravity - Il Figure 2.8:A sample of using grid & gravity - llI
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Grid and gravity are independent session concepts. They are used to help you work with the
objects on the canvas by direct manipulation. Thus the grid appears on the canvas, but not in the
IR. Details of grid and gravity setting are given in Sections 3.1.5 and 3.1.7.

2.8 OQOrganization of this manual

The rest of the manual is organized mainly based on use cases. Chapter 3 describes the basic
use cases affecting both the session and the IR. Chapter 4 describes the advanced features of the
program. What to do if you have trouble and tips on how to use the program better are given in
Chapter 5. Chapter 6 gives the limitations of the current versia'Dfpic.



Chapter 3
Basic Use Cases

A use case is classified according to its effect, whether the effect is on the session or on the IR.
All the manipulations in a use case are based on the assumption that the program is running,
unless otherwise specified.

There are some basic dialog manipulations that happen in many use cases:

e The Cancel button and theéOK button are used almost in every dialog. LMCing the
Cancel button closes the dialog without having any effect. LMCing@t¢ button closes
the dialog while causing the intended effect of the dialog.

e TheDefault button is given in dialogs in which values are to be input into fields. LMCing
this button fills each field with the appropriate default value according to the purpose of
the dialog.

e TheReset button is given in dialogs in which values are to be input into fields. LMCing
this button clears every field. Then you can start filling the fields again.

3.1 Affecting the session

3.1.1 Basic file manipulations

There are four basic file manipulatior¢ew, Open, Save, andSave as.

18
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Exser path ar felder e
e B red el

Filet Files
0 Blsroawadar

Exear Hls nurme:

a4 Upslare Cureel

Figure 3.1:0pen Dialog

e New: create a new IR. There are three ways:

— With the menu bar: seleétile —New from the menu bar.
— With the shortcut key: type@&trl +N>.
— With the tool bar: LMC theNew button in the tool bar.
The IR is set to empty, andntitled is established as the current file name.
e Open: open an existing file, which is assumed to confamcode.
— With the menu bar: seleélile —Open from the menu bar or select a recently opened
files fromFile —Recent Files .
— With the shortcut key: type@trl +O>.
— With the tool bar: LMC théDpen button in the tool bar.
An Open dialog, as illustrated in Figure 3.1, shows up on the screen. In any of the standard
ways, indicate the name of the file you want to open. Then LMQXKebutton.

The indicated file name is established as the current file name. The content of the named
file is established as the IR and shows up in the EW. Finally, the picture corresponding to
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the complete IR is drawn on the canvas.
e Save: save the current complete IR.

— With the menu bar: seleéiile —Save from the menu bar.
— With the shortcut key: type@&trl +S>.
— With the tool bar: LMC the&Save button in the tool bar.

Normally Save is done when a file name is established. If there is no current file name
established, &ave As dialog, as illustrated in Figure 3.2, shows up. In any of the standard
ways, indicate a file name. Then LMC tB¥ button. The file name is taken as the current
file name. In any case, the current complete IR is saved in the file named by the current
file name.

e Save as: establish a new current file name and save the current complete IR in the named
file.

— With the menu bar: seleile —~Save As from the menu bar.

A Save As dialog, as shown in Figure 3.2, pops up. In any of the standard ways, indicate
a file name. Then LMC th®K button.

The indicated file name is taken as the current file name. Finally, the current complete IR
is saved in the file named by the current file name.

3.1.2 StandardEdit menu items

TheEdit menu has the following standard items:
e Undo - to undo the last action in the edit window,
e Redo - to redo the last action in the edit window,
e Copy - to copy the selected content in the edit window to the clipboard,

e Paste - to paste the content in the clipboard to the edit window,
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Enter path or folder name:

| fu2/12ou/wdpic/liz/Source £

Filter Files

| (A4 AttributefAction class
. ArtributeAction java

Folders ArtributeArea class

- |AttributeArea java
- Compiler.class
i J Compilerdll
DEbu,g. Compilerjava
WAEFCIE i |Debug class

(W o] Debug java
Enter file name:

L |

OK | Update Cancel |

L 3

Figure 3.2:Save As Dialog

e Cut - to cut the selected content in the edit window,

Undo andRedo are not always availabléindo is enabled only when there has been some
change made to the IR,g, adding, deleting texiRedo is enabled whetndo has been done.
Please note that these standard items only work with the EW. You will see the use of other
items in theEdit menu, such a€hange Attribute , Reset Font, Set CIP, andRun External
Editor in later sections.

3.1.3 Using external editor on the IR

Besides using the EW to review and edit the IR, you can also specify any external text editor that
is accessible from your system to work on the IR. The following steps show you how to set and

work with such an external editor:

1. Set the external editor. Two ways to do that are:

e Before startingVD-pic, run the following command or whatever command your host
system uses to set shell variables:
setenv EDITOR editorname or set EDITOR = editorname,
whereeditorname is the name of the editor that you prefer to use.
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Set External Editor x|

Enter editor name:
| |

0Ok Cancel

Figure 3.3:Set External Editor Dialog

e If you start WD-pic without having run the above command, chodsel — Set
External Editor from the menu bar. ASet External Editor dialog, as illustrated

in Figure 3.3, pops up. Enter the name of your preferred text editor. Then LMC the
OK button.

2. Run the external editor:

e With the menu bar: choodeditor —Run External Editor from the menu bar.

¢ With the shortcut key: type&trl +R>.

The external editor launches. The current complete IR is copied as the file to be edited by
the external editor.

3. Edit the to-be-edited file as you wish.

4. Save and quit the external editor, causing the last version of the to-be-edited file to be taken
as the IR.

The saved IR is copied into the EW. The picture corresponding to the complete IR is drawn on
the canvas.

Note that any time you need to modify the IR, you can do it either by direct manipulation
editing of the EW or by use of an external editor. However, the advantage of using an exter-

nal editor is that you are able to invoke a specialized editor with powerful commands or your
favourite editor whose commands are most familiar to you.
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Figure 3.4: Sample of selected object, the box on the left

x
Name: |NewGrid| - Center: |(0,0) -
X movewid - iff: moveht -
Default Save Actirate Now Cancel

Figure 3.5:Grid Definition Dialog

3.1.4 Selecting an object

If you want to select an existing object, you can either LMC or RMC the object on the canvas
that you want to select.

The indicated object is highlighted in a different color on the canvas, as illustrated in Figure
3.4. Also the related primitive in the EW of the object is highlighted in the same color.

3.1.5 Defining grid

In WD-pic, a picture could have several grids with different settings. Each grid is saved with a
unigue name given by you or the program by default. To define a new gird, choase— Define
Grid from the menu bar. AGrid Definition dialog, as illustrated in Figure 3.5, shows up, ini-
tialized to the default values.

The default values for the fields are:

o Name: NewGrid
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e Center: (0,0)
e dX: movewid
e dY: moveht

If you do not like the namé&lewGrid for the new grid, input a new grid nameof your
choice by typing into thé&lame field. Indicate the center of the grid by typing into Genter
field or selecting from the field’s pop-up list. The center must be some point, and could be
specified by a symbolic expression, suctBax1.c , or by a constant, such é3,0) . Define
thedX and thedY field values by typing into the fields or selecting from the fields’ pop-up lists.
After you are done, LMC th&ave button. The grid setting is saved with the given name
You can activate the saved grid anytime later by giving its naméf, you want to activate grid
n right now, LMC theActivate Now button. The just defined grid is activated. The canvas
is redrawn according to the current complete IR with griduperimposed. If you do not see
the grid superimposed on the canvas, you have made an error when defining the grid. Check the
status bar for further information and re-define the grid. Section 3.1.6 describes how the grid is
determined from the data of the grid setting.

To modify a previously defined grid, choose its name from the field’s pop-up list. Make the
changes. Then LMC th8ave button.

3.1.6 Activating grid

If you want to activate a previously defined grid, cho®sels —Activate Grid from the menu

bar, or RMC the canvas and choo&etivate Grid from the pop-up menu. If there is not a
previously saved grid, a warning dialog shows up. You are asked to define a grid. Otherwise, a
Grid Activation dialog, as illustrated in Figure 3.6, shows up. Select the name of the grid that
you want to activate from the pop-up list of theame field. Then LMC theOK button. The
named grid is activated. The canvas is redrawn according to the current complete IR with the
activated grid superimposed. This grid is determined by the previously defleetr, dX, and

dY values in thesrid Setting dialog. Center is the origin. A horizontal line and a vertical line
cross at this origin. The distance between any two adjacent horizontal lines of the dXd is

and the distance between any two adjacent vertical lines of the gifd.is
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x

Select a grid to activate:

HMame: |MNewGrid -

OK Cancel

Figure 3.6:Grid Activation Dialog

3.1.7 Setting gravity

To set the gravity, choos®ools —Set Gravity from the menu bar. Or RMC the canvas and
chooseSet Gravity from the pop-up menu. &ravity Setting dialog, as illustrated in Figure
3.7, shows up.

Click On or Off to turn the gravity on or off. Whenever gravity is off, whatever Y)
coordinates are indicated by the mouse is taken as the indicated point. Gravity has three tightness
radii: coarse at 1/4 inch,medium at 1/8 inch andine at 1/16 inch. Choose any one. Select
gravitate to grid points andgravitate to pic corners to cause the grid points and corners
of existing objects to be indicated. Whenever the gravity is on, and the distance between the
approximate point and a grid point or a corner is within gravity’s tightness radius of the grid
point or the corner, the grid point or the corner is indicated.

If a picture is scaled, the tightness radii are divided by the scale value at the CIP.

3.1.8 Setting the current insertion point

Normally, the CIP is just after the last inserted object, where the cursors are in the EW and on
the canvas. There are two ways to change the CIP:

e Direct manipulation:

— With the pop-up menu:



26 Basic Use Cases

x
@ Dn 3 Off
Tightness Radius:
i) coarse [¥| gravitate to grid points
® medium [¥| gravitate to pic corners
) fine
Default OK Cancel

Figure 3.7:Gravity Setting Dialog

1. Point the mouse at the object whose definition in the IR is desired to position the
CIP.

2. RMC the object, choosget CIP from the pop-up menu.
— With the menu bar:

1. Select the object by LMCing it.
2. Choosd&=dit —Set CIP from the menu bar.

The cursor in the EW is moved to the new insertion point. The cursor on the canvas is
moved too.

¢ Inthe EW: Move the cursor to thgc token after which you want the CIP to be positioned.
The cursor on the canvas is moved too.
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3.2 Affecting the IR

3.2.1 Inserting an object

There are two ways to insert an object at the CIP:

¢ With the palette: LMC the desirguic token on the palette.

¢ With the keyboard: type the relat@it primitive and signal the end of the object either by
typing a; token, or by pressing thenter key.

For example, if you want to draw a box, you can either LMClio& button on the palette,
or typeb o x and press th&nter key from the keyboard. Thegic codebox is added to the IR
at the CIP. The canvas is redrawn according to the complete IR. The result is that a box of default
size is drawn after the previous CIP and the CIP follows the just added box.

3.2.2 Adjusting attributes during insertion

There are several ways to change the attributes of an object during insertion:
Assume a primitive has just been inserted into the IR.

e With the palette: All possible attributes of the primitive are shown in the attributes area of
the palette as buttons. Figure 3.8 illustrates the palette after a box has been added to the
IR. There are several types of buttons in the attributes area.

1. an independent buttoa,g, fill andinvis . LMCing one of these buttons will add its
token,e.g, fill  andinvis to the IR at the CIP.

2. abutton with a value fielet.g, wid, ht andat. LMCing one of these buttons causes
the addition of both its token and the value shown in the field to the IR. You can
change avalue by typing into its field. If a value field is empty, only the token is added
to the IR. In this last cas&yD-pic will be expecting that you will provide the required
value by another means.g, typing, typing into the EW, or direct manipulation.

3. abutton in a set of buttons connected Wijghe.g, solid || dashed || dotted . You
can LMC only one of them to add its token to the IR.
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Figure 3.8:box Attributes

To change the attributes of the object, change the values in the fields if necessary and LMC
the related buttons in the attributes area.

¢ With the keyboard: Type the attributes at the CIP. For the example vyipg = expr .
End inputting the object by typingor pressing thé&nter key. wid= expr ; is added to
the IR at the CIP.

In either case, the picture on the canvas is redrawn according to the current complete IR.
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x

Enter a label:
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Ok Cancel

Figure 3.9:Label Dialog

3.2.3 Indicating x, y coordinates

There are two ways to indicate x, y coordinates, direct manipulation and textually.

¢ Direct manipulation: If you want to specify a point by direct manipulatieuw, after an
at , from , orto token, you may wish to make sure the grid and gravity are set properly.
Otherwise the exact point the mouse is at is taken as the indicated point and this will need
to be expressed as a pair of real numbexsy(. As mentioned in Section 3.1.7, when
gravity is on, a grid point or a corner of an existing object could be taken as the indicated
point.

Move the mouse close to the point that you want to indicate on the canvas. Itsxexact (
coordinates of the point are shown at the right side of the status bar. LMC the point. There
are three cases:

— Corner: If the indicated point is a corner of an object, the expression of this corner
consisting of the object’s label and the corner’s designatog, n, e, or ne, is
added to the EW. If the object has no label,abel dialog, as illustrated in Figure
3.9, shows up. Input a label for the object in the field. Then LMCQikebutton.

— Grid point: If the indicated point is a grid point, a symbolic expression for the indi-
cated point, as specified below, is added to the IR at the CIP:

Center + (n * dX, m * dY)
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Figure 3.10: Indicate points with grid & gravity

where h| is one less than the number of horizontal lines from the origin to the in-
dicated point inclusive, and = -|n| if the indicated point is to the left ofenter;

|m is one less than the number of vertical lines from the origin to the indicated point
inclusive, andm= -|n} if the indicated point is belowenter. Center , dX anddY

are the values of€enter, dX, dY of the current activated grid, respectively.

For example, assume the current activated grid is define@aster = Boxl.ne ,

dX = boxwid , dY = boxht . The symbolic expression of the point marked “+”

in Figure 3.10 is :

Boxl.ne + (2*boxwid, boxht).

This expression is added to the IR at the CIP.

— Avrbitrary other §, y) point: If the LMCed point is not any corner or grid point, the
coordinates of the point are added to the IR at the CIP.

When gravity is off, the exact point the mouse is at is taken as the indicated point.
e Textually: Typeposition , whereposition s apic expression for the position of the
desired pointposition  is added to the IR at the CIP.
3.2.4 Adding text

In pic, text can be either an attribute of apic primitive exceptmove, or a standalone object.
Each line of text is a separate quoted string.
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¢ Adding text as an attribute is the same as adjusting other attributes. Assume that you have
just inserted an object, such ab@x , into the IR at the CIP.

— With the palette:

1. LMC the" button." is added to the IR.

2. Type the text that you want to attach to the object, and end by typinthe
typed text followed by is added to the IR at the CIP as you type.

— With the keyboard:
1. Type", and" is added to the IR.
2. Type the text you want to attach to the object, and end by tyhinthe typed
text followed by" is added to the IR at the CIP as you type.

A way to get multiple text items associated with an object, each in a separate line centered
inside the object is to repeat Steps 1 through 2 for each text item.

¢ Adding text as a standalone object is the same as adding text as an attribute, except that the
quoted text is not following any other object.
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Advanced Features

4.1 Affecting the session

4.1.1 Setting font and size of text

If you want to change the font format of some text, even as small as one character, LMC one end
of the text. Drag the mouse to highlight the text that you want to change. Chiookse— Font

from the menu bar. A~ont dialog, as illustrated in Figure 4.1, shows up. In a standard way,
select your preferred font format including style and size, then LMCtKebutton.

The selected text on the canvas is changed to the selected font format. As there is no font
information in thepic language, the IR is not changed. Consequently, the setting of the font and
size affects only the appearance of the text in the canvas for the current session.

In pic, text in quotes is passed verbatintitoff which does the font and size changes accord-
ing to troff font and size change commands in the quoted textpiSdself does nothing with
fonts and sizes. To be able to see what the result would look like when printed, use these font
and size settings session commands to make the font and size of the displayed texttbefivhat
thinks itis. You can make theoff commands themselves invisible so that they are not displayed.
For instance, assuming that the current canvas font is Times Roman, to get the result of a box
with “Hello” in Helvetica, size 8, follow the steps:

1. Insertbox "\fH\s8Hello\sO\fP" into the IR. The canvas is drawn with a box cen-
tered with text { fH\ s8Helld sO fP”, as illustrated in Figure 4.2.

32
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x
Font: Size:
Arial 112 |
Atial =] | -
Arial Black = |3
Arial Black ltalic 10 _
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Arial Marrow - |14 =
Sample: Special Effects:
Text [_1 ImAsible
[_] Underline
OK Cancel

Figure 4.1:Font Dialog

2. Select\ fH\ s8” on the canvas, choo3eols —Font from the menu bar, selebivisible
in theFont dialog, or set the size to 0.

3. LMC theOK button. \ fH\ s8” is made invisible and zero width on the canvas.

4. Select\ sO fP” on the canvas, chood®ols —Font from the menu bar, selebivisible
in theFont dialog, or set the size to 0.

5. LMC theOK button. \ sO fP” is made invisible and zero width on the canvas.

6. Select “Hello” on the canvas, chooseols —Font from the menu bar and set the font to
Helvetica or Arial, size 8.

7. LMC theOK button. You seeHello” in Helvetica size 8 centered in the box on the canvas,
as illustrated in Figure 4.3.

Once any text is set to invisible, you cannot select it on the canvas. To see the invisible text
on the canvas, RMC the object which the text is an attribute, chiReset Font. Alternatively,
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Figure 4.2:A sample of setting font, before ~ Figure 4.3:A sample of setting font, after

you can select the object by LMCing it. Then chod¥eset Font from Edit menu. In either
case, the font of the selected object is set back to the system default font.

4.1.2 Preferences

ChooseTools —Preferences from menu bar. APreferences dialog, as illustrated in Figure
4.4, shows up. You can set your preferred values for the attributesxafcircle |, ellipse
line ,arrow ,arc , andspline . After you are done, LMC th®K button.

The changes you make will affect the new inserted objects by using the palette from now
on, until the next time you change the preferences again. By this means, whenever you add
a primitive into the IR by LMCing the buttons on the palette, the preferred attributes of that
primitive that you set in théreferences dialog are added to the primitive automatically as
they are added to the IR. For instance, if you change the line sty®xfto dotted , then
dotted will be added to the IR to eadhox that is inserted into the IR by LMCing th@ox
button on the palette after the preference is changed.

4.2 Affecting the IR

4.2.1 Changing values of variables

Thepic program has 20 variables.g, boxwid andboxht . There are two ways to change any
of these values:

¢ With the palette:
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hox |circle rellipse |/Iine |/arruw |/art:|
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Line Style | solid - | “text" |(center =

Default

OK Cancel

Figure 4.4:Preferences Dialog

1. LMC the Variables button on the palette. A/ariables dialog, as illustrated in
Figure 4.5, shows up.

2. Choose the variablear that you want to change from the field’s pop-up ligdr ’s
value at the CIP and the default value show up.

3. Type a validpic expressiorexpr into theNew Value field.

4. LMC theOK button.

e With the keyboard: type assignment for the varialde that you want to change.g,
var =expr .

An assignment statement for the changed variabtg,var =expr , is added to the IR at the
CIP. The canvas is redrawn according to the current complete IR.

4.2.2 Changing attributes of an existing object

You can change the attributes of an existing object with the palette during insertion, as described
in Section 3.2.2, or you can change the attributes later in any of the following ways:
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x

Variahle name: |arcrad -

Default value: 0.25
Value at CIP: 0.25

New value: |

OK Cancel

Figure 4.5:Variables Dialog

¢ Direct manipulation:

— With the palette:
1. Select the object, as described in Section 3.1.4. The available attribute tokens of
the selected object show up in the attributes area on the palette.
2. Make the changes.
3. LMC the attribute buttons to change the values. The modifications are saved into
the IR.
— With the pop-up menu:
1. RMC the object.

2. ChooseChange Attribute from the pop-up menu. Ambject Attributes
dialog shows up based on what kind of object is selected. Figure 4.6 illustrates a
Box Attributes dialog.

3. Make the changes.
4. LMC theOK button. The modifications are saved into the IR.

¢ With the keyboard: Find the object in the EW whose attributes you want to change. Add
or change the values of attributes.
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Box Attributes

Figure 4.6:Box Attributes Dialog

37
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x|
for | | = | | to | | by |
do {
H
Reset
OK Cancel

Figure 4.7:Constructs Dialog - Loop

In any case, the picture on the canvas is redrawn from the complete IR.

4.2.3 Constructs
Loops
¢ With the palette:

1. LMC theConstructs button on the palette. £onstructs dialog, as illustrated in
Figure 4.7, shows up.
2. IftheLoop tab is not in front of the other tabs, LMC th®op tab.

3. Fillin the parts of théor statement. The parts af@ , to, by, anddo.
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4. LMC theOK button.

e With the keyboard: Typéor _exprl _to _expr2 _ by _,expr3 _do _{
anything } at the CIP.

In any casefor exprl to expr2 by expr3 do { anything }is added tothe IR at the
CIP. The picture on the canvas is redrawn from the complete IR.

Conditionals

¢ With the palette:

1. LMC theConstructs button on the palette. £onstructs dialog, as illustrated in
Figure 4.7, shows up.

2. If the Conditional tab is not in front of the other tabs, LMC tl@&onditional tab.
An emptyif statement shows up, as illustrated in Figure 4.8.

3. Fillin the parts of thef statement. The parts aifethen andelse.

4. LMC theOK button.

e With the keyboard: Typef _, expression _then _{ anythingl } _,else _{
anything2 } at the CIP.

In any caseif expression then { anythingl } else { anything2 }is added to
the IR at the CIP. The picture on the canvas is redrawn from the complete IR.

Blocks

¢ With the palette:

1. LMC theConstructs button on the palette. £onstructs dialog, as illustrated in
Figure 4.7, shows up.

2. If the Block tab is not in front of the other tabs, LMC thH&lock tab. An empty
block statement shows up, as illustrated in Figure 4.9.
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Conztructs

Figure 4.8:Constructs Dialog - Conditional
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Conztructs

]

Figure 4.9:Constructs Dialog - Block

41
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[Define |Undefine |

define | |

{|

‘ OK H Cancel ‘

Figure 4.10:Macros Dialog - Define

3. Fill'in the parts of the block statement. The parts are block name and body.
4. LMC theOK button.

¢ With the keyboard: Typ®dlockname : { anything } atthe CIP.

In any caseblockname : { anything }is added to the IR at the CIP. The picture on the
canvas is redrawn from the complete IR.
4.2.4 Macros

Define

e With the palette:

1. LMC theMacros button on the palette. Macros dialog, as illustrated in Figure
4.10, shows up.

2. IftheDefine tab is not in front of the other tabs, LMC tiigefine tab.

3. Fillinthe parts of thelefine statement. The parts are macro name and replacement
text.

4. LMC theOK button.
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Figure 4.11:Macros Dialog - Undefine

e With the keyboard: Typd e fin e _, name_{ replacement text } at the CIP.

In any casedefine name{ replacement text } is added to the IR at the CIP. The
picture on the canvas is redrawn from the complete IR.

Undefine

e With the palette:

1. LMC theMacros button on the palette. Macros dialog, as illustrated in Figure
4.10, shows up.

2. IftheUndefine tab is not shown in front of other tabs, LMC thimdefine tab. An
emptyundef statement, as illustrated in Figure 4.11, shows up.

3. Fill'in the macro name that you want to undefine indhelef statement.
4. LMC theOK button.

e With the keyboard: Type nd e f _ macro-name atthe CIP.

In any caseundef macro-name is added to the IR at the CIP. The picture on the canvas
is redrawn from the complete IR.
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copy ™ |
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Figure 4.12:File Copy Dialog - Copy

4.2.5 File copy
Copy
e With the palette:

1. LMC theFile Copy button on the palette. A&ile Copy dialog, as illustrated in
Figure 4.12, shows up.

2. IftheCopy tab is not in front of the other tabs, LMC tl@@opy tab.
3. Fillin the name of the file that you want to copy in tta@py statement.
4. LMC theOK button.

e With the keyboard: Typeopy ., " filename " atthe CIP.

In any casecopy " filename " is added to the IR at the CIP. The picture on the canvas is
redrawn from the complete IR.
Copy Through

¢ With the palette:

1. LMC theFile Copy button on the palette. Aile Copy dialog, as illustrated in
Figure 4.12, shows up.
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Figure 4.13:File Copy Dialog - Copy Through

2. IftheCopy Through tab is not in front of the other tabs, LMC ti@opy Through
tab. An emptycopy thru statement is shown up, as illustrated in Figure 4.13.

3. Fill in the parts of thecopy thru statement. The parts are file name and macro
name or macro replacement text.

4. LMC theOK button.

e With the keyboard: Typecopy " file " _thru _ macro-name orcopy "
file " _thru _{ macro replacement text } at the CIP.

In any casecopy " file "thru macro-name orcopy" file "thru { macro re-
placement text }is added to the IR at the CIP. The picture on the canvas is redrawn from
the complete IR.

sh

e With the palette:
1. LMC theFile Copy button on the palette. A&ile Copy dialog, as illustrated in
Figure 4.12, shows up.

2. Ifthesh tabis notin front of the other tabs, LMC tilsé tab. An emptysh statement
is shown up, as illustrated in Figure 4.14.
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Figure 4.14:File Copy Dialog - sh

3. Fillin the body of thesh statement.
4. LMC theOK button.

e With the keyboard: Typs h _, { anything } atthe CIP.

Inany casesh { anything }isadded tothe IR at the CIP. The picture on the canvas is redrawn
from the complete IR.

4.2.6 Labelling
¢ With the palette:

1. LMC theLabel button on the palette. The CIP moves to the beginning of the being-
edited object.

2. Type the name of the label, beginning with an uppercase letter.

3. Type: to signal the end of label name. The CIP moves back to wherever it is before
LMCing theLabel button.

¢ With the keyboard:

1. Find the object in the EW to which you want to add a label and set the CIP to the
beginning of the object.
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2. Type the name of the label, beginning with an uppercase letter.

3. Type: to signal the end of the label name.

In either case, the label is added to the being-edited object in the IR.

a7
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Trouble Shooting & Tips

5.1 Trouble shooting

ChooseHelp —Content from the menu bar or LMC thelelp button on the tool bar. You can
also press th&1 key on the keyboard.

5.2 Tips

e Construct a picture sequentially.
e Work in the EW, as it helps to check the syntax error while typing.

e Work carefully with insertion if direction is changed.

48
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Limitations

e The sizes and positions of objects cannot be changed by direct mouse manipulations.
e Copy, paste, cut, undo, andredo work only with the EW, not the canvas.

¢ One cannot deearch andreplace in the EW.

¢ Font information of the text is not saved.

¢ One cannot directly manipulate construetg, for ,if , and block, on the canvas.

e One cannot output pictures in a standard graph foreaat, gif and png, or print from
WD-pic. You have to feed the saveul file to pic or to another program that is capable of
dealing withpic input.
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