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Chapter 1 

An Introduction to WE 

WE is a comprehensive ~iting !;nvirorunent designed to help professionals 
wri te more efficiently and effectively. It supports all phases of the writing 
process, from gathering and org:mizing ideas to wrhing and editing text . 
Like other structure editors, WE allows you to create and edi~ the structure 
of a document independent of the text that ma.kcs it up. WE also includes 
a conventional text editor for writing and editing the text itself. 

1.1 T he Strategic M ethod 

The structure of WE is based on a particular approach to writing, called A 
Strategic Method for IVriting, developed by John B. Smith at the University 
of ;\'orth Carolina and Catherine F. Smith at Syracuse University [UNC 
Dept. of Comp. Sci. Technical Report TR.87-023]. The Smiths' method 
views writing a.s a process that t ransforms information from one structural 
form into another. The process includes several steps in which the writer 
uses a number of different cogniti,·e skills in addition to linguistic encoding: 

I. Exploring- A writer begins with the content of his document scattered 
in his long term memory or in external sou rces such as books or other 
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people's heads. He must draw ideas from this loose associath·e network and 
record them in a form in which they can be organized and developed. During 
thls step, the writer may also begin to cluster related ideas. 

2. Organizing. The writer makes decisions a bout which ideas to include 
in the document and begins to construct a single integrated structure, usu. 
ally a hlerarchy, for the document. He may borrow dusters of ideas from 
hls exploration as well as v.•ork on the hlerarchy directly. 

3. Writing · The writer encodes ideas into prose, graphs, or other forms . 
He may complete hls hierarchy first, theo flll in its content, or he may write 
small parts of the document in combination with exploring and orga.n.izing. 

4. Editing · The writer refines his document by rearranging parts of it 
and cla.r•fying sentences and paragraphs. 

Some writers choose to follow these steps sequentially, while others jump 
back and forth among them. In either case, the goal is to move toward 
greater organization of ideas and greater precision of expression as the pro
cess continues. 

1.2 WE Supports the Strategic Method 

WE supports the Smiths' Strategic Method with a multimodal, graphics
based user interface. Each of four windows on the screen contains a mode
Network );[ode, Tree Mode, Edit Mode, and Text Mode· related to one of 
the steps in the Strategic Method. 

In Network Mode you can collect ideas during the early exploration 
stages of writing and see them represented visual ly; then you can group 
related concepts into clusters, draw a.~sociations between related pairs of 
concepts. and link concepts into a network. 

Move into Tree ~fode to create a hierarchy, or tree, for your document . 
Ideas from the exploration stage can be moved from Network Mode to Tree 
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~lode and incorporated into the hierarchy, if desired. You can easily see the 
relationships between parts of your hierarchy since it is represented visually. 
Unbalanced branches or holes in Lhe Lree stand out much more clearly than 
they would in a traditional outline form. 

Tree Mode is also useful for editing the struCLure of your docllrnCnL 
Several structure editor functions allow you to rearrange the tree, which 
automatically rearranges the content of the document. 

Edit ~[ode allows you to write or edit text associated with a node of the 
tree or network. (Some editing capability is available in Text Mode. too.) 

Text ~lode presents the sequence of ideas and for text as represented by 
your tree or network. This mode is helpful for editing the content of the 
document for continuity and consistency. 

All of these features are part of a tool designed to make you a better 
writer, to help you create more readable documents that get your ideas 
across to your readers. 

1.3 Contents of This Manual 

Chapter 2 contains a tutorial for WE, intended for the first-time user. Com· 
mands essential for gathering thoughts, creating a hierarchy, and filling in 
text are covered. The tutorial should take approximately 30-45 minutes to 
complete and should prepare you to use the system to explore and structure 
your ideas and to transform them into text. 

Chapter 3 provides complete dc.tails of the system. All system com
mands are listed and t!Xplained. You can read through this section for a 
comprehensive understanding of WE or use it as a reference guide. 
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1.4 U ser Description 

WE is currently implemented on Sun Workstations. Wh.ile the system can 
be run on a Sun-2, the user is strongly recommended to use a Sun-3 bt'cause 
of speed. The user is assumed to be familiar with login procedures and 
mouse-driven interfaces. 
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Chapter 2 

A Tutorial for the Writing 
Environment 

2.1 INTRODUCT ION 

This tutorial covers basic features of the system illustrated by simple exam
ples. After completing this chapter, you should be able to use the system 
to explore, group, and structure your ideas and then transform them into a 
document. 

2.2 GETTING STARTED 

To start the Writing Enviroumenl Sys te m (at UNC-Chapel Hill), first logir1 
to a Su n-3 Workstat ion with 4MO of memory and then type; 

% Jusrj projects/ text lab/ binf we 

The loading process normally takes 15 . 30 seconds and produces several 
"error messages" that you can ignore. 
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2.2.1 Appearance and Modes 

The default layout for WE contains four windows , as sho1vn in Fig. 2.1, 
called :-let work Mode, Tree )!lode, Edit 1!ode, and Text Mode. 

Modes are working areas. Each mode is related to one of the steps in 
the wri~ing process. Network Mode lets you explore your ideas; Tree Mode 
lets you organize them; Edit Mode lets you input and edit sm<\Ll blocks of 
text; Text Mode lets you read and edit the blocks concatenated into ~he 
continuous document. 

On top of each mode is a menu bar with three pull down menus. They 
control the mode and provide information about it. Essential functions arc 
introduced in the tutorial; the rest in Chapter 3. 

Some special features of the system need to be mentioned. First, this is 
a one-button-mouse system; although the Sun's mouse has 3 butwns, you 
can click with any of them. To use a pop-up menu, press any one of the 
mouse buttons. The system will display the menu at the cursor posi~ion and 
highlight the selected option when you move the cursor. Release the mouse 
button when the command you want to issue is highlighted. 

Second, to work in a new mode, you must move the cursor inside that 
mode. At the beginning of a. session you must dick once to activate WE 
itself 

2.2.2 Selecting Your Work Space 

After you click the mouse button once, t he whole system is activated. The 
system a.~sumes you want to work on a new emp~y work space. U you have 
a.11 existing work space and want to continue that work, go to the menu bar 
at the wp of the ~crcen and click once to activate it. Poin~ the cursor at •he 
Work Space bar and press the mouse button. From the menu that appears, 
select the Change WS command a.nd select the name under which you saved 
it last time in the sub-menu. 
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Figure 2.1: Standard Ia. you t of the WE system 
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2.3 USING THE SYSTEM 

2.3.1 Example Document 

Suppose you want 1.0 write a brief document which introduces UNC to a 
visitor. Let's make it a "UNC Visitor's Guide." It should contain general 
information about the school, such as th-e places to see, where to park, where 
to eat, .. . , etc. It should be about three or four pages long and well structured 
so that the reader will find it helpful and pleasant to read. 

2.3.2 Network Mode 

Exploration 

Assume that you already know most of the information that will go in to 
the document. The first thing to do, then, is to explore your own ideas. 
Move the cursor into the Network ~lode. Now think about the topics or 
information that ntight be included, such a.s Parking. which is very important 
to a newcomer at UNC. It should be pu t into the visitor's guide. To do so, 
press down the mouse button inside the Network ~lode and select the Create 
Node option in the pop-up menu, as shown in Fig. 2.2. 

The system wil l ask for the name of the new node by displaying an input 
box right beside the cursor. In response, type Parking and a carriage return. 
A node with Parking will be displayed where you invoked the background 
menu. Add more ideas to create a screen a.s shown in Fig. 2.3. 

Clustering Ideas 

After you run dry of ideas, stop and look at the collection of nodes/ideas 
you ha.ve created. As you do so, you migh t wa.nt to gather related nodes 
into groups. WE not only provides a way to see your ideas. but also ways 
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Figure 2.4: Move nodes 

to manipulate them. You can move a node by pointing the cursor at it and 
pressing the mouse button. Select the me.nu item Move, as shown in Fig. 
2.4. Then move the cursor to the place where you want the node to be and 
click the button to put it there. 

Cluster the ideas as shown in Fig. 2.5, then look at each group. Ideas 
missing from the group become clear. For example, you can see that there 
should be a node na.med Find your way in the group in the upper right 
corner. Use the Cre~te Node command, as shown in Fig.- 2.5, to add it. 

Linking Ideas 

Clustering ideas spat ially indicates a genera.! relationship a.mong the nodes in 
a group. To make the relationships more piecise, you can add links between 
nodes. Suppose you consider the node 1789 to be subordinate to HislOr!f. 
To draw a directional link from History to 1789, invoke the node menu by 
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Figure 2.5: Put in the missing parts 

moving the cursor into the History node and pressing the mouse button. 
Select the link command. You will then see a "rubber ba.ndn connecting the 
node and the cursor when you move it. Now, move the cursor inside 1789 
node and the11 click the mouse button. This will produce an associative link 
between the two, as the "rubber band" changes to a. solid line with an arrow 
in the middle, see Fig. 2.6. 

Deleting Ideas 

Linking clarifies the relationships among nodes and perhaps the structure 
of ideas in your mind. You may find tha.t some nodes on the screen shnply 
can't be linked with any other nodes. This may indicate that the node is 
irrelevant to your topic; or on the other hand, you may need to explore this 
part of the topic more. In the example, you have a. Triangle node which 
represents the "Research Triangle Park." It is not part of UNC and is too 
far away to be included in a campus tour. So, on second. thought , you decide 
to discard it. To do so, invoke the node menu and select Delete Node. 
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Figure 2.6: Delete inelevant node 

Editing Ideas 

As you take a. final glance at the Networ:k Mode, you find that you prefer 
t o talk about the development of UNC instead of the history. To change 
the name from History to Development, move the cursor to that node and 
invoke the node menu by pressing the mouse button. Select the Edit Name 
command. A small input box appears ju:st as it did when you created the 
node. The only difference is that the node name also appears in the box so 
that you can edit it. Use the keyboard to enter the new n.ame, Development, 
and then press the carriage return. 

Deleting Links 

Since you 've changed the node from History to Development, the 1789 node 
which represents the idea of "First state university in the United States" is 
no longer subordinate to Development. To get rid of that link·, point the 
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Figure 2. 7: Delete the meaningless link 

cursor at the arrow in the middle of the link, press the mouse button to 
invoke the link menu, and select the Del•t• Link command, a.s shown in Fig. 
2.7. 

2.3.3 Tree Mode 

As pointed out earlier, a hierarchical structure is a particularly effective 
form of organization for many documents. WE provides a separate mode ·or 
environment designed especially for creating and editing trees . Other func
tions, which will be explained below, also let you move nodes and structures 
created in !\etwork Mode to Tree Mode. 

When represented a.s a tree, a hierarchical document's title could logi
cally be the name of the root node. The chapters would then correspond 
to the brattches of the tree. Tile sections in eacll chapter would be sub· 
branches. And, at the lowest level, the leaves of the tree correspond to 
manageable blocks of content, such as a paragraph. 
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1. [ntroduction 
1.1. 1789 
1.2. Development 

2. Interest Points 
2.1. Playmakers' Theawr 
2.2. Old Well 

3. Find your ..... 
3.1. ...... . 

The tree is equivalent to a.n outline. However, a tree offers several advan
tages. The most importa.nt one is that the graphical tree lets you see literally 
the whole structure of your document. Consequently, you <:an locate parts 
of your structure that are inconsistent , need development, or arc dispropor
tiona.lly large. 

Creating the R oo t 

Go to the Tree Mode to generate the tree structure of your document. Move 
~he cursor into the Tree Mode. \vnen you push the mouse button again, 
a pop-up menu will appear. Selea the Create Tree command, as shown in 
Fig. 2.8. The system will prompt you for the name of the root . Enter the 
name UNC V. Guide as you did in the Network ~1ode. 

The system can only display a limited number of characters with in a 
node. U the name of a node is too long, only part of it will be displayed in 
the box {although the system still remembers the fuU name). Consequently, 
you may wish to use abbreviations in naming your nodes. 

Creating a Child N ode 

As you think about the structure of the UNC Visitor's Guide, you decide 
thM a.n introduction is necessary. You can do this by putting a. child node 
under the root to represent the introduction section. However, in Tree Mode 
you can't us~ the badground menu to create a node and link it later with 
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Figure 2.8: Create the docu ment tree 
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its father like you did in the Network hlode. instead, nodes will be linked to 
the tree when they are created. For example, move the cursor into the father 
node, invoke the node menu, and select the Add Node: Child command. Tl1e 
system will prompt you for the name of the ch ild node. Typ~ lntroduction 
and hh carriage return. The screen should look Like Fig. 2.9. 

Copying Nodes frorn Network Mode 

After you've created the root of the tree. you may want to copy some of your 
ideas/nodes from the Network Mode into your tree. SuppoSE' you decide 
that both the J 789 and Development nodes should go into the introduction. 
You can transfer a copy of them from Network Mode to Tree Mode. First, 
activate the Network Mode; then move the cursor to the 1189 node, invoke 
the node menu, and select the Copy Node command, as in Fig. 2.9. The 
system will then copy the node into an holding area. Now move the cursor 
back to the Tree Mode and click the mouse in the background. Select the 
Paste Node O[)tion from the 111 cnu. A special box cursor wlU replace the 
original cursor. When you move the box cursor inside the Introduction node, 
il will change to a small arrow in the box pointing upwards, downwards. or to 
the right depending on the position of the cursor within the node. (:".love the 
cursor around to see the sma.ll arrow change.) The upward arrow indicates 
that the incoming node will be drawn immediately above this node as a 
sibling, and the downward arrow indicates it will be placed below the node, 
also as a sibling. Utile arrow points to the right, the incoming node will be 
attached to this node as a child. Click the mouse button when the indicated 
location of the incoming node corresponds to your intended destination for 
it. ln this example, click when the small arrow points to th!! right, as shown 
in Fig. 2.10. In the same way, copy the Development node and "Paste·' it 
as a child node of the Introduction node. 

Copying a 'I'ree Structure 

You can also copy an entire structure. such as the whole group of ideas linked 
to Interest pts. in the Network :\lode. To copy a structure rather than a 
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Figure 2.9: Copy a node from Network Mode 
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Figure 2.10: The box cursor 

single node, go to the Ne twork Mode and select the Copy Tree command 
from the node menu of the Interest pis. node. Note that th1s node is the 
root of that idea cluster, as seen in Fig. 2.11. Go back to Tree Mode and 
select the Paste Tree command in the background menu. T his time you have 
two ways to "'Paste": one is to bo to the UNC V. Guide node and dick the 
button when the small arrow of box cursor points to the right; the other is 
to click when the small arrow in the Introduc!&on node points down. Either 
way, you will end up with a screen that looks like Fig. 2.12. 

Copying a Network Structure 

Next, try copying the Find your way cluster, shown in Fig. 2.12. This 
structure is different from the previous one. One of the links in the Network 
cluster is left out of the tree. The Copy Tree command in the Network Mode 
copies the largest verified tree beginning at the node where you invoked 
the node menu. T he internal algorithm of the system that does this first 
inspects the structure which it is going to copy. if it's a valid tree, it is 
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Figure 2.13: Deleting a node from the tree 

pu~ into the buffer to a.wait your paste operation(previous example). If it is 
not a. valid tree, such as the Find your way cluster which contains a cycle, 
the system reduces the structure to a valid tree, thereby getting rid of the 
link between Univ. cup node and the Parking node. It then copies what 
is now a legitimate tree strncture to the holding atea. Since the algorithm 
seatches breadth-first for the largest verified tree, it broke the tink between 
the Parking node and Univ. cup node instead of the link between Find your 
way and Parking. 

Deleting Nodes 

As you inspect the tree, suppose you decide that Caro/in4 Inn should not 
be a point of interest. You can delete it in Tree Mode just as you did in the 
Network Mode, as shown in Fig. 2.13. If the node a.ppears in both Network 
Mode and Tree Mode (as it would if you copied and pasted it), deleting it 
in one mode does not delete it in the other. However if the name is changed 
in one mode, that change will be rcllected in the other mode. 
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Moving and Deleting a Subtree 

Suppose you decide that ~he positions of the Interest pts. section and the 
Find your way section should be reversed. To do this , move the cursor into 
the area between the Interest pts. node <\nd its children nodes. The branches 
among them together with the lower part of the Tnterest pts. node will be 
highlighted. Press the mouse button to bring up the menu and select the 
Move Subtree command. The selected subtree's nodes wiU disappear from 
the screen when you release the mouse button, leaving only the branches 
which connected them. Again, the cursor will change to the box shape. 
Move the subtree jus t as you did to pas te a. subtree copied from Network 
Mode; that is, place the box above the Find your way node and click the 
button to complete the move. You can also delete a subtree by selecting the 
corresponding command in the same menu. 

Adding n Node 

Suppose a new idea comes to mind: "How about adding the Smith Center 
to the interest points section?". You decide to put it under the Bell Tower 
node. Pick the Add Node: Below command from the node menu of the Bell 
Tower node to crea.te a new node and ~hen name it Smith Center, as shown 
in Fig. 2.14. 

As you have probably noticed, there arc three Add Node options in the 
node menu. The Add Node: Above command is similar to the Add Node: 
Below except that it produces a new node above the original node. The Add 
Node: Child creates a new node as the new bottom child of the ~elected node. 
In th!' above example, you could also select the Add Node: Child comm<tnd 
inside the Interest pts. uode to do the same thing. 

Editing Text 

At any time during the process, you can write text that will be associated 
with a. node. You can wait until you have finisltcd the tree, hut you can also 
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Figure 2.14: Add node 

do it while you are still working on it. To invoke the editor, select a node 
(e .g. 1789) and then select the Edit Text option from the node menu. 

2.3.4 Edit Mode 

The editor provided by the system is the standard Smallta.lk editor. This 
mouse driven editor is described in detail in Goldberg's Sma//ta/k-80: The 
Interactive Programming Environment. Here only t he functions you will 
need for basic text editing are introduced. 

Since the editor is the Smallla.lk editor, the meaning of each mouse but· 
ton is different from what we previously defined. 
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Insertion Point 

When you move the cursor into the EdJt Mode, you will see a small caret 
(an invert "v"), thaL indicates where the input from the keyboard will go. 
Type a paragraph as shown in Fig. 2.15. 

Then move the cursor to any of the other characters and click the left 
mouse button. The caret should appear at that cursor location. Pointing to 
a place in the text and clicking the left mouse button will insert the caret 
at thM position. Use this feature when you want to insert text. 

Text Selection 

Text is selected using the cursor and the left mouse button. Move the cursor 
to one end of a passage of text and press the left mouse button. vVJUJe 
holding the button down, move the cur.sor to the otller end of the passage 
a.nd release tlte button. The selected text will be highlighted. The passage 
will remain highlighted until you perform another operation, as shown in 
Fig. 2.15. 

Moving and Copying Text 

To move text, fust select the text to be moved and then press the middle 
button. From the menu that appears choose cut. The cut command deletes 
the selected text but leaves it in a hidden buffer where it can be retrieved by 
the paste command. Now select the destination position, press the middle 
button, and choose the paste command to complete the move. 

A copy is done by copy and paste, analogous to cut and paste. but does 
not delete the original text. 
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Figure 2.15: Type a paragraph and select text 
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Replacing Text 

To replace a passage of text, first select it and then type the replacement. 
The first keystroke deletes the selected text. To insert between characters, 
place the caret under the gap between the characters and then type the 
insertion. To delete a passage of text (i .c. to replace it with nothing), select 
it and cu t it. 

Scroll Bar 

The scroll bar is a rectangular area a<:ljacent to the left side of the Edit 
Mode, as shown in Fig. 2.16. The length of the scroU bar represents the 
length of the entire block of text tb.at can be examined. Tnside the area 
is another rectangular area that is light gray. The length of this gray area 
represents the height of the screen window,(as illustrated in Fig. 2.16). The 
gray area is located within t he scroll bar at a point relative to the lo<:al.ion 
of the window within the overall block of text: if the gray area begins at 
the top of the scroll bar, then the window is at the beginning of the block. 
lf the gray area fills the entire scroll bar, then the whole block is displayed 
(see Fig. 2.17). 
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You can change the portion of text displayed by moving the window 
rela-tive to the block. This is done in one of the three ways: 

o Move the cursor into the scroll bar area, in the right 
one-third of the rectangle and outside of the gray area. 
The cursor shape becomes an up arrow. Click the left 
mouse button. 

o Move the cursor into the scroll bar area, in the left 
one-third of the rectangle and outside of the gray area. 
The cursor shape becomes a down arrow. Click the 
left mouse button. 

o Move the cursor into the scroll bar area, in the mid
dle one-third of the rectangle and outside of the gray 
area. The cursor shape becomes a right arrow. Press 
the left mouse button and hold. The gray area moves 
to the cursor location and then tra.cks the cursor until 
the left mouse button is released. The displayed por
tion of text will be from that relative position iu the 
whole block. While the left button remains pressed, a 
lighter gray image is left in the scroll bar to indicate 
the previous position of the gray area. 

Leaving the Edit Mode 

scroll next 

scroll previous 

jump 

To leave Edit Mode, simply move the cursor out of the area. of the mode. Don't 
worry about saving the text . The system will automatically save the content of 
the Edit Mode whenever you leave it . 
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2.4 SOME USEFUL FEATURES 

2.4.1 Help Support 

If you can't remember what a menu command does, you can press the SHJFT 
LEFT key while selecting that comma.nd. The system will display the help message 
for the command. 

2.4.2 Screen Control 

Each mode of the system has a menu bar at the top. It contains the View Control 
pull-down menu. One of the commands of that menu is Switch Size. This option 
lets you expand the screen area of that mode to a larger window. If you have lots 
of nodes in the Network Mode or a big uce in the Tree Mode , you can select this 
command to enlarge that par~icular worl:dng area. Selecting this option a second 
time from the full screen window will shrink the window back to its original size. 

2.5 SAVE AND LEAVE 

2.5.1 Saving your work 

To save your work before leaving the system, go to the menu bar M the top of 
the screen and click once to activate it. Point the cursor at the Work Space bar 
and press the mouse bulton. From the menu that appears, select the Save WS 
command, as shown in Fig. 2.18. The system will Lhen prompt you for a name. If 
this is the first time you are saving your work, type a. name for your workspace and 
then type a carriage return. If you have saved your work previously, the name of 
the work sp11cc will be displ11yed in ~he input uea. If you want to save your work 
sp11ce under that name, type a cawag;e return; the old version will be replaced by 
the new version. tf you give a new name, the old version will be left unaltered 
under the old name and your work will be stored under the new name. All your 
work spaces are stored in your home directory. 
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Figure 2.18: Work space menu bar 

2.5.2 Leaving the System 

After you a.re sure your work has been safely stored, you can go to the Writing 
Environment menu ba.r, press the mouse button to pull down the menu, and select 
Quit to leave the system. lf you forgot to save your work, the system will ask you 
to save it. This is yom last chance. Be sure to save before you leave if you want 
your work to be available sometime in the future. 
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Chapter 3 

System Functions 

3.1 INTRODUCTION 

You should have a general idea of how to produce a document in the WE environ
ment after completing the tutori al. This section provides a detailed, systematic 
description of the system. You can read th rough the entire sec tion for an overview 
of WE's capabilities, or you can use it as a refecence guide to clarify a command 
you are unfamiliar with or lnwe forgotten. 

The organization of this section is by menu. The Control Panel bar which 
extends hori:tontally across the top of the screen is covered first. The commands 
from each of its four puU.down menus are explained in detail. Next are the t hree 
menus from the mode menu bar common to al l four mode windows. Finally, menus 
from each of the four individual mode windows are explained in detaiL 
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3.2 THE CONTROL PANEL 

The Control Panel contains commands w hic:h affect the system a.s a whole rather 
than a. specific mode. It is divided into four sections . Writing Enuironment, 
Workspace, BoWing Arens, and System. A puU-down menu is associated with 
each section. 

3.2.1 Writing Environment Menu 

Title 
General Help 
Users· Manuel 
Redrew All 
Defaul t Layout 
Qult 

• Title 
Displays a. copyright notice. 

• General Help 
Displays information about the capabilities and use of the Control 
Panel itself. (Thls item has yet to be implemented.) 

• Users' Manual 
Accesses aJJ on-line version of thls manual. Presents a. tree with nodes 
representing manual sections. Click on the node you desire, and the 
corresponding User Manual text is displayed in the Edit Mode window. 
(This item has yet to be implemented.) 

• Redraw All 
Redraws the entire screen, eliminating any blips that may have ap
pP..a.red . 

• Default Layout 
Restores the window to the default layout. Useful if you have used 
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the Resize command from the View Control Menu (see Section ;).3.2) 
to change the size and/or position of any of the windows. 

• Quit 
Quits from the WE System into the Unix environment. If you have 
not saved your current workspace, you will be prompted to do so. Any 
unsaved data will be lost. 

3.2.2 Work Space Menu 

. " 

Save WS 
Change WS 
Rename WS 
Reset WS 
Garbage Collect 
Delete WS 

The Work Space includes all current data from the modes. When you save your 
Work Space, you store a picture of tbe current information in each mode. 

• Save WS 
Saves the current workspace. You will be prompted for the workspace 
name and given the old name as the default. Simply press RETURN 
if you wish to save under the given name; this will overwrite the old 
version with the current version. To save under a new name, enter 
it in response to the prompt; in this case, the old version will be left 
unaltered. II this is the first time you are saving your work, you must 
type a name for your file, foUowed by a. carriage return. 

• Change WS 
Changes to a different workspace. Ir the current workspace has not 
been saved, you will be prompted as in Save WS above. A list of 
workspaces from which to choose will be presented; the list is taken 
from the current working directory and include~ all workspa.ces which 
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you own or on which you have read and write permission: The empty 

workspace included in the list is a new WS used to start from scratch. 
Click on the desired selection. 

• Rename WS 
Changes the name of the current workspace. You will be prompted 
with the old name given as a default. Type in the new name and press 
RETURN or simply press RETURN if you do not wa.nt to change 
the name. Once the name is changed, the old name will no longer be 
recognized by the system. 

• Reset WS 
Restores the workspace to the state it was in when last saved. Any 
work done after the last save is lost. 

• Garbage Collect 
Invokes a garbage collection routine to clear out unnecessary data and 
ma.ke more room for your workspa.ce. Garbage collection is automatic 
each time you save your workspace; otherwise you shou.ld invoke this 
command every 10-15 minutes to ensure adequate space for the system. 

• Delete WS 
Erases the selected workspace. A list of your workspaces from the 
current working directory will be presented when you invoke this com
mand. Click on the workspace you wa.nt to delete, then confirm yes 
or Jl..l in response to the prompt. Use this command carefully because 
a deletion is permanent. 

3.2.3 Holding Areas Menu 

Show Nodes 
Show Trees 

WE permits you to move nodes and trees between Tree and Network modes. This 
is done by first using one of the copy commands to make a copy of the desired 
node or tree in the holding area and then using paste to move the copy into a new 
location. 
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Trus in,'isible holding area is, in reality, two holding areas. one for trees and 
one for nodes. Each holding area is implemented as a LIFO (last in. first out ) 
stack. For nodes, Copy Nod~ places a reference to the selected node on the top 
of the node stack or holding area. The next Paste Node removes this node from 
the top of the stack and moves it into the new location. If you copy several times 
without pasting, there will be more than one node on the stack. The tree stack 
behaves the same way, for copied and past~d trees rooted at the selected node. 

The commands in trus menu allow you to make the stacks visible so that you 
can r.heck the node or tree on top, change the order of the stack, delete items from 
the stack, or clear the stack entirely. 

o Show Nodes 
Presents a. list of nodes in the holding area. The top of the ljst cor
responds with the top of the stack. You can \'iew the list, or you ca.n 
manipulate the stack using commands from pop-up menus found in 
the Node List bar and in the list itself. 

li you move the cursor into the Node List bar and hold down the 
mouse button. a single-item menu will appear. Select this Clear com
mand if you wish to clear out the stack. 

You can also move the cursor down the list of nodes to select one, 
then bold down the mouse button to see a two-item menu. Select 
Delete to remove the selected node from the stack. Top Stack moves 
the selected node to the top of the stack. (See Figure 3.1.) 

Deletions affect only the holding area stack, not the nodes in the 
modes. 

No~e: Don't worry about erasing tbe Node List when you fin.ish: the 
system does this automatically wbcn you execute the next command. 
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NODE LIST 

Introduction 

Campus 

Parl<lnQ Top St~ck 

Sports - D~l~tt 

o Show Trees 

Presents a list of trees in the holding area. The top of the list corre
sponds with the top of the stack. Trees are listed as tree from [root 
name], where root name refers to the node name for the root of the 
actual tree or subtree in the list. Just as-with the Show Nodes com
mand, you can view the Jist or u.se the pull:down me~u to manipulate 
the stack. Again, any deletions here do not affect structures in the 
modes. 

. . 
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3.2.4 System Menu 

Screendump 
Snepshot 
Promot Before Sevina Text 
Printing Options 
Chenge WS Directory 
Creete WS Directory 
Suspend 
To Smelltelk 

Take care when your cursor wanders into th.is section of the Control Ba.r. The 
System Menu is not part of the basic system and is intended for advanced users 
only. Two commands, Snapshot and To Smalltalk should not be used unless you 
are a WE System programmer. 

• Screendump 
Sends an exact image of the current screen to a laser writer. Before 
you select this command, you can use the Printing Options command 
from the System Menu to check for the current output location or to 
change it. 

Notes: A 30-second delay is built in to the Screendump command 
to ensure uninterrupted transfer of data. 
Thls command is not affected by the printing option Auto Send, ex
plained later in this section. The screendump image is always sent 
directly to the laser writer and never hetd in -an intermediate flle. 

• Snapshot 
Makes a new image of the entire Smalltalk system. This option is 
password-protected since it requires an enormous amount of storage 
space and should only be used by WE programmers. 

• Prompt Before Saving Text 
Th.is toggle controls the automatic saving mechanism in Edit Mode. 
By default, WE wiU save text automatically while leavin~ Edit Mode. 
Switching the toggle disables this automatic save and, instead, prompts 
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you to choose whether or not to save. You can, of course, select this 
command again to go back to automatic saving. 

The position of tills toggle is not saved when you quit the system. 
The defau lt automatic saving is active when you first iniliate WE. 

• Change WS Directory 
Changes from the current directory to one you specify. You wiU be 
prompted for a pathname. Thereafter, the system will act as if it 
is running in the specified directory. Databases will be read from 
and saved to this directory. (Do not use this feature before you fully 
understand it) 

• Printing Options 
Accesses a four-item menu containing the following commands: 

- Laser Writer 
Prompts with the name of the laser writer currently used for 
output. To change it, type in the name of tne laser writer you 
wish to use, then press RETURN. 

Lineprinter 
Prompts with the name of the lineprinter currently used for out· 
put. To change it, type in the name of the lineprinter you wish 
to use, then press RETURN. 

- File Name 
Prompts with a default file name and allows you to enter the 
name you wish to use for intermediate output files. Such files 
are created when the Send to Line Printer {Section 3.3.3) or TeX 
Output (Section 3.3.3) command is invoked while the Auto Send 
toggle is disabled. You only need to enter the root file name with 
this command since .line or .lex is automatically appended to il 
by the system. 

- Auto Send 
Enables, disables the automatic priming of output files (rom 
the Send to Line Printer and TeX Output commands tsee Sec 
tion 3.3.3). When Ibis toggle is enabled (the default is disabled), 
selection of either of the previous commands results in hard copy 
output from a line printer or a laser writer. Disabling \be Auto 
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Send feature results in •he creation of intermediate files when ei 
ther of the commands is selec~ed. A .line or .tez file is created, 
and you must process it (in the case of .tez) and print it yourself. 

o Create WS Directory 
Creates a new Unix directory. You will be prompted for a. pathname. 
You must use the Change WS Directory command to change to this 
directory. (Do not use this feature before you fully understand it) 

• To Smalltalk 
Exits the WE system and enters the Smalltal.k environment. This 
command should be ured only by WE programmers, but if you ac
cidentally select it, you can reenter the current database by selecting 
r~umeWE &om the menu you get by pressing the middle mouse button 
while the cursor is pointing to the background. 

3.3 MODE MENU BAR 

Each mode window has a similar menu bar across the top. The first bar section 
contains the title of that particular mode. The other two sections, View Control 
and Display/Print are the same for all modes. Pull-down menus are also the same 
for all modes, except where indicated below. 

I TREE MODE Vitw Control I Display /Print 

figure 3.2 The Mode Menu Ber from Tree Mode 
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3.3.1 Mode Title Menu 

General Help 
Undo 

• G~n~ral H~lp 

Presents a paragraph of information about the purpose and functions 
of tho mode. (This bas yet to be implemented.) 

• Undo 
Undoes the last command, including itself. (This has yet to be imple
mented.) 

3.3.2 View Control Menu 

Redraw 
Resize 
Switch Size 
Roaming 

• R~draw 

Redraws the current mode, eliminating any blips that may have ap
peared. 

• R~siz~ 

Allows you to change the default si;o;e and pooition of the mode win
dow. Select this command from the small window to change its size, 
or toggle over to the large window with Switch Siz~ and then use R~size 
to change it. 
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• Switch Size 
Toggles between Iorge and small default window sizes for the mode. 
The default screen layout for the system includes a 5mo/l window for 
each of the four modes. Selecting this comma nd when the window is 
small switches to a full screen window for that mode. You can red uce 
the window to its original size by selecting Switch Size from the View 
Control .Menu for the fuU screen window. 

Note: You can 11se tltu Resize command to change the default val. 
ues for large and small windows. You will be given a prompt at the 
lower right corner of the window. You can use this prompt to move 
and resize the window for the current mode. Click the mouse button 
to fix the corner's posi tion, then hold down the bu tton and stretch the 
rectangle to the desired size. T his is an advanced featu re which should 
be used only if you are familiar with windowing. 

o Roaming (available only in Tree and Network Modes) 
Allows you to zoom in or out and to pan over the mode window. When 
you select the Roaming command, a small roaming window appears in 
the upper left hand corner of the. mode window. 

The roaming window represents a portion of the theoretically infinite 
s pace available for the mode. Depending on the number of nodi!S and 
the size of the roaming window, the enti re conten t of the given mode 
may or may not be currently visjble in the window. The entire con. 
lent is accessible, however, since the roaming window can be positioned 
over any portion of the underlying space. 

The roaming box inside the window contains the view, or the part 
of the picture which is currently visible in the mode window. In Fig. 
3.3 below, the root of the tree is currently out of view in the mode 
window, but ca.n be seen in the roamsng wmdow. 

Dy using the mouse to manipulate the roaming window and roaming 
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box, you can perform several operations: 

1. Roaming (panning) • To change the view's position in the entire 
space, place the cursor inside the roaming box's drag bar. hold 
down the mouse button, and drag the box over the drawing to 
the desired position. When you release the mouse but~on, ~he 
view inside the roaming box is cUsp layed in the mode window. 

2. Zoorrung . Make the roamillg box, or viewport, larger to zoom 
out on the entire space or make it smaller to :oom in. Place the 
cursor in the resi7,e area of the roaming box, bold down the mouse 
button, and dr~ the corner in or out to change the size of the 
box. Release the button, and the view is changed. 

3. Changing the size of the entire drawing. You ca.n provide more 
room for the entire mode drawing by enlarging the roamjng win
dow. Hold the mouse button down with the cursor in the win. 
dow's resize box and drag the corner in or out. The roamjng 
window stretches in all four dhections but wiU not stretch out· 
side the mod~ window. 

4. Changing the part of the drawing in the roaming window • U 
the roaming window's size has been reduced, part of the drawing 
may not be visible. You can drag hidden parts of the drawing 
Into view using the roamjng box. Hold down the mouse bu tton 
with the cursor in the roaming box, then drag the box within the 
roaming window. The view inside the box sticks with it so that 
hidden parts of the drawing are pulled into view in the roamjng 
window. 

5. Moving the roaming window. Plnce the cursor in the diag ba.r, 
hold the mouse button down, and drag the window to the desired 
position in the mode window. 

6. Closing the roaming window· Click the mouse button inside the 
dose box. 

• Close Down (available on ly Text Mode) 
This option (if enabled) blanks out the text mode :Lr M whP.n the area 
is not in use in order to speed up the system by eUminating unneccs· 
sary redraws. 
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3.3.3 Display/Print Menu 

Show 1n Text Mode 
Send to line Printer 
TeX Output 

• Show in Text Mode (available only in Tree and Network Modes) 
Displays in linear text format the contents of the nodes in the mode. 
The node titles and any associate<! text appeax in the Text Mode 
window. The ordering of nodes from Tree Mode results from a preorder 
traversal of the tree, but the ordering of nodes from Network Mode is 
arbitrary and unpredictable. (See Appendix A for an explanation of 
preorder tree traversal.) 

• Send to Line Printer 
Sends the contents of the nodes in lineax text format to the lineprinter 
currently designated for system output. To determine its location or 
change· to another lineprinter, select the Printing Options command 
from the System Menu. (Cf. 3.2.4) Ordering of the nodes is the same 
as in the Show in Text Mode command above. 

• TeX Output 
Formats the content of the nodes into a .tez file, runs this file through 
TeX, and sends the output to the laser writer currently designated 
for system output. To determine its location or change to another 
laser writer, select the Printing Options (Cf. 3.2.4) command from the 
System Menu. Ordering of text is the same as. for the two previous 
commands. 

Note: Tllis command produces a document wllich reflects the para,. 
graph structure. Node names are used as section headings. 
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3.4 NETWORK MODE 

Network Mode contains three menus which are a.ccessed by holding down the mouse 
button with the cursor in one of three designated areas. A Background Menu is 
accessed anywhere in the Network Mode background. The Node Menu is accessed 
from inside any node and the Link Menu from the arrow box on a li nk. 

3.4.1 Background Menu 

Creete Node 
Peste Node 
Pt~ste Tree 
Show/Hide Links 
Show /Hide LInk Nt~mes 
Subtrect Tree 

• Create Node 
Creates a node at the cursor position and prompts for a name. 

• Paste Node 
Past-es the node from the top of the node holding area into this mode 
at the cursor position. The pasted node is removed from the holding 
area stack. (See Section 3.2.3 for an explanation of the node holding 
area.) 

• Paste Tree 
Pastes the tree from the toj> of the tree holding area into thjs mode 
with the root at the cursor positior1. All links and nodes belonging to 
the tree are automatically drawn. The pasted tree is removed from 
the holding area stack. (See Section 3.2.3 for an explanation of the 
tree holding area.) 

• Show/Hide Links 
Toggles between visible and invisible Jinks in the network drawing. If 
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Links are visible, this command makes them invisible. Simifarly, if links 
arc invisible, this makes them visible. 

o Show /Hide link Names 
Toggles between visible and invisible link names in the network draw
ing. When this feature is enabled, unk names appear whenever the 
cursor enters the arrow area in the middle of a link. (For any link that 
does not have a na.me, the default name none will appear.) Subsequent 
selection of this command makes link names invisible even when the 
cursor enters the arrow area. Selecting this command when link names 
are visible makes them invisible. Note that even the status of the link 
names are visible, the system displays the name of a link only when the 
cursor moves into the small rectangle area which contains the arrow 
in the middle of a link. 

• Subtract Tree 
Takes the tree on the top of the holding area stack and removes from 
the network drawing all links and nodes common to the two. This is 
useful for removing from Network Mode those nodes which have al. 
rea.dy been transferred to Tree Mode. Simply copy the tree from Tree 
Mode and do a Subtract Tree in Net work Mode. 

Tree on top of 3teclc Net\Vorlc \Vi ndo\V 

llntro H History I 
I Sports H D .Dom•l 

Ruulb of "Subtrect Tree·· 
(Net\Vork Windw) 

llntro H History I 

Figure 3.5 111 U3tretion of "Subtract Tree" 
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Nodes in the network drawing do not have to be liruted in the same 
manner as those in the tree; any node present in the tree and the net
work is removed whether or not links are present or are the same for 
the two nodes. Also, the t ree may contain nodes which are not in the 
network drawing. 

Subtract Tree removes the tree from the top of the holding area stack. 
(See Section 3.2.3 for an explanation of the tree holding area.) 

3.4.2 Node Menu 

Move 
Link 
Edit Name 
Edit Text 
Copy Node 
Copy Tree 
Delete Node 

• Move 
Allows you to drag the node until you release the mouse button. Any 
links attached to the node are adjusted and moved with it. 

• link 
Draws a link from thls node to another node in the network window. 
After selecting the command, mo,·e the cursor from the current node 
(the link's starting point) into the node that is the link's endpoint. 
Click the mouse button to set the link. 

• Edit Name 
Names or renames the node. A prompt wiU give you the current name, 
if one exists. 

• Edit Text 
Activates the Edit Mode to allow you to write or edit text in associa-
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tion with the current node. Any text a!Iea.dy associated with the node 
is shown in the Edit Mode window so that you can modify i~. 

• Copy Node 
Places a. copy of th.is node on the top of the node holding area stack. 
(See Section 3.2.3 for an explanation of the node holding area..) 

• Copy Tree 
Places a copy of the largest verified tree beginning at this node on the 
top of the tree holding area. stack. The tree is verified with a breadth
first search of aJl the links leading out from the root. (See Section 
3.2.3 for an explanation of the tree holding area. and Appendix A for 
an explanation of tree verification.) 

• Delete Node 
Removes this node and any associated links from Network Mode. 

3.4.3 Link Menu 

Edit link Nome 
Delete Link 

• Edit Link Name 

Names or renames the link. A prompt will give you the current name 
or the default name none. 

• Delete Link 
Removes th.is link. 

3.5 TREE MODE 

Tree :Vlode contains three menus wh1ch are accessed by holding down the mouse 
button with the cursor in the designated area.. A Node Menu is accessed from 
inside any mode. You can access the Subtree Menu in the rectangular area. between 
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any node and its sons. Tills area becomes shaded any time the cursor enters it. 
(See Figure 3.7) The Background Menu is accessed anywhere in the Tree Mode 
background other than the subtree area. 

Figure 3.7 Sheded eree for subtree "'it.h root at node -c-

3.5.1 Background Menu 

Paste Node 
Paste Tree 
Create Tree 
Copy Tree 
View Context 
Set Node Size 

• Paste Node 

Pastes the node from the top of the node holding area stack into tltis 
mode at the position indicated by the cursor. \<\'hen tills command 
is selected, a special box cursor appears. This cursor becomes an ar· 
row when placed inside an existing node; the direction of the arrow 
indicates where the incoming node will be placed in relation to the 
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Figure 3. 6 

Direction of s pecie! errov cursor in 

di fferent perb of e node 

existing node. Moving the cursor around in different parts of the node 
will change the shape and direction of its a.n:ow symbol. In the upper 
half of the node, the arrow points up, in the lower hal f it points down, 
a.nd in the right end it points downward and to the right. 

When you click the mouse button in one of these areas, the incoming 
node will be placed: (l) as a sibling immediately above the existing 
node for an upward arrow, (2) as a sibling immediately below the ex
isting node for a downward arrow, or (3) as the existing node's bottom 
child for an arrow pointing down to the right. (See Section 3.2.3 for 
an explanation of the node holding area.) 

• Paste Tree 
Pastes the tree from the top of the holding area stack into this mode 
with its root at the position indicated by the cursor. Position the 
root in the same manner as in Paste Node above. Once the root is 
positioned, the rC$t of the tree will he drawn accordingly. (See Section 
3.2.3 for an explanation of the tree holding area..) 

• Create Tree 
Creates a root node in the Tree Mode window and prompts you for a 
name. If nodes are already present, this command is ignored. 

• Copy Tree 
Copies the entire tree from Tree Mode onto the tree holding area stack. 
All parts of the tree are included, even those which may not be visible 
in the current mode window. This command is especially useful with 
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the Subtract Tree command in Sc<:tion 3.4.1. You can use the two 
commands in sequence to remove nodes from Network Mode which 
have already been included in Tree: Mode. 

• View Context 
Makes one higher level of the tree visible. The Display Subtree com
mand from the node menu allows you to hide all of the tree except 
the subtree beginning with the current node as its root. View Context 
undoes this action one level a.t a. time. 

• Set Node Size 
Allows you to change the default s.ize for nodes. You will be given a. 
corner prompt. Move it anywhere on the screen, hold down the left 
mouse button, and drag the node rectangle until the desired size is 
reached. Release the button, a.nd the size is set. 

3.5.2 Node Menu 

Add Node: Above 
Add Node: Below 
Add Node: Child 
Add Node: Perent 
Edit Neme 
Edit Text 
Copy Node 
Move Node 
Delete Node 

• Add Node: Above 
Adds a. node as a. sibling immediately above the current node a.nd 
prompts you for a name. 
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• Add Node: Below 
Adds a node as a sibling immediately below ~he current node and 
prompts you for a name. 

• Add Node: Child 
Adds a node as the new bot torn child of the current node and prompts 
you for a name. 

• Add Nod~: Par~nt 

Adds a node as the parent of the current node a.o d specified siblings. 
When you select this command, the cursor changes to a box shape to 
remind you to specify which siblings will be included as children of the 
new parent. Do this by moving the cursor to the desired sibling and 
clicking. The new node will then be dra,vn as the parent of the current 
node, the selected sibling, a.nd any siblings in between. Finally, you 
will be prompted for a name for the new node. 

• Edit Name 
Names or renames a node. A prompt wiU give you the current name, 
if one exists. 

• Edit Text 
Activates the Edit Mode to allow you to write or edit re.xt in asso
ciation with the current node. Any text al ready associated with the 
node is shown iu the Edit Mode window so that you can modify it. 
Although Lb.is command automatically activates Edit Mode, it does 
not move the cursor into the Edit ~1ode window. You must either 
move it manually or click where you are Lo re-activate Tree Mode. 

• Copy Node 
Places a copy of this node on the top of the node holding area stack. 
(See Section 3.2.3 for an expl<~.nation of the node holding area.) 

• D~l~te Node 
Removes this node from the tree. Any children move up to become 
children of the selected node's father. 

• Move Node 
Moves the cuuent node to the position you indicate with a special box 
cursor which appears when you select this command. Move the special 
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cursor inside another node, and it becomes an arrow wlticli points up, 
down, or down to the right depending on its position in the node. (See 
Figure 3.6) 

Clicking the mouse button with a.n arrow visible causes the moved 
node to be placed: 1) as a sibling immediately above the current node 
for an upward arrow, 2) as a sibling immediately below the current 
node for a downward arrow, or 3) as the current node's bottom child 
for an arrow pointing down and the right. 

Former cltildren of the moved node do not move with it but rather 
move up to take its place. A single cltiJd occurpies Wle moved node's 
former position while multiple cltildren move up to that position as 
siblings. 

3.5.3 Subtree Menu 

Move Subtree 
Show Text for Subtree 
Di sp ley Subtree 
Copy Subtree 
Outline Subtree 
Delete Subtree 

The Subtree Menu is accessed in certain parts of the Tree Mode background found 
between any node and its son(s). This subtree area is shaded in by the system 
whenever the cursor enters it. The shading extends into the lower half of the node 
which is considered to be the root of the subtree. 

o Mov" Subtr"" 
Moves the subtree as its root to a different location in the tree. You 
will be given the special box cursor to indicate the new location for 
the root just as in the Pa.ste Node and Paste Tr"" commands in Section 
3.5.1. 
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o Show Text for Subtree 
Displays in linear text format the contents of the nodes in the subtree. 
The node titles and any associated text appear in the Text Mode 
window. The ordering of the nodes results from a preorder traversal 
of the subtree. (See Appendix A for an explanation of preorder tree 
traversal.) 

• Display Subtree 
Makes all of the tree invisible except the subtree. The View Context 
command from the background menu can be used to undo this one 
level at a time. 

• Copy Subtree 
Copies the subtree as its root onto the holding area stack. (See Section 
3.2.3 for an explanation of the tree holding area.) 

o Outline Subtree 
Sends the node titles, in outline form, to the laser writer currently 
designated for system output. Ordering of the nodes in the outline 
results from a preorder traversal of ~he tree. (See Appendix A for an 
explanation of preorder tree traversal.) 

o Delete Subtree 
Permanently erases tl1e subtree from the Tree Mode. 

3.6 EDIT MODE 

In ·this mode, the Smalltalk text editor is used to write and edit blocks of text 
associated with a node selected in Network, Tree, or TeJ.:t Mode. The editor is a. 
simple one. Most operations are performed by selecting text with the mouse a.nd 
then choosing the desired command from a pull-down menu: 

Ago in 
Undo 
Copy 
cut 
Poste 
Seve text 
Reset text 56 



• Again 
RepeMs ~lte last replace, copy, or cut command. For example. suppose 
you just selected wordl from your text and replaced it with with word2. 
Invoking lhe again command would ~;ause the system t.o search for the 
next instance of word 1 and replace it with word2. 

• Undo 
Undoes the last comm<utd. 

• Copy 
Places a copy of the selected text into a buffer. 

• Cut 

Deletes the selected text and places it into a buffer. 

• Past~ 

Replaces the ~;unent selected text with tex't from the buffer. 

• Save t ext 

Saves the current contents of Edit Mode. Since saving is done auto
matically when you lea,·c Edit Mode, tbis command is useful for saving 
text during a long editing ~ion. 

• Reset text 
Restores the text to the state it was in when it wa.s last saved. All 
changes made since that time are lost. 

~ote that in the editor, unlike the rest of the system, the mouse buttons have 
different meanings. The left button selects text, the center bu tton activates the 
menu, and the right button is not used. This is because the edi tor is part of the 
Smalltalk environment, not WE. 

3.7 TEXT MODE 

Text Mode is accessed from the Display /Print Menu of Network and Tree Modes 
and also from the Node Menu in Tree Yfode. This mode constTucts a. view of 
your documcnl from the tree or network and wTites out the node names and any 
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associated text so t lmt you can get a sense of how the parts fi t together as running 
te>.-t. You will see alternating areas of node titles and text when you activate this 
mode. Moving the cursor from the ti tle area to the left causes a large scroll bar 
extending down the left side of the window to appear. You can use this to scroll 
through the nodes. 

Vi•w Control 

Figu~• 3.8 Form~t of th• T•xt Mod• 'o'indo"' 



When you access Text Mode from Tree Mode, the order of ·nodes reflects the 
structure of your tree. Nodes are display~d in the sequence defined by a preorder 
traversal of the tree. Although the node order is arbitrary when coming from 
Network Mode, Text Mode can still be useful for obtaining an unordered list of all 
nodes and text. 

The te.xt areas of this mode operate under the Smalltalk text editor just as in 
Edit Mode above. Since the size of these areas is fixed, the complete text associated 
with a node may not fit. Consequently, each section has its own small scroll bar 
to allow you to look through the text for that node. (The scroll bar appears when 
you move the cursor into the text area. You can edit text here if you like, although 
you won't have as much space as in Edit Mode.) 

Each title area contains a short pull-down menu which allows you to edit the 
title itself or copy the node contents into Edit Mode where you have more room 
to work. 

. . 
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Title Area. Menu 

Rename 
Change Text File 

• Rename 
Presents the current name of the node and allows you to modify it. 

• Change Text File 
Changes the name of the actual UNIX file containing the text. The 
text associated with each node is maintained in a. separate file by the 
system (and given a. name by the system). If you choose t.o change 
the na.me of the text file to a. new file name, you will lose whatever 
text wa.s associated with the node. This option is useful if you wish to 
associate text with a. node from (e.g.) a text file created on a. PC or 
on a different edit.or under UNIX. You should understand what this 
option does before using it. 

Remember that throughout the system, any changes made to node names or node 
text in one mode change the same node in all other modes. Two nodes are rec
ognized a.s the same however, only if one ha.s b~n created by copying a.nd past ing 
the other. Nodes which were created separately in Network a.nd Trei! Modes, even 
though they have identical names, are not considered the same by the system. 

· 3.8 Help Support 

A short help message is available for a.ny menu option. Press the SHIFT and 
LEFT keys simultaneously while selecting the command to access the message. 
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Appendix A 

Use of Trees in the WE System 

A .l TREE VERIFI CATION IN NETWORK M ODE 

The Copy Tree command in l"etwork Mode allows you to copy part of your network 
into the holding area for later inclusion into Tree Mode. The structure copied must 
be a ~Ierified tree whose root is the node from wb.ich the command was invoked. 

When we discuss how a tree is t-er-ified, keep in mind that a tree is a network 
(or graph, as it is sometimes called), but a network is not necessarily a tree. A 
network is simply a set of nodes and a. set of links ... ~th no restrictions on how they 
are related. A tree, however, must have a single root wb.ich is connected by links 
to any number of children, each of which is the root of a. tree. Cycles arc allowed 
in networks but not in trees. 

When you invoke Copy Tree from a node in Network Mode, the system fi rst 
records that node as the roo t. Then it conducts a bre<tdth- first search starting 
witlt the root. Any links leading out [rom the root are followed, and the nodes 
they connect with are recorded as children of the root. Once all links leading out 
from the root have been checked, the system performs the same search starting 
with each recorded child. This process continues until there are no more links left 
to trace. Each time a node is recorded it is also marked so that it will not be 
recorded again if another link (perhaps part of a cycle) leads back to it. The tree 
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Net\Vork Verified Tree 

Figure A.1 Verified Tree Starting from Node 3 in the Net-.vork 

that is built as a result of this process is placed onto the holding area stack. 

A.2 ORDER OF TEXT IN FINAL DOCUMENT 

Several commands in Tree Mode require ordering the nodes in the tree. These 
commands include all three from the Display/Print Menu: Show in Text Mode, 
Send to Line Printer, and TeX Output, as well as one command from the Node 
Menu: Show Text for Subtree. In all four cases, the question is: in what order will 
text associated with each of the nodes be placed? 

A preorder traversal is used in each case. Here it is described in terms of a 
horizontal, rather than vertical tree, since the former is the representation used in 
the WE System. The root of the tree is visited first, then its top-most subtree is 
traversed in preorder. The next subtree under the top-most is trave.rsed in preorder 
next, and so on, down the line of subtrees. Any text associated with a node is 
output when that node is visited. 
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