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3. HARDWARE OVERVIEW

This section provides a brief functional overview of the Star hardware components that make
up a user workstation. This overview provides a basis for reading the Functional
Specification. Readers not familiar with the Star baseline hardware should read this section
as an aid to understanding the functions, command invocation, responses and information
display. o ‘

For a complete description of the Star hardware configuration see 8000 Series Workstation
Configuration Specification, Version 1.0, Systems Development Department, November, 1980,
and Engineering Response to OIS Product Goals, Version 2.0, Systems Development
Department, May 1979.

STAR WORKSTATION

The workstation consists of the following mandatory components:
an 8000 (Dandelion) processor
a CRT for dispiay of documents, menus, and system responses;

a keyboard for text input and command invocation, and a tone generator to alert the
user that an event has occurred that may require his attention;

a pointing device to select displayed objects for processing and to invoke commands;
either a small or medium capacity non-removable, rigid disk; and
a floppy disk drive.
A workstation optionally includes:
a character printer;

an Ethernet transceiver and controller, used to connect workstations to an Ethernet
network; and

a communication port, including an RS232-C/DTE interface.
A typical configuration of workstations, their attached devices, and associated Ethernet-
connected servers is illustrated in figure HOV-1.

CRT Display

The basic display for Star is the Large Format display (LF). Its usable screen area measures
10.0" in the vertical dimension by 12.8" in the horizontal. With only minor scaling, this
display can render two full 85" by 11" pages (with one inch margins).
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The LF displays bit-map images from the refresh buffer. On the screen, the refresh buffer is
displayed as 809 lines of 1024 dots, called pixels ("picture elements"). Each pixel may be
individually set to white or black by altering the contents of the refresh buffer. On the
surface of the display, 72 pixels represent one inch of image, both horizontally and vertically.
Thus, an 11" tall image will occupy 792 vertical pixels, and will be reduced in size by 11% on
the screen surface. In the subsequent sections, specific screen coordinates will be
represented assuming the origin is in the upper-left corner. Thus, this corner is represented
by (0, 0), and the lower-right corner is represented by (1023, 808).

Keyboard

The Star keyboard is shown in Figure HOV-2. The layout is subject to the addition/deletion .
of functions and to modifications for human factors and multi-national considerations for
subsequent releases.

The keyboard is the primary input device. It serves four major functions.
It is used to enter text characters, described in Text Editing.

It is used to enter formatting characters. Examples of such characters are New
Paragraph, Discretionary Hyphen, Page Format, and Tab. They are described in
Text Editing and Formatting and Layout.

It is used to change character properties (such as bold-face, italics, underlined)
providing a shorthand alternative to the Character Property Sheet described in
Formatting and Layout. The Defaults key is equivalent to the Defaults command on
the Character Property Sheet.

It is used to insert special objects into a document, such as pictures, tables or
footnotes. These objects are described in general in Keyboard Sets and in detail in
the specific section for each object.

It is used to invoke commands. Commands are invoked with function keys such as
MOVE, UNDO, BACKSPACE, or PROPERTIES. Commands are described throughout this
document.

The keyboard is not rigidly encoded with a specific character set. Thus, the software can
interpret each key or combination of keys to provide greater flexibility, handle multiple fonts,
and address multi-national considerations. The text keys can be mapped into different fonts,
allowing the characters to take on different sizes and shapes. The text keys may also be
mapped into different alphabets. This allows Greek characters or math symbols to be
entered. Switching fonts and alphabets is described in Keyboard Sets and Formatting and
Layout.

Typing Ahead - The system retains ail keystrokes, even if it is stiii processing the previous
keystroke. When the user has typed ahead of the system, responses to keystrokes will lag
the actual keystroke in time.
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Repeating Keys - All the printing keys on the keyboard repeat (generate additional
instances of the "character") if held down for a longer period than in normal typing.
Repetition begins after a key has been held down .25 seconds (will be adjusted empirically).
The character is generated at 10 cps. In addition to the printing keys, the following
"function" keys repeat: TAB, NEXT, BACKSPACE, BACKWORD, NEW PARAGRAPH, and NEW LINE.

Tone Generator

The tone generator (part of the keyboard) produces an audible tone of variable volume. This
tone is activated by program control. The tone is sounded on certain error conditions or to
alert the user that an event has occurred that may require his attention. The volume is
adjustable by the user.

Pointing Device

The Star pointing device is the mouse. The mouse rests on the user’s working surface with
the keyboard, and is moved by the user. As the mouse moves, a displayed cursor reflects its
logical position on the display. The cursor takes on different shapes depending on the
function being performed. A drawing of the mouse is presented in Figure HOV-3. The
various cursor shapes are shown in Figure HOV-4,

The mouse has two buttons labeled SELECT and ADJUST. The SELECT button is on the left.
The buttons are the same size and shape.

When using the mouse for most operations, pressing a button down is a separate action
from releasing the button. While the button is down, Star provides feedback about what will
occur, but the operation is not started until the button is released. Thus, in many cases, if
the button is pressed with the mouse cursor pointing at the wrong spot, it can be moved to
the correct spot before the button is released. The principal exception to this rule is in
scrolling, where the action occurs continuously while the button is held down.

The term click connotes the sequential actions of pressing and releasing a mouse button.

Select - The primary function of the SELECT button is to select operands for commands. In
certain applications, multiply clicking the SELECT button causes successively larger objects to
be selected. :

Within text domains, the first click of SELECT selects a character. The second click selects a
word (and an adjacent space). The third click selects a sentence, including its punctuation
and spacing. The fourth click selects a complete paragraph. The fifth click selects
everything in the document, or when operating inside a frame, the entire contents of the
frame.

In graphics, the first click selects a control point. Subsequent clicks select successively
larger enclosing graphics objects.
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The SELECT button is also used to select destinations for the Move and Copy commands, to
raise hidden menus, and to select menu items, both in regular window menus and in hidden
menus.

Adjust - The ADJUST button is used to adjust selections begun with the SELECT button. In
general, Star extends (or contracts) the nearer end of the selection to the point where
ADJUST was pushed. Since no ambiguity exists, ADJUST may also be used to select the
destination for Move or Copy commands.

Pointing Ahead - The mouse cursor always follows mouse motion, regardless of what
processing is going on within Star. If the user presses a mouse button when the system is
still processing previous inputs, the mouse action is retained for subsequent processing.
However, the user receives no feedback about what will occur. The user should be aware
that the object he pointed at might have moved by the time the system actually processes his
pointing action.

Rigid Disk

A rigid disk is required with each work station. It contains the user's Desktop (see System
Overview) and other user-related storage as well as storage for the software components of
the system. The rigid disk in Star-1 is available in discrete sizes, small (8.3 million bytes
formatted capacity) and medium (23 million bytes formatted capacity). Neither type of disk is
removable except by a Xerox representative. The small disk resides in the processor
housing, while the large disk requires its own housing, outboard of the processor.

Floppy Disk

A floppy disk drive is also attached to each work station. It allows the contents of removable
floppy disks to be accessed in either Star or specific Non-Star formats (see Removable
Storage Media).

Printer

A printer is optionally attached to a workstation. Several types of printers are available
ranging from relatively low-speed character printers to high speed Raster Output Scan (ROS)
devices (see Printing). For higher speed printers, a large rigid disk must be attached to the
same workstation.

Ethernet

A workstation is optionally interfaced to other workstations and different system elements via
the Ethernet. This is a high-speed communication line -- 10 million bits per second -- that
allows Star workstation users to utilize resources at "network servers" (e.g., printers or non-
local file storage) and enables the sending and receiving of mail among workstation users.
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Communication Port

The communication port provides a capability for lower speed communication, primarily to
enable Star workstations to interact with host computer systems (see Terminal Emulation). It
includes an RS232-C/DTE interface.

1
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4. STARTING AND TERMINATING A SESSION

This section describes how a user begins and terminates a session at a Star workstation. It
presumes that the System Administrator has enabled the user as described in Directories.
This section briefly addresses procedures for powering up the workstation, the initial start up
of the Star system software, and transferring contexts between machines.

USER OVERVIEW

At the beginning of every session a user must identify himself to the system. Star uses the
identification to associate the Desktop and other resources with the user from session to
session.

User identification is also used to determine the proper set of access privileges. Security in
Star is based on the access privileges of the individual user with respect to a given file
drawer or device. Star security features are optional. That is, a particular installation may
choose not to use these security features, in which case all users have the same set of
privileges. The ramifications of security are discussed further in Document Filing and
Directories.

Security is enforced by means of a password. Each user’s password prevents someone else
from masquerading as him and accessing his documents and exercising his access
privileges. The use of passwords requires the cooperation of users. When a user discloses
his password, he potentially compromises the system’'s security.

DETAILED SPECIFICATION

OBJECTS

Idle Workstation

An idle workstation is one which is in the proper state for a user to initiate a session. To be
in this state, the workstation must be powered up, and running the Star system software.

When a workstation is idle, a "test pattern" moves randomly about the screen at one second

intervals. The pattern consists of a 1" square containing the time of day and the words,
"Press any key."
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User Identification

Each user has a name he uses to identify himself to the system. Star supports user names
up to 40 characters long. A name must be composed of characters that appear on keytops,
and may not include the "@" or "*" or {<comma> characters.

The assignment of names is entirely up to the customer. Each user’'s name normally
corresponds to his real name, but need not. The customer may choose to create a series of
pseudonyms where the user name describes the function being performed, e.g. "Payroll."
However, a user name must be unique within a directory, and a user may be logged on at
only one workstation at one time.

The process of adding new users to the system and the assignment of names is described in
Directories.

User Password and Account

Each customer may optionally require that a user enter a password and/or an account name
(see Accounting) when starting a session. Star supports passwords up to 40 characters
long. However, extremely long passwords are not recommended due to the difficulty in
entering them correctly. The password must be composed of characters that appear on
keytops. .

Passwords and accounts are assigned when a user is added to the system and may be
changed by the system administrator.

ACTIONS

Put Workstation in Idle State

To begin a session, the workstation at which the user wishes to work must be in the idle
state. If it is already idle, the user may proceed as described in "Begin Session," below.

If the workstation is powered down, the user must power up the workstation by turning
the power switch on the processor maintenance panel to the "1" position. After the system
automatically starts itself, the test pattern will appear.

If the workstation is displaying someone else’s work, but is not being used, the
user must terminate the previous user’'s session (see below). The test pattern will be
displayed. (Only common courtesy need be exercised in terminating someone eise's
session, as Star will retain the exact state of his work for a subsequent session.)

16
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Begin Session (LOGON)

To begin a session (on a workstation in the idle state), the user presses any key or mouse
button. The test pattern disappears and the Logon Option Sheet appears, displaying three
text parameters labeled "Name," "Password," and "Account."

The text insertion caret is placed in the "Name" parameter. The user types his name and
presses NEXT, advancing the caret to the "Password" parameter. The user types his
password, if he has one, terminating it with NExT, then types his account, if he has one.
(Characters typed into the Password parameter are not displayed.) He then invokes Start
on the option sheet (or presses NEXT again). The Name, Password, and Account parameters
are all checked, ignoring case. If any of the three is invalid, the Message Area displays an
appropriate message (e.g., "That is not a valid user-name. Please try again.") and the first
invalid entry is selected. NEXT advances the caret to the next parameter, and Start causes all
three entries to be checked again.

("Reset" sets all the parameters to empty and places the insertion caret in the Name
parameter. "Cancel" returns the system to the idle state.)

When the user has entered a valid name, password, and account (as appropriate), the
system displays the user’s context at the point he terminated the prior session, except that
all open windows have been closed. If the prior session was terminated by a hardware
failure, the display may reflect a point slightly before the failure. (A description of the
contents of the Desktop for the first session of a new user is given in the Desktop section.)

Once the user has successfully logged on, the name he typed into the Logon option sheet
(perhaps an alias) and a one-way encoded form of his password are stored in the entry
record of his Desktop.

If the user fails to enter any keystroke for one minute while the system is awaiting a user
name or password, the workstation returns to the idle state.

Building the User’s Desktop at Logon

Ordinarily, a user will work at his "home" workstation, where his Desktop will reside.
Occasionally he may log on to a different workstation (e.g., because his "home" machine is
unavailable, or because he is at a different site and wishes to read and send mail). The
following rules describe the system’s behavior in the various cases that may arise:

If the user logs on to a workstation that does not contain his Desktop, the logon
facility attempts to retrieve it from his home file server. Once it has been copied to the
workstation, the file server copy is deleted. The process of moving the Desktop to the
workstation will significantly increase the time required to log on.

If the user’s DeSktop cannot be retrieved from the server (either because there is no
Desktop there, or because the server is down), a new Desktop is created on the workstation
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for him, after confirmation. Tl'ie Message Area displays "Cannot find your Desktop. Do you
want a blank Desktop to be created for you?" and the menu commands YES and NoO. If the
user invokes NO, the workstation returns to the idle state.

This new Desktop will be exactly like the environment created for any other "new" user at
the same installation. The user may copy his In Basket from the Directory to read his mail,
or open a file drawer to which he has access, etc.

If the user’s Desktop already exists on the workstation, the logon facility does nothing
special, and his Desktop appears as the user last saw it. Normally, the logon process
includes checking the user’s name (perhaps an alias) and password with the Clearinghouse.
If the Clearinghouse is down, the workstation software looks on the rigid disk for the user's
Desktop, matching the name and password stored in the Desktop entry record with the
user’'s name and password as entered on the Logon option sheet. |f the user enters a name
different from the name he used in his previous session (e.g., a different alias), his Desktop
will not be found. In this case, the Message Area displays "Cannot find your Desktop under
the name <username>. Do you want to log on with a different name?" and the menu
commands YES and NO. If the user invokes YES, the option sheet is redisplayed with its three
parameters. If he invokes NO, the system returns to the idle state. If the typed-in password
(encoded by the one-way function) does not match the encoded password stored on the
Desktop, the system responds as described above under "Begin Session".

Terminate Session (LOGOFF)

At any point in a session where command input is legal the user may terminate the session
by invoking the END SESSION command in the Desktop menu. All open windows are closed.
The Logoff Option Sheet appears, showing two choice parameters. The first, called
"Desktop,”" has three alternatives: Retain (the default), Delete, and Move To File Server.
The user may either leave his current Desktop at the workstation as it is, or delete it from the
workstation, or move it to the file server (causing it to be deleted from the workstation after
the copy is complete). The Desktop may be moved to the file server even if documents
and/or folders are directly "on" it, but the user may not delete his Desktop if it contains any
data icons or other private data. The Message Area advuses the user either to delete such
objects or to move them to a file drawer.

The second choice parameter, called "Printing & Mailing" governs the disposition of objects
in the print or mail queues (if any) at logoff. The two choices are Finish (the default) and
Suspend. If the user chooses Suspend, the current printing and/or mailing transactions are
aborted, leaving all unsent objects in the queue to be dealt with the next time the user logs
on.

If the user chooses Finish, all objects waiting to be printed or mailed will be sent to the
appropriate server before logoff is complete. If either queue cannot be emptied (e.g.,
because the server is down), the Message Area displays "Your mail cannot be sent (or
"Your print request cannot be completed..."). Do you want to end the session anyway?"
followed by the YES and NO menu commands. If the user invokes YES, the print or mail
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request is suspended until the next logon; if he invokes NO, the Logoff Option Sheet
disappears, ieaving the user logged on. After logoff is complete, the workstation returns to
the idie state.

"Reset"” sets the Retain and Finish parameters on; "Cancel" causes the Logoff Option Sheet
to disappear, leaving the user logged on.

If a session is terminated by a power, hardware, or software failure, it may be resumed once
the problem is corrected. This is done as described in the "Begin Session" discussion
above. Since Star uses atomic transactions to execute user commands, little or none of the
user's work will be lost (unless there was a catastrophic failure of the rigid disk).

CHANGES

Changed user names and passwords from 100 to 40 characters, prohibited "@," "*," and
<{comma> in user names.

Clarified logon when Clearinghouse is down: User may log on to a workstation containing his
Desktop, using the same name he used at previous logon.

Clarified Logon and Logoff Option Sheets. Print and mail queues emptied (if possible) before
Logoff is complete.

Added ability to store and retrieve Desktop from file server.

Added Account parameter.
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5. SYSTEM OVERVIEW

This section presents an overview of the Star system. It describes a set of general
commands that apply uniformly throughout Star. These commands simplify the system for
users, making expertise gained in one area applicable to others.

This section also describes some system-wide conventions, such as principles for responding

to user errors. By discussing these conventions here, the prose in other sections is reduced
and the concepts are presented in a consistent fashion.

USER OVERVIEW

Every user’s initial view of Star is the Desktop. The Desktop resembles the top of an office
desk, together with surrounding furniture and equipment. On the screen are familiar office
objects, such as file drawers, printers, in-baskets, out-baskets, documents and folders.
These objects are represented as small pictures or icons.

A user may "open" an icon to deal with what it represents. This enables him to read
documents, inspect resources such as the contents of file drawers, etc. When opened, an
icon immediately expands to a larger form called a window, which displays the icon's
"contents."  Windows are the principal mechanism for displaying and manipulating
information. For example, a document window allows a user to see and edit the text and
illustrations in a document.

Commands in Star take the form of an object followed by an action. Specifying the object to
be operated on (the "operand") is called making a selection. Star provides powerful
selection mechanisms, which reduce the number and complexity of commands in the system.
Typically, a user will exercise more dexterity and judgment in making a selection than in
invoking a command.

The operand is almost always specified before the action to be performed. This makes
commands "modeless"; a user can change his mind as to which object to affect simply by
changing the selection. No "accept" function is needed to terminate or confirm commands,
since invoking the command is the last step. Inserting text does not even require a
command; a user simply makes a selection and begins typing. Nevertheless a few
commands require more than one selection and hence are modal; for example, the Move
and Copy commands require a destination to be specified as well as a source.

The following commands are used throughout Star: Move, Copy, Delete, Show Properties,
Copy Properties, Again and Undo. In addition, the Help command is always available.
These commands all operate in the same fashion, regardless of the object involved: the user
makes a selection and invokes the command. Thus, a user follows the same set of actions
to move text in a document as to move a document in a folder.
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The Again command repeats the effects of the previous command(s) on a new selection.
The Undo command reverses the effects of the previous command; Undo provides protection
and increases the user’s confidence. Only a few Star commands cannot be repeated or
undone.

Although Star is a large and powerful system, much of the command complexity is removed
from the keyboard and placed in displayed command menus. Every window has a set of
commands appropriate for that window’s contents. Window menus are simplified by placing
specialized commands in transient menus which are displayed only when specifically
requested by a user.

DETAILED SPECIFICATION

OBJECTS

Desktop

The Desktop is the primary view of Star that the user sees on the display screen. The
Desktop resembles the top of an office desk, together with surrounding furniture and
equipment (see Figure DTP-1). On the screen are a number of pictographs or "icons"
representing the user’s current working environment. The Desktop surface is displayed as a
distinctive gray pattern, called "Desktop gray." The Desktop always occupies the entire

display screen; even when windows appear on the screen, the Desktop continues to exist
~ "beneath" them. A complete description appears in Desktop.

lcon

An icon is a pictorial representation of a Star object which can exist on the Desktop. On the
Desktop, an icon is approximately 1" square. Within a container window such as a folder,
an icon is approximately 1/4" square. lcon images are intended to suggest familiar office
objects (see Figure DTP-2). They may represent documents, foiders, record files, file
drawers, printers, in- and out-baskets, or various other objects. A complete description
appears in Desktop.

Message Area

The Message Area is always present on the Desktop (see Figure SYS-1). |t displays
messages to users. It is 15 pixels high and 961 pixels wide, centered at the very top of the
screen. It is bordered on all sides by a one-pixel, black line. Each time a user makes a
selection or invokes a command, the Message Area is cleared. Users cannot alter its size or
location, nor can windows overlay it.

The system displays the following categories of messages in this area.

Prompt - Star displays prompts to suggest the next action a user should take. This
is particularly true for modal commands, such as "Please specify a destination” for a
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Move command.

Error - Star displays error messages when a user's actions are erroneous or cannot
be processed successfully.

Warning - Star displays warning messages when a user's actions can be processed
but may not be, in the system's judgment, what the user expected.

Notification - The Attention Service displays notifications of asynchronous events,
as described below.

Sticky Message - In certain modes, whenever the message area would normally be
cleared, a message is instead displayed reminding the user of the mode he is in.

The philosophy in Star is to be as tolerant as possible of user errors. This promotes the
notion of a "friendly" system. To some extent this is provided by the Undo command. Of
equal importance is the way Star responds to unusual conditions. In general, Star makes the
minimum intrusion except in the case of serious errors. Star takes one of the actions
described below, depending on the situation. (Throughout this document, system responses
are identified using the phrases in brackets below; no further elaboration is given in
describing each response.)

Completed Action without Warning - The system carries out a possibly-erroneous
action without displaying a message. These situations occur when (a) the system is
incapable of detecting an error; (b) the system detects an error but chooses to -
interpret it in a standard way (e.g. n-key rollover); or (¢) the system prevents an
invalid action while providing visual feedback and removing erroneous choices. ["...
is ignored."]

Completed Action with Warning - The system carries out a possibly-erroneous
action but posts a warning message in the Message Area. The message disappears
at the next user action. ["A warning message is displayed."]

Aborted Action with Warning - The system aborts the action, displays an error
message in the Message Area, and flashes the Message Area rapidly three times.
The message disappears at the next user action. ["An error message is displayed."]

Suspended ‘Action with Warning and Confirmation Required - The system
suspends the action, displays an error message in the Message Area, sounds the
audible alarm once for a short duration, and flashes the Message Area rapidly three
times. The words "Yes" and "No" appear as menu commands following the
message. The user must select one of these by pointing to it with the mouse and
pushing either mouse button. No other action, including invoking Help, is allowed
before confirming or cancelling. ["An error message is displayed, and confirmation
is requested."]
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Attention Flag

The Attention Flag is a reserved area at the left end of the Message Area. When an
asynchronous message awaits a user, the letters "ATTN" are displayed in reverse video,
bounded by a 32-by-17 pixel rectangle. If no message is queued, the "ATTN" disappears (the
Desktop gray pattern is displayed).

Currently there is only one class of asynchronous events that cause the Attention Flag to be
turned on.

System events - Hardware or software errors are asynchronous events. See
Recovery and User Diagnostics.

When a user invokes the Show Message function, the system displays a description of the
asynchronous event and turns off the Attention Flag.

Desktop menu

The Desktop menu consists of the "?" Help command and a transient menu. They appear at
the right end of the Message Area. The "?" command displays Help information describing
the message currently in the Message Area, if any. The transient menu contains the
commands Convert, Date & Time, End Session (logoff), Show Size, and Test.

Window

A window provides a view of the contents of a Star icon. A user can display a window as
described in Desktop. Except for their contents, all windows are identical in overall
appearance, regardless of the icons they represent. A sample Document window is shown in
Figure SYS-1. All windows have the following attributes:

Border - A window is bordered by a black line, two-pixels in width.

Header - Every window has a header, which contains the title of the window and a
menu of window-specific commands. (The header of a Document window may be
suppressed via the Set Window command.) The header occupies the full width of
the window and is 48 pixels high, including the top border. The remaining 46 pixels
are allocated as follows: 3 pixels of gray filler, 19 pixels of title area, 3 pixels of gray
filler, 17 pixels of menu area, 3 pixels of gray filler, and a one-pixel lower border.
The gray filler is a 50% gray pattern, easily distinguished from the "Desktop gray."

Title - The title area contains the name of the icon opened. The title is displayed in
a 12-point, bold, sans serif font, centered within the header. If an icon is opened
within another window, such as a folder window, the icon’s name is appended to the
existing title. The width of the title area depends on the width of the contents; it is
always as wide as necessary. (However if the contents would be wider than the
window’s full width, they are truncated and replaced with an ellipsis.)
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Command menu - The menu area contains commands which allow users to
manipulate the window’s contents. Individual menu items are just wide enough to
contain the identifying text, which is displayed in 12-point, bold, sans serif font. The
commands present in a window menu depend on the type of window. For example,
mailing commands are present in the In Basket window. If the window is not wide
enough to display all of its commands, the less frequently used commands are
placed in the transient menu.

The following commands appear in all window menus. More specialized commands
are described in the appropriate sections.

? - This displays Help documentation describing the window and the type of
object it represents (see Help).

Close - This closes the window. It is described under "Close Window".

Close All - This appears in the menu of windows which have been opened
within a container window, such as a folder window. It closes the window
and all higher-level containing windows. It is described under "Close
Window".

<{transient menu> - All windows have a transient menu. The transient menu
contains at least the foliowing commands.

Set Window - Invoking Set Window causes the Window option sheet
to be displayed, enabling a user to set various characteristics of the
window. Changes take effect only while the window is open; when
the window is closed, all options return to their default settings. The
following options appear for all windows. Some other windows, such
as the Document window, have additional specialized options.

Position: LEFT/RIGHT - This choice parameter appears for all
windows. It specifies whether the window is to appear on the
left or right side of the display, as described under Desktop.
The default is LEFT.

Scale: NORMAL/MAGNIFIED - This choice parameter appears
for all windows. It allows a user to magnify the contents of a
window (see SYS-7). The default is NORMAL. When Magnified
is chosen, the material inside the window appears at 1.5 times
normal size in both dimensions. The window's width is
increased to 1.5 times the width of the widest portion of the
contents being displayed, plus overhead, subject to window
size limitations. If the full width cannot be displayed, a
horizontal scroll bar appears. The height is unaffected.
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Make Document - Invoking Make Document creates a document
containing a textual representation of the contents of the window and
attaches it to the cursor as if the document had been moved or
copied. For example, it might be used to create a list of the contents
of a folder window. The entire contents of the window are rendered
in the document, not just the portion currently being displayed. The
created document is a snapshot only; it is not updated if the object
changes. (Make Document does not appear in Document windows.)

Scroll Bar - A white rectangle at the right edge of windows allows vertical scrolling
to a new place in the window’s contents. The scroll bar is 16 pixels wide and is
separated from the window’s contents by a black vertical line, one pixel in width (see
Figure SYS-4). For horizontal scrolling, another scroll bar appears at the bottom of
the window.

Window Size Control Point - A control point in the lower-right corner of the
window allows a user to alter the height of the window. The control point is
displayed as an open square, 16 pixels on a side. When selected, the square
changes to solid black.

Body - The main area of a window displays an icon’s contents. The contents vary
with the type of icon. The contents of a document are text, graphics, equations, etc.
The contents of a folder are documents, record files, and other folders. The contents
of a record file are records. And so forth.

Command Menus

Star displays commands in menus to augment the commands provided by the function keys
on the keyboard. There are two types of menus: visible menus and transient menus.

Visible Menus

Visible menus appear in the header area of windows, property sheets, and option sheets.
Star places a command in a visible menu (a) if it is frequently invoked, or (b) to emphasize
its availability. If there are more commands than will fit in a visible menu, the less frequently
used ones ‘appear in a transient menu at the right end of the visible menu.

Transient Menus

Transient menus (also called "auxiliary menus") are repositories for less frequently used,
miscellaneous commands. They are represented by a menu symbol displayed as three
horizontal lines (see the upper-right corner of Figure SYS-2). When a user points to this
symbol and presses either mouse button, a list of commands appears. The commands are in
alphabetical order and are aligned left flush in the list. (Exception: Commands moved to a
transient menu from a visibie menu, because for exampie the window became narrower,
-appear first in the list.) When the user releases the mouse button, the commands disappear.
The list of commands in a given transient menu never changes, even if the selection
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changes to different types of objects. This regularity helps users to become familiar with the
various menus.

The Selection

Most Star commands operate on the selection. The precise definition of what is selectable
depends on the context, but, generally speaking, icons are selectable (see Desktop), and so
is anything displayed in a window. Selectable objects range from a single character to
paragraphs, tables, illustrations, documents, and sets of documents (folders). Only one
selection can be in effect at a time, although the selection can include multiple objects such
as multiple paragraphs. The following summarizes the types of selections. Relevant sections
later in this specification discuss each type in greater detail.

lcons - Individual icons may be selected wherever they are displayed. Contiguous
sequences of icons may be selected within a container window such as a folder
window.

Text - Text may be selected in various units, including characters, words, sentences
and paragraphs. Text selections are always contiguous and are confined to a single
document.

Graphics - Graphic symbols may be selected individually or multiply. Graphics
selections need not be contiguous.

Framés - Frames may be selected individually or as part of an extended text or
graphics selection. If selected individually, a frame is treated as a graphics selection.
The contents of a frame are selectable, but the selection may not extend beyond the
border of the frame.

Tables - Rows, columns, ruling lines, and entire tables may be selected. The
contents of a table entry are selectable, but the selection may not extend outside the
entry.

Fields - The contents of a field are selectable. A field itself is selectable only when
its bounding characters are visible and the document containing the field is not
locked (see Field Definition).

Equations - An entire equation may be selected individually or as part of an
extended text selection. The elements in an equation are selectable, but the
selection may not extend outside the equation.

Footnotes - A footnote and/or its marker may be selected. The contents of a
footnote are selectable, but the selection may not extend outside the footnote.
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Property Sheet

A property sheet is a window containing a set of parameters. The parameter settings
represent the properties of the selection. Most objects in Star have properties. The
properties fall into two categories: (1) fixed information about the object, which users may
not change, and (2) user-modifiable information. The former are called "information-only"
properties, the latter "modifiable" properties.

The method for displaying and changing properties is the same regardless of the type of
object involved (see "Show Properties”). A property sheet is a special window in that it may
overlay ordinary windows. The property sheet "depends on" the window containing the
selection in the sense that if that window is closed, the property sheet also disappears (or
the Close is rejected). The border, header, and scroll bar are identical to those for ordinary
windows. There is no window size control point. The window title reflects the nature of the
selected object, e.g. "Document Properties".

In some cases, the amount of information to be displayed is quite large and is therefore split
over several related property sheets. In such cases, a choice parameter named Display
appears at the top of the property sheet to allow users to switch between the sheets. The
title area remains the same regardless of the Display option chosen.

There are three types of parameters:

Text Parameters - A text parameter contains a textual value. The parameter name
is followed by a rectangular outlined area in which a user enters the value. (See
"Search For" in Figure TXT-3.) In general the value may be arbitrarily long,
including having multiple lines, although some individual parameters restrict their
values.

When a numeric value is required in a text parameter, a user may enter either an
optionally signed decimal value, possibly including a single decimal point (e.g. "8.5"),
or an optionally signed decimal integer followed by a fraction (e.g. "8 1/2"). In the
latter case, the integer is followed by one or more spaces, the numerator, a "/", and
the denominator.

Most text parameters have a single value. Some, called "repeating” text parameters,
have a list of values. Each non-empty value contributes to the overall value of the
parameter. There may be any number of values, and they are filled in much like
other text parameters, including using the NEXT and SKIP keys. There is always a
blank value at the bottom of every repeating text parameter, ready for further type-in.

Choice Parameters - A choice parameter has a small number of possible values,
which are mutually exclusive. Exactly one choice is in effect at any one time. All the
choices are displayed in the property sheet. The parameter name is followed by the
choices in connected rectangles, one choice per rectangle. Each choice consists of
one or more words or a graphic symbol. The choice in effect is displayed video
reversed. (See "Font" and "Size" in Figure SYS-3.)
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State Parameters - A state parameter may be either on or off. A state parameter is
shown as one or more words or a graphic symbol in a rectangle. If several state
parameters are related, they are shown on the same line, with space between them.
If a state parameter is on, it is displayed video reversed. (See "Face" in Figure SYS-
3)

Properties that are "information only" are displayed without a surrounding rectangle.

In some cases the selection may be a sequence of objects with differing properties. For
example, in a string of characters, some may be boldface and some not. In such cases, the
property sheet reflects the properties of the first object in the selection. However changing
the setting of a parameter affects al/l the objects in the selection.

' Property sheets have the following commands in their visible menu.
? - This displays Help documentation describing the property sheet (see Help).

Done - The property sheet disappears, and the original selection is restored,
reflecting all the changes to its properties.

Apply - The property sheet remains displayed, but the properties that the user has
changed are applied immediately to the original selection. This enables users to see
the results of property changes, without having to reinvoke Show Properties if
corrective action is needed. (This is not present in all property sheets, as it is not
necessary.)

Defaults - The property sheet remains displayed, but all parameters in it are restored
to their system default values. Default values are described for each property sheet
in the relevant sections.

{transient menu> - Property sheets that contain distance-related parameters have a
transient menu of commands for setting the units in which the values are expressed.
The commands are: Use Inches, Use Millimeters, Use Points, Use Micas, Use 10-
Pitch, and Use 12-Pitch. (See Figure FMT-5.)

Option Sheet

An option sheet is exactly like a property sheet, except that it allows a user to specify
parameters to a command, rather than properties of a selection. For example, the Search
command displays an option sheet in which a user indicates what to search for.

Option sheets have the following commands in their visible menu.

? - This displays Help documentation describing the option sheet (see Help).
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Start - The option sheet disappears, the original selection is restored, and the
command begins executing. In some cases, a user can also start the command by
pressing a key again, as in the Search command where he can press the FIND key
again. This allows him to examine the parameters to a command and, if he doesn’t
need to make any changes, proceed without using the mouse.

Reset - The option sheet remains displayed, but all parameters in it are restored to
the values they had when the option sheet was first displayed.

Cancel - The option sheet disappears, all changes to it are forgotten (i.e. a Reset is
done), and the command is aborted.

Fonts

Star is a multiple-font system. Over time there will be a large number of fonts optionally
available to customers. There is one font, called the standard font, which is available at all
workstations. The current choice is 12 point Frutiger. Star uses the standard font to display
system-generated information such as error messages and prompts, and it is the default font
for typing in text parameters. Star uses the bold version of the font to display window titles,
menu commands, and property and option sheet parameters. (Users can use the standard
font in documents just like any other font.)

Help Facility

The Help facility provides users with on-line information about the system. When a user
wishes such information, he can push the HELP key or click a mouse button over a Help
symbol ("?") in a menu. (Every visible menu contains a Help symbol.) The Help facility is
described in Help.

Names
Network Object Names

A network object is one that can be addressed from any local or remote connection to an
Ethernet. Examples are file servers, printers, users and public distribution lists. A System
Administrator registers names for these objects in a Clearinghouse (see Directories). A
name for a network object has the form "local name@domain name@ organization name",
for example "John Paul Jones@Palo Alto@ Xerox". (For more details, see the
Clearinghouse documentation listed in Section 2.)

A domain is a grouping of names within an organization, either physically or logically. For
example, "Palo Alto", "El Segundo", "Dallas" and "Webster" might be domain names within
Xerox. Local names must be unique within a domain, and domain names within an
organization. Organization names are managed by the Xerox Corporation, which assures
their uniqueness. If a company registers its name with Xerox, then (at least conceptually) it
can exchange electronic mail with any other registered company.
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One local name for each network object is designated as its full name (e.g. "John Paul
Jenes"). As a convenience, in addition to its full name, a network object may have zero or
more aliases (e.g. "Jones", "John Jones", "J. P. Jones", "JJ"). All aliases are registered in
the Clearinghouse, must be unique within the domain (just like the full name), and may be
used wherever the full name can be. A network object’s full legal name has the form "full
name@domain name@organization name".

When a user logs on, he may supply either his full nhame or an alias. He may omit the
domain and/or organization, and the system will supply them from the workstation he is
presently using. (This works only if the workstation’s domain and organization match his
own. If he is at a workstation in other than his own domain/organization, he must supply
them himself.) The log-on facility then retrieves the user’'s full legal name from the
. Clearinghouse.

Star always stores the full legal name of all network objects. However it does not necessarily
display all the parts. Star trims "@domain@organization" or "@organization" if they are
the same as the logged-on user’s.

When a user types a user name, e.g. in a mail recipient list, he may enter either the full
name or an alias. Star does not automatically replace user-entered aliases with full names,
except at log-on. He may also leave off the domain and/or organization, and his own will be
automatically appended (internally) by Star.

Local names may be up to 40 characters (bytes) long, domain and organizations names up
to 20 characters (bytes) long. Each may contain any Star character except @, *, and
comma. Thus a network object name (local@domain@organization) may be up to 82 bytes
long. The actual number of characters allowed depends on the character sets used. Some
characters may not be displayable on every workstation or server control terminal.

Other Names

Users assign the names of documents, folders and record files. System Administrators
assign file drawer names. Each may be up to 100 characters (bytes) long. Again any Star
character may be used.

Document, folder and record file names do not have to be unique (see Document Filing);
they can even be empty. File drawer names are registered in a file server, not the
Clearinghouse, and must be unique within the file server.

ACTIONS

Make Selection

A user can select most displayed objects, including individual characters, words, paragraphs,
graphic illustrations, symbols within illustrations, and entire documents. The precise method
of selection depends on the object being selected and is described in the appropriate
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section. In most cases, a user makes a selection by pointing with the cursor to the desired
object and clicking the SELECT mouse button. Sometimes he must repeatedly click SELECT to
"expand" the selection to the desired level, for example to expand a character selection to a
word. Sometimes selection is performed by a command, such as the Search command.
There are two cases in which the only way to make a selection is to invoke a command:
Select Row and Select Column in tables.

When an object is selected, it is highlighted, generally by reversing the video image. Each
time a selection is made, the previous selection is unselected and unhighlighted. There is
never more than one selection at a time.

For most Star commands, a user must make a selection before invoking the command. If he
has not done so, the command is ignored and an error message is displayed.

Adjust Selection

Once a user has made a selection, he can adjust (shorten or lengthen) it. For example, he
can adjust a text selection to include more or fewer characters. In graphics, adjustment
means that graphics objects are added to or removed from a multiple selection. In certain
contexts the selection cannot be adjusted, for example when selecting icons on the Desktop.

To adjust a selection, a user points with the cursor to an object and pushes the ADJUST
mouse button. Within a text selection, this causes the nearer end of the selection to be
extended to the cursor position. If the user moves the mouse before releasing the mouse
button, the end of the selection moves with the cursor until the button is released. In other
contexts, the means of adjusting selections differs slightly.  Specific techniques are
described under Frames, Tables and Graphics.

Move

A user can move an object from one location to another by selecting it and pressing the
MOVE key. The cursor changes to the shape shown in Figure HOV-4, the original selection is
unhighlighted, and the message "Please indicate a destination with either button." is
displayed. For text selections, a dotted underline appears beneath the original text.

At this point the user may scroll vertically or horizontally to bring the desired destination
onto the screen, but he may not make a selection or invoke any other command except
Stop.

The user indicates the destination by moving the cursor toward the destination and pressing
either mouse button. As long as the mouse button is held down, the system provides
feedback as to the exact location of the destination. For example, when moving text, the
system inverts the currently indicated destination, appends a caret to the inverted image, and
provides automatic spacing control, as described in Text Editing. When moving icons or
graphic objects, the system moves the entire object in real time. When the user releases the
"mouse button, the object is placed at the destination. For text, the source is deleted, and
the dotted underline disappears. The newly positioned object remains selected.

30



Star-1 Functional Specification, Revision 5.3
5. System Overview

If the user indicates an illegal destination for the selected object, the cursor changes into a
question mark (?) until the user moves it to a legitimate destination. If the mouse button is
released while the cursor is in the question mark form, the Move operation is terminated
without further action.

Move is a mode. If the user wishes to abort it after pressing the MOVE key, he may do so by
invoking Stop before specifying the destination. The original selection will become
highlighted again and will remain unchanged. The user can cancel a completed Move
command by invoking Undo (although not all Moves are undoable -- see Undo and Again).

Any object that can be selected can be moved, subject to protection and access controls,
but there are restrictions as to what can be moved where. In general, an object can be
moved from one place to another place containing the same type of objects. For example, a
paragraph can be moved into text in a document, but it cannot be moved into a folder
window. These restrictions are discussed in the relevant sections of this document.

Copy

A user can copy an object to a location by selecting it and pressing the copy key. The Copy
command proceeds exactly as with Move, except that a slightly different cursor shape is
used (see Figure HOV-4), and the selection is not deleted from its original location. When
the user releases the mouse button, the copy becomes selected, and the original object is
unselected. The original object is not changed in any way.

Delete

A user can delete an object by selecting it and pressing the DELETE key. There is no
selection following a Delete operation, except that in text an insertion caret remains at the
point of deletion. The Delete command is always reversible with Undo, even when a
document has been deleted.

Any object that can be selected can be deleted, subject to protection and access controls.
Some system objects such as the Directory are permanently protected against deletion; these
are described in the relevant sections of this document.

Show Properties

A user can display the properties of any object by selecting it and pressing the PROPERTIES
(PROP'S) key. The appropriate property sheet is displayed. The original selection is
unhighlighted and underlined with a dotted line (or enclosed in a dotted box in the case of
equations, tables and graphics). If the property sheet contains one or more text parameters,
the contents of the first text parameter are automatically selected, ready for editing. If the
first text parameter is empty, a caret is placed in it. |f there are no text parameters, the caret
is left where it was. '
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Change Properties

A user can alter property sheet parameters by pointing at them with the mouse or by typing.
Altering a parameter may cause other parameters to appear or disappear in the sheet. For
example, in Figure SYS-3, changing the FONT parameter causes the SIzE parameter to show
only the valid sizes for that font. :

Change Text Parameter - The contents of a text parameter are entered and edited
as ordinary text. (Editing details appear in Text Editing.) A user can step through
text parameters by pressing the NEXT key, activating each one in turn, just as he does
with fields and table entries. The contents of the parameter are selected or, if the
parameter is empty, an insertion caret is placed in it. When the caret is in the last
text parameter, NEXT reactivates the first one. Except in repeating text text
parameters (see below), the skir key is treated exactiy like NEXT while in a property
sheet.

Invoking NEXT in a repeating text parameter activates the next parameter in the list.
(For example, see the Tab Settings property sheet, Figure FMT-3.) The last
parameter is always empty. Whenever a user types in the last parameter, a new
blank one is automatically created and put at the end. If he invokes SKkIP in a
repeating text parameter, the caret/selection is moved out of the list to the next text
parameter, if any.

Change Choice Parameter - A user selects the desired choice by pointing to it and
pressing and releasing the SELECT mouse button. That choice becomes the one in
force, and the previous choice is turned off.

Change State Parameter - A user changes a state parameter by pointing to it and
pressing and releasing the SELECT mouse button. The parameter is turned on if it
was previously off, and off if it was previously on. (But see the discussion in Text
Editing of text properties in the Search, Substitute, and Define Abbreviation option
sheets.)

By their nature, choice and state parameters cannot be set to invalid values. However, a
user can enter an invalid value in a text parameter. When a text parameter has been
modified, the user proceeds by (1) pressing NEXT, (2) setting or selecting another parameter
with the mouse, (3) making a selection elsewhere, or (4) invoking a command. If a user
makes a parameter invalid and then pushes NEXT, an error message is displayed, and any
input typed ahead is discarded. The parameter remains selected so that the user can
correct it. If he pushes NEXT again without changing the parameter, the system resets it to
its previous value, and a warning message is displayed. If the user proceeds via any means
other than NexT, the validity checking is deferred until he attempts to close the property
sheet.

As a user modifies parameter settings, the properties of the selection are not actually

changed until he invokes Done or Apply. Both commands cause the properties to take
effect and the display to be immediately updated.
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While a property sheet is displayed, all information in the window containing the original
selection is "read-only." A user may open and close other windows, edit in other windows,
make selections and copy them into the property sheet, scroll a window (except in the
unlikely case that the window is completely overlayed), and in general perform any action
that does not modify the contents of the window containing the original selection.
Commands that attempt to do so are rejected with an error message.

When the user invokes Done, the property sheet disappears, and the original selection is
automatically reselected. This is the normal conclusion of Show Properties. A user may
also signify that he is done by pressing PROPERTIES again, which is equivalent to invoking
Done. This allows him to examine the properties of a selected object and, if he doesn’t need
to make any changes, proceed without using the mouse.

Copy Properties

A user can copy the properties of one object to some other (compatible) object by selecting
the object to be changed and pressing the SAME key. The cursor changes to the shape
shown in Figure HOV-4, the original selection is unhighlighted, and the message "Please
indicate the source of the properties with either button.” is displayed. For text selections, a
dotted underline appears beneath the original text.

At this point the user may scroll vertically or horizontally to bring the desired destination
onto the screen, but he may not make a selection or invoke any other command.

When the user presses either mouse button, the object under the cursor, if it is of the same
type as the selection, is highlighted. The user may move from object to object before
releasing the button; each object is highlighted in turn and the previous one unhighlighted.
If the source and destination objects are not compatible, an error message is displayed.
When the button is released, certain of the properties are copied to the original selected
object, which is rehighlighted. The properties copied are object-dependent, and are
described in subsequent sections. |If an object has a name (i.e. an icon, field, frame or table
column), the name is never copied.

Copy Properties is a mode. If the user wishes to abort it after pressing the SAME key, he may
do so by invoking Stop before specifying the destination. The original selection will become
highlighted again and will remain unchanged. The user can cancel a completed Copy
Properties command by invoking Undo.

Change Option Sheet Parameters

A user changes option sheet parameters exactly like property sheet parameters. Invoking
Start causes the command to begin executing with the values specified.
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Again

A user can repeat the last command or sequence of commands on a new selection by
pressing the AGAIN key. Again will repeat all of the commands done between the time the
current selection was made and the time the previous selection was made. For example,
Again can be used to continue a Search or Substitution, repeat a Search or Substitution
over a new range, repeat an insertion, repeat a Copy or Move to the same destination,
repeat a "replace from the keyboard" operation (Delete + type-in), repeat a series of
property changes made with the top row of keys, repeat a series of property sheet changes,
etc. The specific commands that can be repeated are described in Undo and Again.

Undo

A user can undo the effect of most commands by pressing the UNDO key. The system
attempts to restore the user's environment to the state that existed before the command was
invoked. Not all commands are totally reversible. A table of commands for which Undo is
applicable is provided in Undo and Again.

A user may undo several successive commands by repeatedly invoking Undo. This is also
described in Undo and Again.

Open Window

A user opens a window by selecting an icon and pressing the OPEN key. The contents of the
- icon are displayed in a window, which overlays all or part of the Desktop. If the icon was on
the Desktop, its image becomes white indicating that that location on the Desktop is
reserved. If the icon was in another window such as a folder window, the opened window
overlays the container window, and an additional command, Close All, appears in its window
menu. Additional information on opening windows appears in Desktop.

When a window is opened, its contents are displayed at their beginning (i.e. it is scrolled to
the top). If a Locked document is opened, the contents of the first field, if any, in the fill-in
order of the document are automatically selected. Otherwise the first object, if any, in the
window is automatically selected -- for example, the first character in a document, the first
icon in a folder, etc.

Close Window

A user closes a window by invoking the Close command in its menu. The window
disappears, the icon returns to its former appearance, and the icon becomes selected, ready
for subsequent commands. |f it originally resided in another window such as a folder
window, that window is redisplayed. Additional information on closing windows appears in
Desktop.
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Adjust Window Height

A user can adjust the height of a window by selecting its window size control point (in the
lower-right corner) and invoking the Move command. When he depresses a mouse button to
indicate a destination, a horizontal line the width of the window follows the cursor. The line
is constrained such that neither the window being moved nor the one below is reduced to
less than 208 pixels in height including the header, or 160 pixels in height if margins are
being displayed. When the user releases the mouse button, the window is set to the
indicated height. The window immediately below it, if any, also adjusts its height so as to
maintain the normal 12-pixel separation between windows.

When a window is closed or a new window opened, the automatic partitioning rules (see
~ Desktop) override any user-specified adjustment.

Scroll Vertically

Scrolling vertically moves the contents of a window upward or downward within the window.
A user invokes vertical scrolling by placing the cursor in the white rectangle at the right
edge of the window. When the cursor enters the rectangle and remains inside for at least
300 milliseconds, the vertical scroll bar appears. [ALTERNATIVE: Implementation may preclude
changing the display in the absence of a button click. If this is the case, the scroll bar would always show the
five regions.] For normal windows, the vertical scroll bar is divided into five regions, as shown
in Figure SYS-4. From top to bottom, they are the downward region, the previous page
region, the jumping region, the next page region, and the upward region. If a property sheet

is scrollable, its vertical scroll bar contains these regions, also.

Continuous Scrolling - The upward and downward regions are used to invoke
continuous scrolling. To scroll the contents upward (toward the end), a user points
into the upward region and depresses either mouse button. The region is
highlighted, and the contents of the window move upward at a constant rate so long
as the button is held down, even if the cursor moves out of the upward region. Star
scrolls the contents of a window "smoothly," a few raster lines at a time, in such a
way that the contents remain readable. The reverse operation, moving the contents
downward (toward the beginning), is performed in the same way with the downward
region. When the start or end of the contents is reached, scrolling stops and a
message is displayed.

If part of a window’s contents are obscured by overlayed windows (e.g. a property
sheet), the window cannot be continuously scrolled. Attempting to do so results in
an error message.

Turning to Next/Previous Page - The N and P regions are used to "turn the
page." For example, if a user pushes a mouse button while the cursor is in the N
region, the region is highlighted. When he releases the button, the region is
unhighlighted and the next page of the document is displayed. Similarly, the P
region is used to display the previous page. For unpaginated documents and other
windows, the N and P regions are used to display the next or previous window-full,
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respectively. |f the cursor is moved outside the N and P regions before the button is
released, no page turning action. will occur.

Jumping - Within a document window, if a user wishes to see a particular page, he
places the cursor in the jumping region and pushes either mouse button. A small
diamond shape appears in the scroll bar to indicate the relative position of the
presently displayed page or window-full within the document (see Figure SYS-5). In
addition, a box is attached to the cursor, showing the page number of the page that
will be displayed if the button is released. The user may hold the button depressed
and move the cursor up or down in the jumping region until the box contains the
desired page number, at which time he releases the button. If the cursor is moved
outside the jumping region before the button is released, no jumping action will
occur.

A user may jump immediately to the beginning or end of a document by moving the
cursor to the top or bottom of the jumping region and clicking either mouse button.
The top and bottom areas are each allocated 16 pixels in the jumping region to make
them easy to hit.

If the document has not been paginated, the diamond shaped symbol and the cursor
will still indicate the respective present and jump-to relative window-full positions
within the document, but no page number is displayed with the cursor. This is also
the case for non-document windows, such as folder windows.

Scroll Horiz.c_).ﬁtally

Scrolling horizontally moves the contents of a window to the left or right within the window.
This allows users to see information that is too wide to fit. When a window's contents are
too wide, a white rectangle appears along the bottom of the window. A user invokes
horizontal scrolling by placing the cursor in that rectangle. When the cursor enters the
rectangle and remains inside for at least 300 milliseconds, the horizontal scroll bar appears.
The horizontal scroll bar is divided into three regions, as shown in Figure SYS-6. From left
to right, they are the rightward region, the jumping region, and the leftward region.

The leftward region and rightward region operate similarly to the upward and downward
region in the vertical scroll bar. To scroll the contents of the window leftward, a user points
into the leftward region and depresses either mouse button. The region is highlighted, and
the contents of the window move to the left at a constant rate as long as the button is held
down, even if the cursor moves out of the leftward region. [ALTERNATIVE: Satisfactory
performance may require moving the information in increments of up to an inch, rather than continuously.] As
new area is exposed, it is left blank until the button is released. Scrolling stops automatically
when the right margin becomes visible. The rightward region operates in a similar fashion,
stopping when the left margin becomes visible.

_The jumping region also operates in the same manner as its counterpart in the vertical scroll
bar, except that no page number appears with the cursor. If a user clicks either mouse
button while the cursor is between the two ends of the jumping region, the displayed

36



Star-1 Functional Specification, Revision 5.3
5. System Overview

document is repositioned horizontally, corresponding to the relative position of the cursor
between the region end-points. If a user points into the left end of the jumping region and
clicks a mouse button, the document including the left-most edge is displayed. Similarly,
clicking a mouse button with the cursor in the right end of the jumping region causes the
right edge of the document to be displayed. The left and right areas are each allocated 16
pixels in the jumping region to make them easy to hit.

Invoke Visible Menu Command

To invoke a command in a visible menu, a user points with the cursor to the desired
command and pressing either mouse button. The command is highlighted (video reversed).
If he moves the cursor to a different command, the previous command is unhighlighted and
the new one highlighted. If he moves the cursor off of all commands, no command is
highlighted. When the user releases the mouse button, the highlighted command, if any, is
invoked. When the command completes, it returns to its normal unhighlighted appearance.

Invoke Transient Menu Command

To invoke a command in a transient menu, a user points with the cursor to the appropriate
menu symbol and presses either mouse button. As long as he holds the button down, a list
of commands is displayed adjacent to the menu symbol. Except for the Desktop menu, the
list is always centered vertically with respect to the menu symbol and positioned horizontally
just to the left of it. Items within the list are left flush. If the user moves the cursor over a
command in the list, that command is highlighted (video reversed). If he moves the cursor to
a different command, the previous command is unhighlighted and the new one highlighted.
If he moves the cursor out of the list entirely, no command is highlighted. When the user
releases the mouse button, the menu disappears and the highlighted command, if any, ‘is
invoked.

Show Message

When the Attention Flag is on, a user can invoke the Show Message function to determine
the event that triggered the attention. To do so, the user points to the Attention Flag and
presses either mouse button. While the button is held down, the Attention Flag is displayed
video reversed. When he releases the mouse button, a summary message is displayed in the
Message Area. There is only one summary message for each class of asynchronous events
(described under "Attention Flag"), not one for each individual event. After a user has
displayed a summary message, that class of asynchronous events will not turn on the
Attention Flag again until another event in that class occurs.

A user may proceed in any fashion he desires after reading the summary messages. He may
continue work or interrupt his task to expand the context relevant to the message.
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Stop

The sToOP key is used to stop interactive activities such as Search and Substitute commands
or to abort modes such as Move and Copy modes. (The Move and Delete commands are
used to stop background activities such as formatting a document for printing.) When Stop
is invoked, all changes made by the stopped command remain in effect. For example, if a
Substitute command is stopped, all substitutions already made remain in effect. The user
may invoke Undo if he wishes to return to the state that existed before the stopped
command was invoked.

Clear Screen

A user may temporarily remove his information from the display by turning down the
brightness control located on the front of the display.
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Many of these conclusions are based on prior experience! which has shown our
techniques to be valid. Other data can be collected by future changes to your
accounting and billing packages which will allow us to perform even better analyses and
lead to better problem discovery and correction.

The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. The March figures, in particular, bear this out.
You will note below a suggested change that we weel will correct the problems noted in
the analysis above.
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Sales Analysis Report Page 7 of 22
Analysis Productions, Inc.

Many of these conclusions are based on prior experience' which has shown our ¢
techniques to be valid. Other data can be collected by future changes to your
accounting and billing packages which will allow us to perform even better analyses and '];‘
lead to better problem discovery and correction. —
The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. The March figures, in particular, bear this out.
You will note below a suggested change that we weel will correct the problems noted in
the analysis above.

The process of switching to this new

organization will not be an easy one.

Headquarters However, the reports seem to
Staff suggest may reasons why it should

Support not be postponed. In particular, the

separation of Manufacturing from

Development should have significant

[ | impact.
Development Manufacturing Also, we feel strongly that merging
East and West Coast Development

] will help. As we have suggested in

] ] past reports there has always been
West East consi_derable rep|_ication of gffort due
Coast Coast to this geographic separation. You

will recall the events leading up to

the initial contract with our firm.

As can be seen from the above diagram, if Manufacturing is separated from Development,
reorgainzation of East and West Coast branches of Development will also be necessary in
order to parallel the orgainzation of Manufacturing.

1 See the 1970 report titled "Organizational Changes and Sales Margin" and other documents referenced in
that document. Further reports are available if you need them.
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Figure SYS-4 -- Document window showing the scroll bar
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Analysis Productions, Inc.

Many of these conclusions are based on prior experience' which has shown our ¢
techniques to be valid. Other data can be collected by future changes to your
accounting and billing packages which will allow us to perform even better analyses and ——
lead to better problem discovery and correction. | P
The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. The March figures, in particular, bear this out.
You will note below a suggested change that we weel will correct the problems noted in
the analysis above.
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[ ] impact.
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Coast Coast to this geographic separation. You
will recall the events leading up to

the initial contract with our firm.

As can be seen from the above diagram, if Manufacturing is separated from Development,
reorgainzation of East and West Coast branches of Development will also be necessary in
order to parallel the orgainzation of Manufacturing.

l page 19 of 22 >

1 See the 1970 report titled "Organizational Changes and Sales Margin" and other documents referenced in
that document. Further reports are available if you need them.
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6. DESKTOP

The Desktop is the primary view of Star that the user sees on the display. The Desktop is
not only a collection of images on the screen, but is also part of a basic approach to
presenting office information in a recognizable and easily remembered way. This section
provides a detailed description of the use of the Desktop.

USER OVERVIEW

The Desktop is the user's working environment, where current projects reside. On its
surface are displayed icons, which represent documents, folders, file drawers, printers, in-
baskets, out-baskets, etc. They can be moved about the Desktop, to arrange them in
groups, or, in the case of documents and folders, to deposit them in another object such as
a file drawer. lcons can be opened to view their contents through windows. Documents and
folders may be left on the Desktop indefinitely, just as on a real desk.

DETAILED SPECIFICATION

OBJECTS

The Desktop

The Desktop can always be thought to occupy the entire display. Even when windows
appear to fill the screen, the Desktop continues to exist "beneath" them.

The Desktop surface is represented by a distinctive gray pattern, called "Desktop gray."”
Each Desktop icon occupies one of an invisible, discrete matrix of 1" squares that fill the
screen. The large-format display provides room for 11 rows by 14 columns. A typical
Desktop is shown in Figure DTP-1.

The user may move any icon from one square to another when the Desktop is in view, but
two icons cannot occupy the same square. Although the action of moving a document to a
Desktop resource such as the printer involves transferring the document icon to the same
square as the printer, this action immediately causes the printer to "absorb"” the document,
queuing the document for printing.

Initially a user’'s Desktop consists of a completely blank document ("blank paper") and a
DireCtory. From this initial state, the user can modify his Desktop by adding documents and
folders from the Directory as his work dictates. The user can add resources such as printers
and In/Out-Baskets by copying them from the Directory. Star places no limits on the
complexity of the user's Desktop except the limitation imposed by absolute screen area.
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At the option of the system administrator (or Marketing), a user’s Desktop contents can be
pre-initialized to contain such things as a folder of blank forms, etc.

Desktop Objects - lcons

The Star objects which may reside on the desktop are called icons. All icons can be either
closed or open; windows are open icons. When an icon is "on" the Desktop, it is
represented by a 1" square symbol. Their forms are shown in Figure DTP-2. When the icon
is contained in another object--e.g., a document in a folder--it is represented by a 16x16 dot
symbol. When the icon is open, it’s title appears in the window header following a 16x16 dot
icon.

The large icon consists of a picture of the object and the name associated with the object (if
any). For data icons (see below), the name consists of up to three lines, each of which
begins a word; if the last word on a line cannot be dispiayed in its entirety, the last
character is replaced by a tilde (~). Other icons can display only one line, which contains
as much of the object's name as will fit, using the tilde to indicate truncation.

Star provides the following types of icons. Each type of icon is described more fully in the
section shown in parentheses.

Document (Documents) - A document is the fundamental object in Star. A Star
document corresponds to the standard notion of what a document should be. It can
be rendered on paper, shown on the screen, sent to another user, filed or deleted.

A document most often contains text, but can include graphic illustrations, form
fields, statistical tables, etc. All objects referred to as forms in Star are documents.

Folder (Document Filing) - A folder is normally a collection of documents. However,
folders can contain any objects represented by data icons: record files and other
folders, as well as documents. Folders are the principal mechanism for grouping
documents in Star. Folders can reside on the Desktop or can be filed, printed or
mailed to another user.

(The term "data icon" is used in this Functional Specification as an aid in describing actions
dealing with objects that are collectively represented by this class of icons: documents, record
files, and folders. Thus, we may say that a folder contains data icons, as a concise means of
referring to the collection of objects grouped by that folder.)

File Drawer (Document Filing) - The file drawer is a place to store data icons. A
user’s file drawer is distinguished from the other storage places (folders, and the
Desktop itself) only in that certain other users may access the drawer’s contents.
Other users cannot directly access objects on a user's Desktop. (Initially, filedrawers
reside only on file servers)

The organization of the file drawers or folders is entirely up to the user. It can vary
from a simple linear list to a multi-level hierarchy.
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Printer (Printing) - A printer icon on the Deskiop represents a printing resource.
The actual printing device may be directly connected to the user’s processor or may
be remotely located. The user may choose to keep more than one printer icon on
his Desktop to represent different printers. All data icons can be placed in a printer.

In-Basket and Qut-Basket (Electronic Mail) - These objects provide the principal
mechanism for receiving and sending data icons to other users. A data icon placed
in the Out-Basket is queued for sending to another user; data icons are received in
the In-Basket and can be moved or copied from the In-Basket to the Desktop itself or
to other Desktop objects.

Floppy Disk (Removable Storage Media) - The floppy disk icon can be used to move
a document between Star and the media inserted in the device. This provides a
means of manually moving documents to other systems or for storing documents off
line.

Directory (Directories) - The Directory serves as a source of icons representing
shared, possibly remote objects that the user may access. When opened, it lists
these objects in categories. The categories include users to whom mail can be sent,
files that may be shared, printers, etc.

Record File (Records Processing) - A record file is a collection of information
organized as a set of records. Frequently this information will be the variable data
from forms. These records may be sorted, filtered (subset via logical criteria), and
used to produce reports. In general, a record file is treated just like a document
relative to printing, mailing, and so forth.

Calculator (Calculator) - The Calculator operates like a hand-held calculator. It
allows the user to visually perform arithmetic operations. The Calculator may be
used by itself, as an aid in form fill-in, or to indicate arithmetic operations in CUSP.

User and Distribution List (Electronic Mail) - User and Distribution List icons
. copied to the Desktop can be used (in 1982) as the source of addresses for
electronic mail. :

Spelling Checker (Spelling Checking) - The Spelling Checker is used to check the
spelling of text in documents and record files. Facilities are provided for assisting
the manual correction of misspelled words.

Data lcons

Documents, folders and record files are collectively called data icons, to make describing
them easier. In general, anything that can be done to one type of data icon can be done to
They can all be filed in file drawers or folders, mailed through out-baskets, printed with
printers, etc. The few exceptions are described in the appropriate sections below. Note:
Both the "real" and "reference" forms (see below) of documents, folders and record files
are considered to be data icons.
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(The term "data icon" is used in this Functional Specification as an aid in describing actions dealing
with icons. It also helps to keep those actions consistent. It may or may not be presented to users.)

Real and Reference Data lcons

Data icons may be "real” or "reference”. A reference data icon has no contents, only a
"pointer" to the real data icon which must be contained in a remote file drawer. This
provides for the convenient sharing of documents, record files and folders.

Reference icons have the same shape as their referents. For example, a reference
document icon has the same shape as a real document icon. However the reference forms
are distinguished by being grey; users can always ascertain by inspection whether an icon is
real or reference. (Reference icons are discussed more fully in the section on Document
Filing.)

In general, the rules for reference icons are the same as for the corresponding real icons. A
reference icon can be moved or copied to any destination that is legal for the corresponding
real icon. Therefore real and reference icons are not distinguished in most places in this
document. Only in cases where their semantics differ (such as Document Filing) is the
distinction mentioned.

Size _and Positioning of Windows

When an icon is opened to become a window, its size and position are initially determined by
Star, although the user can adjust them, within bounds.

The display screen can accommodate up to 6 ordinary windows, divided into two columns of
three windows each (see DTP-3 and DTP-4). When more than one window is open, the area
allocated to each may be reduced below its default size.

The default width for a document window is the distance between the margins, plus at ieast
two pixels of white space on each side, plus the width of the scroll bar and window borders
(see DTP-5). The width including borders is constrained to be one more than a multiple of 4
pixels. Where the margin widths vary, the window’s width is the widest space between
~margins for the page(s) being displayed, plus the overhead. The width of a window is not
changed during a scrolling operation, but is adjusted as necessary when scrolling ceases.
For non-document windows, the default width is determined by the implementation.

The default height for a document window is exactly the height of the main text area on a
formatted page, plus at least two pixels of white space at the top and bottom, plus the height
of the window header. It is constrained to be a multiple of 4 pixels. If the sum exceeds 780
pixels, the main text area is reduced to comply with this limit.

Although ordinary windows always overlay the Desktop, they never overlay one another. The
system maintains 12 pixels vertical separation and 11 pixels horizontal separation between
ordinary windows, and allows the Desktop to "show through" this gap. However, Property
Sheets. Option Sheets, and the Help window may overlay ordinary windows.
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Size _and Positioning of Property Sheets and Option Sheets

When a property sheet or option sheet is displayed, it always occupies the lower-right corner
of the screen, except when this would cover the upper left corner of the selection, in which
case it is moved to the lower-left corner of the screen (see DTP-6 and DTP-7). It always
overlays the current contents of the screen without disturbing them. Property/option sheets
never participate in the automatic partitioning scheme as ordinary windows do.

All property/option sheets are subject to a maximum width of 509 pixels, and a maximum
height of 772 pixels. The lower-left corner is positioned at coordinate (514, 801), or at (2,
801) if on the left side.

A property/option sheet is surrounded by a black border, two pixels in width. The header
and vertical scroll bar (if necessary) are identical to those on ordinary windows. Horizontal
scroll bars and window-size control points never appear.

Size and Positioning of Help Window

When the Help window is displayed, it always occupies the upper right corner of the screen,
unless the stimulus for the Help window is also on the right side, in which case the Help
window appears on the left side. ("Stimulus" means the current selection, unless Help is
called through a Help symbol on a menu. In the latter case, the Help symbol is the
stimulus.) The window overlays norma! windows without disturbing them or participating in
screen partitioning.

The Help window is subject to a maximum width of 509 pixels, and a maximum height of 772
pixels. The upper-left corner is positioned at coordinate (514, 29), or at (2, 29) if on the left
side.

The Help window is surrounded by a black border, two pixels in width. The header and
vertical scroll bar (if necessary) are identical to those on ordinary windows. Horizontal scroll
bars and window-size control points never appear.

ACTIONS

In this section, reference is made to a set of system-wide commands that are used in all Star
contexts. The commands are Move, Copy, Delete and Show Properties, together with
making selections. These commands (and other system-wide commands) have already been
described in System Overview. It is assumed in the following descriptions that the meanings
of these commands are fully understood.

Select lIcon

The user selects a desktop icon by pointing at it and pressing and releasing the SELECT
button. Star responds by video reversing the display of the icon. Only one icon may be
selected.* Moving from icon to icon with SELECT held down changes the selection.
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ALTERNATIVE: Multiple icons may be selected with the ADJUST button.

Show lcon Properties

The user may display and modify the properties of an icon by selecting the icon and
pressing the PROPERTIES (PROP'S) key. The properties for each icon are described in the
appropriate sections. For example, the properties of file drawers and folders are described
in the Document Filing section.

Move Icon

An icon may be moved within the Desktop. The user selects an icon, presses and releases
the MOVE key. The cursor changes to the standard "move cursor" shape (Figure HOV-4),
and the message area displays the message, "Please indicate the destination with either
button.” When the user presses either mouse button, the mouse cursor is blanked, and the
entire icon jumps to the cursor position and moves continuously until the user releases the
button. The icon overlays all other information on the screen. The position of the icon
when the mouse button is released determines the destination of the icon.

If the destination is an empty square, the icon appears in the new location when the button
is released. The icon remains selected.

Data icons on the Desktop may also be moved "onto" other icons. This has the effect of
placing the object being moved "inside" the second icon. For example, a document may be
moved to the file drawer, thus "filing" the document. Similarly, moving a document onto a
printer icon puts it in the queue for printing. (Note: Moving a reference data icon onto a
printer prints the corresponding real icon.)

If the user points at another icon when specifying the destination of a move, the destination
icon flashes to indicate that it is about to "absorb" the object being moved. If the user
releases the mouse button while the cursor is "over" the icon, the object being moved
disappears from the display. There is no selection following this operation, since the moved
object is no longer visible.

Data icons may also be moved from the Desktop into windows. This is similar to moving an
icon "onto" another icon and conforms to the table below. The exact meaning is described
in the appropriate sections.

If the center of the icon enters a container window that can accept it, the cursor changes to
a miniature of the icon being moved and the large icon disappears from the display. If the
cursor subsequently leaves that window, the large icon is restored.

Icons may be moved from windows onto the Desktop. These operations are identical in
terms of the sequence of operations the user performs when moving icons within the
Desktop. However, in this case, the icon begins moving in small form and grows to large
~ form when it leaves the window.
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There are restrictions as to what may be moved "onto" a given icon or window. The
following table indicates legal destinations for icons to be moved (copied).

Destination Icons
Desktop Any icons (as discussed above)
Directory None

File Drawer Data icons
Folder Data icons
In/Out-Baskets Data icons
Printer Data icons
Spelling Checker Data icons
Star Floppy Disk Data icons
Record File Data icons
Document None

If the user points to an illegal destination when specifying the destination of a move, the
cursor becomes a question mark. If the user releases the button over an illegal destination,
an error message is displayed and the icon returns to its original location.

ALTERNATIVE: If implementation considerations preclude moving icons in their large form, the faliback position
is as follows: When the user presses the SELECT button, the cursor changes to a miniature of the icon being
moved and the icon disappears from the display. The miniature form of icon is used throughout the move
operation.

Copy lcon

The user may copy icons from one place on the Desktop to another by selecting the icon
and using the copy key. The destination is any empty square. This command operates
exactly like Move except that the original icon is not deleted. Upon completion, the copy is
selected.

Icons can be copied either to an empty square or "onto" other icons. Icons may also be
copied between the Desktop and windows. These operations are identical to those
described under "Move lcon."

When an icon is copied, the entire object it represents is copied as well. Thus, copying an
icon representing a folder containing five documents creates a second folder containing
copies of the five documents. If the disk space for the user’s Desktop is insufficient to hold
the copy, an error message is displayed.

Icons can be copied, also, from a directory to the Desktop. Normally, this is how a user
gains access to system resources, such as printers, file drawers, blank forms, etc. Once a
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function icon (e.g., printer, file drawer) has been copied to the user's Desktop, the Desktop
copy of the icon cannot be copied again; it can, however, be moved to a different location
on the Desktop. There is no such constraint on data icons copied from a directory, such as
blank forms; these may be recopied on the desktop, edited, etc. (See Directories.)

Create New Document

Creating a new document is accomplished by making a copy of an existing document. In
the most basic case, the user makes a copy of a blank sheet of paper. Every user begins
with such a document named "Blank Paper." He can create a new document from this or
any other document with the Copy command described above.

Typically a user will have a number of "blank documents" or forms on his Desktop as
document icons (like form pads). Each time he wants a new document, he simply makes a
copy of it. (Star will provide a variety of biank forms. The set of forms to be provided is to
be defined by Marketing. The individual system administrator will be able to add to this set
of forms and to pre-initialize user Desktops with desired subsets of these forms.)

Delete Icon

The user may delete any icon on the Desktop except the Directory. Should the user attempt
to delete the Directory, an error message is displayed. Special rules govern the deletion of
icons representing shared or protected objects (see Document Filing).

Open Window

The user opens a window by selecting an icon and pressing the OPEN key. The icon then
changes into a window, which overlays all or part of the Desktop, and the "interior" of the
icon on the Desktop becomes white. This "ghost" indicates that the square is reserved.
When the window is closed, the window disappears and the icon returns to its former
position.

The display screen can accommodate up to 6 open windows, three on each side. When a
window is opened, it always is placed on the left side if fewer than three windows are
currently there. The first window is positioned with its origin at (2, 28). Its maximum
possible height is 780 pixels, including the header. Its width is the page width of the
information being displayed, or 1021 pixels, whichever is less.

When subsequent windows are opened, the screen is automatically divided into equal-height
horizontal bands. Windows on the left are positioned with their x-coordinate at 2 pixels;
windows on the right are positioned at 518. The widths of the windows are determined as
described above. However, if any windows are positioned on the right, all windows -- both
left and right -- are truncated to a maximum width of 505 pixels. (This may mean that
horizontal scrolling is required to view their complete contents.)

The heights and y-coordinates of a set of windows are as follows:
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Number of Windows Y-coordinate(s)
on a Side Height of Origins
1 780 29
2 384 29, 425
3 252 29, 293, 557

If a window is opened when there are already three windows on the left side, the new
window is assigned to the right side. (The assignment to the right is "sticky" in that the
window will remain there even if windows on the left are subsequently closed.) If the right
side also contains three windows, the attempted Open command is rejected with an error
message.

-Move Window Right/Left

The user may request that a window be moved to the opposite half of the screen via the Set
Window command. The associated option sheet contains a choice parameter labeled
Position, with choices Right and Left. In no case may a window be moved to a side that
already contains three windows.

When the user selects Right, the window is repositioned with its origin at x-coordinate 518.
The window’s size and y-coordinate depends on how many other windows are being
displayed on the right side of the screen. Whenever a window is on the right, all windows
are reduced in width, and the space is reapportioned as described under "Open Window."
Thus, if there were three windows on the left and none on the right, after moving one to the
right, each window on the left would occupy half of the available space, and the window on
the right would occupy the entire right side.

If the user changes the Position parameter from Right to Left, the x-coordinate of the origin
is set to 2, and the screen is reapportioned as above. When the last window is moved from
right to left, all windows are free to enlarge themselves to their default width.

Invoke Desktop Menu Command

Commands in the Desktop menu are invoked as with any transient menu (see DTP-8). The
effects of these commands are described below.

Convert - Causes the selected document to be converted to Star format, as
described in Electronic Mail.

Date and Time - Causes the system to display the current time and date in the
Message Area. It is presented in the format "February 24, 1978 12:.01 pm."

End Session - Logs the user off from Star, as described in Starting and Terminating
a Session.
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Show Size - Causes the size in characters of the selected object to be displayed in
the Message Area. Also, the amount of free and used space within that object's
container (those with a fixed allocation: workstation, filedrawer, or in-basket) is
shown. For example, Size: 54,000 characters, Available: 200,000, Total used:
2,000,000.

Test - Initiates the verification diagnostics routines, described under Recovery and
User Diagnostics.
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Figure DTP-3 -- Positioning of two document windows open at same time.
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Analysis Productions, Inc.

Many of these conclusions are based on prior experience' which has shown our J,
techniques to be valid. Other data can be collected by future changes to your
accounting and billing packages which will allow us to perform even better analyses and —
lead to better problem discovery and correction. Ld

The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. The March figures, in particular, bear this out.
You will note below a suggested change that we weel will correct the problems noted in
the analysis above.

The process of switching to this new

organization will not be an easy one.

Headquarters However, the reports seem to
Staff suggest may reasons why it should

Support not be postponed. In particular, the

separation of Manufacturing from

Development should have significant
I impact.

Development Manufacturing Also, we feel strongly that merging
East and West Coast Development
| will help. As we have suggested in

| 1 past reports there has always been
West East consi'derable replication of effort due
Coast Coast to this geographic separation. You
will recall the events leading up to

the initial contract with our firm.

As can be seen from the above diagram, if Manufacturing is separated from Development,
reorgainzation of East and West Coast branches of Development will also be necessary in
order to parallel the orgainzation of Manufacturing.

‘1 See the 1970 report titled "Organizational Changes and Sales Margin" and other documents referenced in:
that document. Further reports are available if you need them.

CONFIDENTIAL DATA
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Figure DOC-1 -- Document window with Show BOUNDARIES and MARGINS set.
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techniques to be valid. Other data can be collected by future changes to your
accounting and billing packages which will allow us to perform even better analyses and
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The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. The March figures, in particular, bear this out.
You will note below a suggested change that we weel will correct the problems noted in
the analysis above.

The process of switching to this new
organization will not be an easy one.
However, the reports seem to

Headquarters suggest may reasons why it should
Staff not be postponed. In particular, the
Support separation of Manufacturing from
Development should have significant
impact.

| l
Also, we feel strongly that merging
Development Manufacturing East and West Coast Development
will help. As we have suggested in
l past reports there has always been
| ‘ considerable replication of effort due
West East to this geographic separation. You
Coast Coast will recall the events leading up to
the initial contract with our firm.

As can be seen from the above diagram, if Manufacturing is separated from Development,
reorgainzation of East and West Coast branches of Development will also be necessary in
order to parallel the orgainzation of Manufacturing.

1 See the 1970 report titled "Organizational Changes and Sales Margin" and other documents referenced in
that document. Further reports are available if you need them.

SUMMARY

The results of the sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. In particular, the separation of Manufacturing from
Development should have significant impact.

The process of switching to this new organizationwill not be an easy one. We are
confident that the results will be well worth the effort.
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Figure DOC-2 -- Document window showing page break.
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8. TEXT EDITING

The features described in this section allow the user to enter and edit text characters.
These operations apply to all text within documents, as well as to any other text the user
needs to supply or modify, such as a document name. This section is closely related to
Formatting and Layout. While this section describes operations to create and modify text
characters, Formatting and Layout describes how appearance properties are assigned and
modified, thus determining how the text is rendered on the display or in hardcopy form.

USER OVERVIEW

Star provides a single set of text editing functions. These apply whenever the user needs to
enter or modify text, primarily the contents of documents. This approach provides a
consistent, easy-to-learn interface to the system.

All text editing operations are based on a selection composed of a sequence of characters.
This selection is the operand of editing commands. When the user enters text from the
keyboard, it is placed immediately after the selection. Initially the selection itself possesses
an insertion caret at its right end. As soon as the user begins typing, the seiection
disappears, and the caret remains to mark the place where insertion occurs. Entering text is
the default editing operation. It does not require an explicit user command.

Because the selection is integral to editing operations, the system provides optimizations for
selecting words, sentences and paragraphs, as well as characters. The length of the
selection ranges from a single character up to the entire contents of the document.

Commands are provided to move, copy or delete a character sequence, or to expand a
character sequence to a predefined, arbitrary sequence of characters. Other commands
search for a specific string or make global substitutions of one string for another. In
addition, the user may include all or part of other documents (e.g. boilerplate) into the
document being edited.

DETAILED SPECIFICATION

OBJECTS

Text Character

A text character is a letter, digit, symbol or special character that can be entered from the
keyboard. Text characters are the basic elements used to form the entities that comprise
documents. They have many special appearance properties associated with them. These
properties are described in Formatting and Layout.
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The standard American Star keyboard provides the following text characters, as indicated on
the keycap labels.

Letters

abcdefghijkimnopgrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Digits
0123456789

Symbols

@ # $ % <centsignd & * + =/ ()[1{}I<> “» 0 21
- (hyphen, both breaking and non-breaking)

The fonts that are to be supported in Star-1 include Fruitiger and Century Schoolbook for
ROs printers and a TBD set of fonts available on impact print wheels.

The Keyboard Sets addendum to this section describes how additional character sets, fonts
and functions may be accessed via the KEYBOARD key. This facility permits the total set of
characters available in Star to be expanded indefinitely.

All "character." keys on the Star keyboard repeat if held down. Most function keys do not
repeat. [Exceptions are NEW LINE, NEW PARAGRAPH, BACKSPACE, BACKWORD and NEXT.

Special Character

A special character is a character other than the ones above which can be entered from the
keyboard. Special characters are non-printing (except hyphens) and have various formatting
properties. Many of them are entered via the KEYBOARD key as described later in this
section. Except as noted, they are not displayed unless they are selected or unless Show
Non-Printing Characters is on in the in the Set Window option sheet (see Figure DOC-3).
Figure TXT-1 shows how special characters are displayed.

Space - The space character is used to delimit words. It is normally displayed as a
horizontal area of white space between text characters. It may be variable in width.
It is not displayed when selected.

Required Space - This character is similar to space, and is normally displayed as a
horizontal area of white space. It is treated like a letter and does not delimit words
(for selection and line breaks). It does not vary in width but is fixed at the width of a
normal (non-justified) blank. It is entered via the KEYBOARD key. It is not displayed
when selected.

Tab - The tab character is used to position text at a fixed horizontal location. It is
normally displayed as a variable-width, horizontal area of white space between text
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characters. It is not displayed when selected.

Overstrike - The overstrike character is a non-erasing backspace, which allows two
or more characters to occupy the same position. It is entered via the KEYBOARD key.
The next character typed is placed in the same horizontal position as the character
before the overstrike. Multiple characters can be placed in the same location with
successive overstrikes. However, overstrike affects only the previous character, and
entering overstrike several times in succession is the same as doing it once. The two
or more characters that are overstuck are selected as a single character unit.

For proportionately spaced (or differing) fonts, the first character is placed in the line
of text. Subsequent "overstruck" characters are placed on top, such that their right
edges coincide.

(Note: Overstrike is not used for accents, in general. For European installations
special keyboards will be provided that have some keys which act as "dead keys".
Dead keys exist on European typewriters today. They type an accent mark but do
not advance the character position. Star’'s dead keys will have the same effect from
the user’s point of view. Should users of American Star need to type an accent, they
will either have to use overstrike or switch to a different keyboard interpretation via
the KEYBOARD key (see Keyboard Sets).

New Line (NL) (Carrier Return) - Normally text is displayed across a line until the
right margin is reached and automatically continues on the next line at a word
boundary. This character forces a new line when text is rendered. When displayed,
it is at the left end of the line it begins. New line is entered with the NEW LINE key.

New Paragraph (NP) - This character is used to start a new paragraph of text.
Paragraphs are significant as editing operands and as units with special properties.
A new paragraph character is entered with the NEwW PARAGRAPH key. When entered, it
assumes the properties of the preceding paragraph. When displayed it appears just
to the left of the first normal character in the paragraph.

Page Format Character (PFC) - This character carries page formatting information
such as absolute margins, headings, etc. The formatting information in the page
format character affects the rendering of every page that follows the character. The
page format character is entered via the KEYBOARD key. A Page Format character is
always accomanied by a New Paragraph character. When a Page Format character
is displayed, it appears just to the left of its paragraph’s first normal character.

Start-of-Document (SOD) - This character is the first character in every document.
It is provided automatically by the system. There is only one per document. It
cannot be entered or deleted by the user, and is never printed on hardcopy. If the
user attempts to delete it, an error message is displayed. The SOD is followed by a
Page Format character and a New Paragraph character. It may also be assigned text
properties. Thus, even an empty document contains complete formatting information,
so that text may be added without specifying this information.
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Stop Character - This character causes printing on a character printer to pause for
operator action. It is used for special purposes defined by the user. It is not
necessary for font changes; character printers will automatically stop in those cases.
It is entered via the KEYBOARD key.

Hyphen - A normal hyphen has a number of interpretations: as a character in a
word (e.g. "intra-document"), as a minus sign ("x-3"), or (usually in pairs) as a dash.
A single hyphen does not delimit words. When rendering text, however, a single
hyphen, surrounded by letters, is used as a temporary word break at the end of a
line. In this case the hyphen remains with the first part of the word. It is entered
with the hyphen key.

Required Hyphen - This hyphen is like a normal hyphen but cannot be used as a
temporary word break by the rendering algorithm (e.g. "x-3"). It is entered with the
upper-case hyphen key.

Discretionary Hyphen - This hyphen is entered by the user to indicate potential
points of hyphenation, normally for long words. The rendering algorithm uses these
hyphens to assist in aligning and justifying lines of text. It is entered via the
KEYBOARD key. It is never printed unless it is used to break a line, when it is printed
as a hyphen.

A word is a convenient aggregation of text characters. The definition of "word" is given in
Keyboard Sets, following. Special facilities are provided for selecting words.

Sentence

A sentence is a sequence of words and symbols bounded by sentence separators. A
sentence separator is:

1) any Star character which is a period, question mark or exclamation point, when it
is followed by:
a) one or more spaces,
b) any Star character which is a single or double neutral or right quote,
c) any Star character which is a right parenthesis or other right bracket,
d) any combination of a, b and c¢;

2) a Japanese period followed by:
a) no spaces,
b) any combination of single or double neutral or right quotes, right
parentheses or other right brackets, without spaces;

3) a new line or new paragraph character;
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4) the start or end of the frame, for text inside a frame;
5) the start or end of the document.

If a sentence ends with a separator of type 1, then it includes the trailing separator. Special
facilities are provided for selecting sentences.

Paragraph

A paragraph is a sequence of text characters, aggregated as words and sentences. A
paragraph is bounded by new paragraph characters or their equivalents (Start-of-Document
and Page Format); a document’s last paragraph is bounded by the end of that document.
Paragraphs provide a convenient aggregation of words and sentences. Paragraphs have
many special properties associated with them, which affect their rendering. Special facilities
are provided for selecting paragraphs.

Text Selection

A text selection is a sequence of text and special characters that serves as the operand for
text editing operations. The selection is normally displayed in reverse video, together with a
caret at its right end.

Caret

A caret is always shown at the right end of every text selection. A caret may also exist by
itself during text entry from the keyboard, or immediately following a Delete. There is never
more than one caret present at a time. The caret is repositioned when the user makes a
new selection. The caret has alternate shapes, as depicted in Figure TXT-1, to indicate
some text formatting properties for subsequently typed text.

ACTIONS

Make a Selection

A selection is necessary for most text editing operations. The selection may be made in
units of characters, words, sentences, or paragraphs, as described below. In all cases, when
a selection is made, it is highlighted, and any previous selection is deselected.

Select Character - To select a single character, the user points (with the mouse
cursor) at the desired character on the display and presses and releases the SELECT
mouse button. If SELECT is held down and the cursor moved, the selection changes
from character to character.

Select Word - To select a single word, the user points to any character in the

desired word and presses and releases the SELECT mouse button twice. (This is
called "double clicking.") The second click must occur within the character that was
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selected by the first click. The word selected will include an adjacent space, subject
to the following rule:

Category 1: If the word is textual (a sequence of letters, digits, hyphens,
required spaces, overstrikes, and dead deys), and has a trailing space, the
space is selected along with the word.

Category 2: If the word is textual, and has no trailing space, but has a /eading
space, the space is selected along with the word.

Category 3: If the word is textual, and has no trailing or leading space, then
only the word itself is selected.

Category 4. If the word is non-textual (e.g. several spaces in a row), then only
the word itself is selected.

Select Sentence - To select a single sentence, the user points to any character in
the desired sentence and presses and releases the SELECT mouse button three times.
Each successive click must be within the existing selection. After each click, the
highlighted entity expands, from a character to a word, to the sentence.

The sequence of words comprising the sentence will be selected, together with the
trailing punctuation mark and the adjacent spacing, subject to the following rule:

‘Category 1: If the punctuation mark at the end of the sentence is follwed by
one or more spaces, the spaces are selected along with the sentence.

Category 2: If the punctuation mark at the end of the sentence is not followed
by a space, and the first character of the sentence is preceded by one or
more spaces, then these preceding spaces are selected along with the
sentence.

Category 3: If the sentence has no spaces surrounding it, then just the
sentence is selected.

(Note: The definition of sentence above is not intended to handle all possible
sentences, but to provide a means of selecting typical sentences. If the sentence
selected by the system is not what the user desires, he must select it as a sequence
of characters or words.)

Select Paragraph - To select a single paragraph, the user points to any character
in the desired paragraph and presses and releases the SELECT mouse button four
times. Each successive click must be within the existing selection.

Select Everything - If the user multiply clicks SELECT five times, the contents of the
entire document is selected, and the message "Everything in the document is
selected"” is displayed. If the user clicks SELECT a sixth time, the selection returns to
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the character level.

Adjust Selection

A selection can be adjusted to incorporate more or fewer characters. After making a
selection, the user points to where he wants the new endpoint to appear, and presses and
releases the ADJUST button. The nearer end of the selection adjusts to the location of the
cursor when the ADJUST button is depressed. The user may, if desired, hold the ADJUST
button down while adjusting, and move the cursor from one place to another. While the
ADJUST button is down, the selection will change to reflect the location of the cursor.

When adjusting a selection (other than "everything"), the endpoint moves in the same units
that were used to make the original selection. Thus, if the user is adjusting a word selection
(one made by double clicking), the endpoint will always jump to a word boundary. When
adjusting a sentence selection, the endpoint will always jump to a sentence boundary.

If the user desires to adjust a word, sentence, or paragraph selection in terms of single
characters rather than larger units, he may press the ADJUST button over either end character
of the selection, move to the desired character, then release the button.

Specific details of adjusting depend on the nature of the selection, as follows.

Character selection - To select a sequence of characters, the user first selects a
single character, then moves the mouse cursor to some other character (before or
after ‘the first character selected) and presses and releases the ADJUST button.

Word selection - To select a sequence of words, the user first selects a single
word, then moves the mouse cursor to some other word and presses and releases
the ADJUST button. The selection as a whole includes its adjacent space, as
described above. A contiguous sequence of the same symbol or special character is
treated as a word for selection purposes (it can be selected by double clicking
SELECT), even though it is not a "word" in the English language. For example, three
periods in a row or two spaces in a row would be treated as a word.

Sentence selection - To select a sequence of sentences, the user first selects a
single sentence, then moves the mouse cursor to some other sentence and presses
and releases the ADJUST button. The extended sentence selection as a whole
includes surrounding spaces according to the above rule.

Paragraph selection - To select a sequence of paragraphs, the user first selects a

single paragraph, then moves the mouse cursor to some other paragraph and
presses and releases the ADJUST button.
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Enter Text Characters

To add text to a document, the user merely types the characters on the keyboard. |If a
selection is present, the first character typed is inserted immediately after the selection but in
- front of the caret. The selection highlighting disappears. (If there is no text selection or
caret, an error message is displayed, and any typed-in characters are discarded.) When the
user finishes entering characters at a given point, he makes a selection somewhere else in
the document, and resumes typing.

A special exception is made for entering text in front of the first character of a line or in
front of the first character in a (non-empty) field. When the user places the cursor in the left
half of the first visible character of a line or form field or in unoccupied margin space to the
left of the first character in an ordinary document and clicks SELECT, the system places an
insertion caret to the left of the character.

A special optimization is provided for selecting a blank field within a form: whenever a blank
field exists within a Jocked document, the user may insert text within the field by first clicking
SELECT anywhere within the frame. This action causes a caret to be placed within the field.
It is not necessary for the special field characters to be visible to invoke this function.

As a rule, the default properties of a character entered from the keyboard are obtained from
the character immediately to its left. An exception is that after a Delete the caret has the
properties of the first character in the deleted selection; this permits the rep/ace operation to
be simply a Delete followed by an Insert. Each character assumes the appearance
properties of the caret as it is entered. Some of these settings are reflected in the shape of
the caret. At any point, the user may change the properties of the caret. (Properties may
also be changed after the characters are entered.)

The user types continuously, without regard to line breaks. Star automatically starts a new
line on a word boundary when the right margin is reached (automatic carrier return). If the
user enters a word longer than the width of the paragraph, the system automatically breaks
the "word," but does not hyphenate it; such lines may not be properly justified.

The system continuously reformats characters as the user enters text. Thus, at any point,
the user sees all the effects of his changes. Line breaks are reformatted, and all paragraph
properties are applied. (If the user types ahead of the system, reformatting may happen in
bursts, since the system will process typed-ahead characters before reformatting.)

Unusual Conditions - If the caret is out of the window and the user starts typing, the
document automatically scrolls to show the caret. When this happens, the page containing
the caret is displayed, normally, with the top of that page at the top of the document window.
In cases where the top of the page and the caret cannot be viewed simultaneously, the
displayed page is positioned so that the caret appears 25% of the way down the window.
[This is referred to as the Positioning Rule in subsequent paragraphs.]

If, in the process of entering characters, the user fills the last line in the window, the
contents of the window automatically scroll upward. The document is positioned so that the
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line containing the caret remains at the bottom of the window. For pages wider than the
window, if the insertion caret reaches the right edge, the contents are automatically scrolled,
horizontally to the left, one inch.

When entering text at a centered, right-flush or decimal aligned tab, characters propagate to
the left. If they expand to the point that they overlay preceding characters, the system
automatically starts a new line with the preceding TAB character.

Enter Character with the KEYBOARD Key

Less frequently used characters are entered by means of the KEYBOARD key. By pressing
KEYBOARD, the user can temporarily change the meaning of the keys on the keyboard, thus
gaining access to additional character sets. Special objects such as frames are also entered
in this manner. These objects are placed in the document at the location of the caret, the
same as text characters.

When KEYBOARD is pressed, The window header is overlaid with a pictorial representation of
the property keys located in the top row of the keyboard (see Figure TXT-2a). However,
instead of their normal labels, the displayed keys show the keyboard set alternatives that may
be chosen, either by pressing the corresponding physical property key, or by selecting the
displayed key with the mouse.

As described further in Keyboard Sets, the user may reassign the entire keybcard to one of
the other sets, either temporarily or (semi) permanently. Figure TXT-2b shows one form of
"Special" keyboard set that may be employed in this way.

Insert Time and Date

The user may insert the time and/or date via the KEYBOARD key. They are in the same
format described in Desktop. They assume the font and face properties of the caret. If the
caret is in a non-Roman font, the standard font is used. A leading and/or trailing space will
accompany the date/time under the same rules that govern move/copy word, described
later, in "Move Text."

Delete Text

To delete a sequence of characters, the user selects them and presses the DELETE key. After
a deletion, a caret remains at the position the deleted text had occupied. The caret assumes
the properties of the first character of the deleted text. The display reflects correct line
breaks and paragraph formatting.

The appearance properties of the remaining characters are unchanged. However, a long
deletion may span several paragraphs and cause parts of two paragraphs to merge. In this
event, since the new paragraph character holds the paragraph’s properties, the second half
(from the last paragraph) assumes the paragraph properties of the first paragraph.
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If the selection was entirely out of the window when the DELETE key was pushed, a warning
message is displayed. The document scrolls automatically according to the Positioning Rule.
If the user has been entering characters and presses DELETE, no deletion takes place; the
user must explicitly select the text to be deleted.

Backspace and Backword

Star provides an additional key to expedite deletion of characters and words. BACKSPACE («)
deletes the character preceding the caret. The displayed text performs exactly as with the
DELETE key. BACKWORD (SHIFT «) works like BACKSPACE except that the word (and trailing
delimiters) .preceding the caret are deleted.

If the user holds down the BACKSPACE (or BACKWORD) key, characters (words) are deleted
continuously until either the key is released or until the caret reaches an object that may be
difficult to reconstruct. When the repetition is suspended due to reaching such a barrier,
lifting the key and repressing it will resume the repetition.

The barrier objects are New Paragraph characters, Page Format characters, Frames, and
Equations.

Replace Text

There is no explicit replace command in Star. The user deletes the text he wishes to replace
and types the replacement text.

Move Text

The user. can move text from one point to another in the same document or another
document. To do this he selects what he wants to move, depresses and releases the Move
key, and indicates the destination with either mouse button, as described in System
Overview. When the user depresses a mouse button to indicate the destination, the original
selection is highlighted by a dotted underiine, and the system response depends upon the
type of the original selection:

Character Selection: The destination is shown as a selected character and a caret (a
caret by itself at left margins). As the cursor is moved around with the button held
down, the destination character selection changes appropriately. When the button is
released, the text to be moved is inserted at the position of the caret.

Word Selection: The destination is shown as a selected word, with the standard
trailing caret. If the destination word is textual, it does not include surrounding
spaces. As the cursor is moved around with the button held down, the destination
word selection changes appropriately. When the button is released, the text to be
moved is inserted after the destination word according to the following rules:

1) If the destination word is non-textual, the text to be moved is always
inserted after the destination, with no other changes made.
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2a) If the destination word is textual and the text to be moved is a Category 1
word selection, its trailing space is stripped off, and inserted between the
destination word and the text to be moved.

2b) If the destination word is textual and the text to be moved is a Category 2
word selection, the text to be moved is simply inserted after the destination
word.

2¢) If the destination word is textual and the text to be moved is a Category 3
word selection, a space is created and placed between the destination word
selection and the text to be moved.

2d) If the destination word is textual and the text to be moved is a Category 4
word selection, the text to be moved is simply inserted after the destination.

Sentence Selection: The destination is shown as a selected sentence, with the
standard trailing caret. The destination sentence does not include surrounding
spaces. As the cursor is moved around with the button held down, the destination
sentence selection changes appropriately. When the button is released, the text to
be moved is inserted after the destination sentence according to the following rules:

1) If the sentence to be moved is a Category 1 selection, its trailing spaces
are stripped off, and inserted between the destination sentence and the
4sentence to be moved.

2) If the sentence to be moved is a Category 2 selection, the sentence to be
moved is simply inserted after the destination sentence.

3) If the sentence to be moved is a Category 3 selection, two spaces are
created and placed between the destination sentence and the sentence to be
moved.

Paragraph Selection: The destination is shown as a selected paragraph, with the
standard trailing caret. The highlighting includes the pre- and post-leading. As the
cursor is moved around with the button held down, the destination paragraph
changes appropriately. When the button is released, the text to be moved is inserted
after the destination paragraph.

Everything Selection: The destination is shown as a selected paragraph, just as if a
paragraph were being moved.

The appearance properties of all characters remain unchanged. However, because the
moved text remains selected, it can easily be assigned the appearance properties of adjacent
text with the Copy Properties command.

The moved text may create new paragraphs from parts of old paragraphs at both the source
and destination. As with delete, the new paragraph character retains its paragraph
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properties and affects the rendering of all characters between it and the next new paragraph
character.

If the user attempts to move a selection into itself, nothing happens.

Copy Text

The Copy command works exactly like Move except that the selected text is not deleted at
the source. The command is invoked with the coPy key on the keyboard. Following the
copy operation, the new copy of the text (at the destination) is selected.

Text may be copied inside itself.

If the user has been inserting characters and wants to replicate them, he can do so by
making a new selection and pressing AGAIN.

Search

The Search command allows a user to make a selection by searching for sequences of
characters and/or text properties. To invoke it, the user presses the FIND key. Star displays
an option sheet containing search options (see Figure TXT-3). The parameters remain set
from the last time FIND was pressed. By pressing the FIND key a second time the user can
continue the previous search. Alternatively, the user can change any of the parameters on
the option sheet before starting the search. The user can search for (1) a specific character
sequence ignoring properties, (2) any character sequence with a specific set of properties,
or (3) a specific character sequence with specific properties. Case is compared unless
IGNORE CASE is on. |f IGNORE CASE is on, upper and lower case are considered to be the
same.

A user sets the In parameter to bound the search. If ENTIRE DOCUMENT is chosen, the search
proceeds from the beginning to the end of the document. If REST OF DOCUMENT is chosen,
the search proceeds from the current position of the caret forward to the end of the
document. If CURRENT SELECTION is chosen, the search is only inside the current selection
from beginning to end. The Search command examines al/l text in the specified range,
including text inside frames.

Search for Characters only - If a user wishes to search for a string of characters,
irrespective of properties, he chooses TEXT in the By Matching parameter and enters
the text in the Search For parameter. He then invokes Start (or presses the FIND key
again) and the search proceeds. In the process of searching, only characters are
compared. All properties are ignored; "chair" and "chair" match. This is expected
to be the normal search mode for most. users.

Search for Properties only - If a user wishes to search for any string of characters
having specific properties, he chooses PROPERTIES in the By Matching parameter. In
Star-1 only character properties may be searched for; later releases may allow
paragraph and page properties as well. The user enters in the Search For parameter
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any characters that have the properties he wishes to locate. When a property sheet
is requested for this text, an additional state (indicated by graying the rectangle for
state parameters) is added to each state and choice parameter to indicate a "Don’t
Care" condition for that property. If a property is either on or off, then Search will
require the corresponding property to be on or off. If the Don’t Care state is chosen,
that property is ignored in the search. In the process of searching, the actual
characters are ignored; only properties are compared.

The following rules apply:

All state and choice parameters (in the Character property sheet in Star-1)
must match unless set to Don’t Care.

All empty text parameters are ignored. All non-empty ones must match.

Search selects the entire string of contiguous characters that have the specified
properties.

If all characters in the Search For parameter do not have the same properties, the
properties of the first character are used, and a warning message is displayed.

Search for Text and Properties - If a user wishes to search for a specific string
with specific properties, he chooses BCTH in the By Matching parameter. He enters
the desired string in the Search For parameter with the appropriate properties.
Search compares both the characters and properties as described above.

Operation - While Star is searching, the message "Searching..." is displayed. If a match is
found, the text is selected and displayed according to the Positioning Rule. When completed
(i.e. the entire range has been searched), Search restores the selection and display to their
states before the Search began.

After a match has been found, a Search can be continued by hitting the AGAIN key or by
reinvoking the Search command without changing any of the parameters. The Search will
continue where it left off.

Stopping a Search - A user may terminate an ongoing Search by pressing the STOP key.
The selection and display are restored to their states before the Search began.

Ellipsis Search - When searching for text or text and properties, the Search For parameter
can include a single "matches anything" character. This ellipsis character is entered by
means of the KEYBOARD key and is displayed as "...". Thus, the string "abc...def" means any
sequence starting with "abc" followed by any string (possibly null) followed by "def".

An ellipsis search can match strings that cross paragraph boundaries. The matching
process is restarted each time the characters preceding the ellipsis are found. For example,
given the Search For parameter "abc...def", only "abcdef" would be selected in the string
"abcabcdef". If the ellipsis is the first or last character in the Search For parameter, it
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matches a single character.

Unusual Conditions - The Search command operates in the window containing the
selection or caret. If there is no selection or caret, an error message is displayed when FIND
is pressed. Similarly, if the user chooses CURRENT SELECTION and there is only a caret, an
error message is displayed when Start is invoked or when FIND is pressed for the second
time.

Substitute

Substitute is used to change a number of occurrences of a sequence of characters and/or
properties to a different sequence of characters and/or properties. This command is
invoked with the FIND key, as an alternate to the Search command. The user specifies what
to search for, as described for the Search command, then turns on the CHANGE IT option to
indicate that anything found is to be changed. This causes three additional options to be
displayed (see Figure TXT-4) which control the substitution to be made. The three options
are Change To, By Altering, and CONFIRM EACH CHANGE. Change To contains the replacement
text. By Altering controls what is replaced: TEXT, PROPERTIES or BOTH. CONFIRM EACH CHANGE
gives the user the option of confirming or rejecting each replacement. As with Search,
Substitute examines all text in the specified range, including text inside frames.

The following descriptions assume that the user has already specified the Search For, By
Matching, and In parameters as he would for a normal Search, and has also turned on
CHANGE IT.

Substitute Characters only -- If the user wishes to substitute one string of
characters for another, irrespective of properties, he chooses TEXT in the By Altering
parameter. He fills in the Change To parameter with the replacement text and
invokes Start (or presses the FIND key again). The system searches for the Search
For text as described above. Subject to confirmation, described below, aii matching
text in the specified range is deleted and replaced by the Change To contents. The
replacement text takes on the properties of the first character of the replaced text, as
though the user had deleted the old text and typed the new. If IGNORE CASE is on
and the first character of the replaced text was upper case, the first character of the
replacement text is also set to upper case.

Substitute Properties only - If the user wishes to substitute one set of properties
for another set of properties on any text, he chooses PROPERTIES in the By Altering
parameter. In Star-1 only character properties may be altered; later releases may
allow paragraph and page properties as well. The user enters in the Change To
parameter any characters that have the properties he wishes to assign. When a
property sheet is requested for this text, an additional state (indicated by graying the
rectangle for state parameters) is added to each state and choice parameter to
indicate a "Don’t Care" condition for that property. if a property is either on or off,
then Substitute will set the corresponding property to be on or off in the text found.
If the Don’t Care state is chosen, that property is not changed.
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The process of searching proceeds exactly as described for Search. When a match
is found, all properties from Change To that are not set to "Don’t Care" replace the
properties in the string found. Substitute changes the entire string of contiguous
characters that have the specified properties.

If all characters in the Change To parameter do not have the same properties, the
properties of the first character are used and a warning message is displayed.
(Recall that this is also true of Search For.)

Substitute Text and Properties - If a user wishes to substitute a string of text with
one set of properties for another string with a different set of properties, he chooses
BOTH in the By Altering parameter. He enters the desired string in the Change To
parameter with the appropriate properties. Substitute searches for both the
characters and properties in Search For as described above. When a match is
found, the matched string is replaced by Change To. All properties in Change To
that are set to "Don’t Care" are set from the first character of the replaced text. If
IGNORE CASE is on and the first character of the text to be replaced is upper case,
then the first character of the replacement text is made upper case.

Operation - When Star is substituting, the message "Substituting..." is displayed. If the
user did not request confirmation of each change, the substitution runs to completion with
no updating of the display. When completed (i.e. the entire range has been searched),
Substitute restores the selection and display to their states before the Substitute began (but
not undoing.any changes, of course). A message is displayed indicating the number of
substitutions made.

If the user requests confirmation, as each potential substitution is found, it is selected and
displayed on the screen according to the Positioning Rule. The message "Make this
change?" and a choice parameter with the choices YES and NO are displayed in the Message
Area. The user chooses either YES or NO. Either choice causes the substitution to continue.

Stopping a Substitute - A user may terminate an ongoing Substitute by pressing the sTop
key. Substitutions made up to that point remain in effect. The selection and display are
restored to their states before the Substitute began.

Ellipsis Substitute - As described in the Search command, a user may include a single
ellipsis character in each of the Search For and Change To parameters. (If an ellipsis
appears in Change To but not in Search For, an error message is displayed.) In Change To,
the ellipsis is replaced by the characters matched by the ellipsis in Search For, if any. Thus,
substituting "abc...def" for "123...456" would change "123xxx456" to "abcxxxdef".

Unusual Conditions - Like Search, the Substitute command operates in the window
containing the selection or caret. If there is no selection or caret, an error message is
displayed when FIND is pressed. Similarly, if the user chooses CURRENT SELECTION and there
is only a caret, an error message is displayed when Start is invoked or when FIND is pressed
for the second time.
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ABBREVIATION EXPANSION

The abbreviation expansion features allow the user to include previously entered text (or any
valid component of a document) by "name." This serves a variety of functions, from
allowing the user to define a shorthand abbreviation for a commonly typed name or phrase,
to the inclusion of "standard" paragraphs from "libraries" of information. Abbreviation
expansion can be invoked any place the user enters text.

OBJECTS
Abbreviation

An abbreviation is a text string with which a replacement, or "expansion,” text string has
been associated. Each abbreviation/expansion pair is represented by a named field. The
name of the field is the abbreviation; the contents of the field is the expansion.
Abbreviations and their expansions must obey the normal field constraints (see Field
Definition). In particular, the abbreviation (field name) must be unique in its document, and
it can be no more than 100 characters in length. The expansion can be of any length and
may contain anything that is legal in a document: text characters, formatting characters,
fields, footnotes, equations and frames. The contents may have any legal properties.

Abbreviations Document

An abbreviations document is a standard Star document containing abbreviations. It can be
edited, filed, mailed, printed, etc. It may contain anything, but abbreviation expansion
examines only its fields and their contents.

When the system adds/deletes abbreviations (as described below), it operates in a standard
format that enhances readability. Each expansicn is in one or more separate paragraphs.
The first line is the abbreviation. (This is redundant - it merely enhances readability.) The
remainder of the paragraphs are in a field containing the expansion. When the user directly
edits an abbreviations document he may do whatever he wishes, but it is recommended that
he follow the system’s format.

Abbreviations Folder

Every user has a folder named "Abbreviations" associated with his Desktop. This folder
resides in the Directory (see Directories). It cannot be deleted. When expanding
apbbreviations, Star uses the abbreviations in the documents in the Abbreviations folder.
When a new user is added, this folder contains a single document, "Standard Abbreviations"
with some useful abbreviation/expansion pairs.

Thus, a (useful) abbreviations document is merely one containing fields. To be used in
abbreviation expansion it is placed in the Abbreviations Folder. Whenever an abbreviations
- document is added to the Abbreviations Folder, Star ensures that the visible text preceding
each abbreviation matches the name of the field containing that abbreviation. The user is
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thereby assured of the correspondence between internal and external representations of the
abbreviation.

ACTIONS

Define Abbreviation

A user can define new abbreviations "on the fly" or by explicitly editing an abbreviations
document.

When entering text, the user can define an expansion without opening a second document
window to edit an abbreviations document directly. This is done by pressing the DEFINE key.
The Define Expansion option sheet (see Figure TXT-5) is displayed. This can be done any
time commands are permitted. If a sequence of characters is selected (or some text has just
been entered) before the DEFINE key is pressed, the characters are copied into the Expansion
parameter; otherwise it is empty. The caret is placed in the Abbreviation parameter. The
user enters the Abbreviation and Expansion and invokes Start (or presses DEFINE again). As
in the Search For and Change To parameters of Search and Substitute, text in the
Expansion parameter has an additional "Don’'t Care" state for each of its text properties.
The system adds the expansion to the first document in the Abbreviations folder. If the
abbreviation already exists in that document, a warning message is displayed, and the user
is asked to confirm repiacing the existing definition. if the Abbreviations folder is empty
when DEFINE is pressed, an error message is displayed.

A user can create a separate set of expansions (for example, a set of standard paragraphs
for creating legal documents) in a document other than Default Abbreviations by directly
editing an abbreviations document. He can enter an abbreviation by inserting a field, placing
the expansion inside the field, and naming the field with the abbreviation (see Fie/d Definition
and Field Fill In). The user is prevented from having duplicates by the requirement that field
names be unique.

[NOTE: We can provide a template in the Default Abbreviations document which the user can invoke
to insert a template for a new abbreviation/expansion. This would assist users who directly edit
abbreviations documents in conforming to the system formatting requirements.]

When the user requests that an abbreviation be expanded (see below), the system searches
the documents in the Abbreviations folder from front to back. Thus, the user can affect the
expansion process by ordering the documents in this folder; for example, the Default
Abbreviations document need not be first.

Delete Abbreviation

The Define option sheet enables a user to Delete an abbreviation. Entering the name of an
abbreviation in the Abbreviation parameter and specifying a null expansion causes that
abbreviation and its expansion to be deleted. The user may also delete an abbreviation by
editing the appropriate abbreviations document.
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Expand Abbreviation

When entering text the user can cause an abbreviation (a character sequence) to be
expanded to a character sequence (including special objects) defined in one of the
abbreviations documents in the Abbreviations folder. This is done by pressing the EXPAND
key. The word immediately to the left of the caret or the last word of the character selection
(not including trailing blanks or special characters) is assumed to be an instance of an
abbreviation. The searching for an abbreviation is done regardless of case - "chair" and
"Chair" are the same. The instance is deleted and replaced by the pre-defined string of
characters, which are automatically selected.

The replacement of the abbreviation by the expansion follows exactly the same rules as in
Substitute Text and Properties above.

Unusual Conditions - If the abbreviation is not found in any of the documents in the
Abbreviations folder, an error message is displayed, and the document is not changed.

[NOTE: This is a very straightforward implementation of Abbreviation Expansion. It relies on the use of a
document's internal symbol table (where field names are stored) to speed the search for the abbreviation. If
this performance is not adequate, other enhancements will be added. For a user with ~100 small
expansions (~50 characters each) it is expected that inserting the expansion will take about .1 - .5 seconds
more than a COPY of the same amount of text. In general the amount of time to expand an abbreviation
will be affected by the length of the document in which the abbreviation is found. This suggests that short
abbreviations should be grouped in one document, long ones in another, since the user will probably expect
the delay when a long expansion is being inserted. (The search time will also be "hidden" by the longer
COPY and display update times.)

Also note that the "primary" user interface to any abbreviations document is through the DEFINE option
sheet and placing the desired document at the front of the Abbreviations folder. Direct editing allows more
general access. This is a low-risk approach in that only one interface (DEFINE) is built on top of standard
document features. This will suffice for Star-1. |If it is proven inadequate, another specialized set of
routines can be added to faciiitate direcily editing an abbreviations document.]
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Non-breaking space .

Discretionary Hyphen .

TAB -3

Normal Caret A
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Underlining Caret A
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Italic Caret A
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Start of Document 4

(or a combination of the above)

Stop Character

(when displayed)

Figure TXT-1 -- Display of Special Characters and Insertion Caret
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The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. the March figures, in particular, bear this out.

You will note below a suggested change that we feel will correct the problems noted in

Figure TXT-2a

With the KEYBOARD key held down, the window header is
overlaid with keyboard settings and alternatives (shown here, English is the
permanent interpretation). The alternatives can be chosen by selecting with the mouse
or pressing the corresponding property key (Center, Bold, etc.).
Special is shown being chosen.

Sales Analysis Report

The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. the March figures, in particular, bear this out.

You will note below a suggested change that we feel will correct the problems noted in , i

Figure TXT-2b

After choosing an alternative keyboard set, the key assignments can be shown
by selecting Show Keyboard with the mouse or pressing the corresponding property key.
The special characters available depend on context. The text context is shown.
In Search and Filter parameters, other Special characters are added to the keyboard shown.
Other contexts for special characters are Equations and Field property sheets.
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Search for | word processing system |

By matching PROPERTIES | BOTH |

In HEpETY =l REST OF DOCUMENT | CURRENT SELECTION |

| CHANGE IT |

Figure TXT-3 -- Find option sheet showing Search options
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Search for | word processing system |

By matching l[ PROPERTIES | BOTH |

In ECTEAnne Y sl REST OF DOCUMENT | CURRENT SELECTION |

Change to text editor

By altering [ TEXT] PROPERTIES |IEIAGH | CONFIRM EACH CHANGE |

Figure TXT-4 -- Find option sheet showing both Search and Substitute options
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DEFINE EXPANSION

Abbreviation

Expansion

apc

[ administrative processing center ]

Figure TXT-5 -- Option sheet for defining an abbreviation and its expansion
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The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. the March figures, in particular, bear this out.

You will note below a suggested change that we feel will correct the problems noted in
the analysis above.
The process of switching to this new
organization will not be an easy one.

However, the reports seem to

suggest many reasons why it should
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not be postponed. In particular, the
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Development

F:gure KBD-3 - KEYBOARD Key Depressed
Keyboard Window Open, Showing Greek Keyboard Interpretation
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The results ofthe sales analysis suggest that certain organizational changes can improve
the overall efficiency of the operation. the March figures, in particular, bear this out.

You will note below a suggested change that we feel will correct the problems noted in

the analysis above.
The process of switching to this new
organization will not be an easy one.
However, the reports seem to
suggest many reasons why it should
not be postponed. In particular, the

Headquarters

Development Manufacturing

et

Fugure KBD- 4 KEYBOARD Key Released with Keyboard Wmdow Open and
Keyboard Set Permanently to Greek Keyboard Window Remains Open
Cursoris Shown Poised to Mouse-Select the Character 4

.
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9. FORMATTING AND LAYOUT

Star renders characters and frames (e.g. tables and graphics) according to their associated
formatting and layout properties. Users may display and alter these properties to cause a
document to be rendered in the desired format.

In general, an object's properties control how it is printed and displayed. Formatting
properties control the appearance of text objects. For example, characters may be boldface
or italicized. Layout properties control both the positions of text objects, frames and special
page objects on pages and the appearance of pages as a whole.

Every document has a set of initial character, paragraph, page, and document properties.
Simple, direct mechanisms allow the user to view and modify properties.

A set of rules, collectively called the rendering process, displays objects based on their
properties (see The Rendering Process). Thus, Star integrates document editing, formatting,
and layout so that the user may perform them in any order.

USER OVERVIEW

Formatting and layout properties are displayed via property sheets and the Carriage. They
are apparent from the appearance of the caret and of the document itself. Properties are
modified using property sheets, the Carriage and property keys.

Properties are grouped according to the types of objects they affect and, in some cases, the
functions they perform. The following objects have associated formatting and layout
properties: documents, sequences of pages, paragraphs, characters, and frames. Page-
specific objects such as headings and footings have properties, but they are associated with
a page format character and are also affected by its properties.

Formatting and Layout properties involve the following property sheets.

Document Formatting Properties - document wide properties such as widow
control, revision bars, etc.

Page Layout Properties - settings for page size, page margins, number of columns
and new page control.

Page Headings and Footings - properties to request headings and footings.

Numbering - properties for page, line, and footnote numbering.
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Paragraph Properties - paragraph indentation, alignment and spacing.
Tab Settings - settings for tab locations and tab alignment.
Character Properties - font selection, face setting, super/sub-scripting.

Frame Properties - settings that determine the size of the frame and where it is
placed on the page. These properties are described in Frames.

An auxiliary menu for specifying distance units is associated with each property sheet having
distance-related parameters. This allows the user to operate in the distance units most
appropriate to his job, e.g. inches, millimeters, points, micas.

Formatting and layout properties for a sequence of characters, paragraphs, or pages can be
copied from another object of the same type with the Copy Properties command (see System
Overview). The property keys provide a quick way to alter the most frequently changed
character and paragraph properties. The Carriage is a horizontal scale that provides a
simple, visual means of setting paragraph margins and tab stops.

Several special characters (see Text Editing) play major roles in formatting and layout. NEw
LINE forces a line break. NEW PARAGRAPH carries paragraph properties (such as paragraph
margins and tab settings) for the following paragraph. The PAGE FORMAT character carries
properties (such as page margins, headings, number of columns, etc.) that affect the
characteristics of successive pages. Entering a PAGE FORMAT character also inserts a NEW
PARAGRAPH character. The START OF DOCUMENT character establishes default properties for
~ the document; these are the properties used by the Default property sheet command and the
DEFAULTS key on the keyboard. There is aiso a fixed PAGE FORMAT and NEW PARAGRAPH
character at the beginning of each document.

DETAILED SPECIFICATION

OBJECTS

Property

A user can change the setting of any formatting or layout property at any time while the
document is displayed in a document window. Properties are classified according to the
type of objects they affect. In terms of formatting and layout this involves characters,
paragraphs, pages, and the entire document. For example, a character property (Face) can
cause text to be displayed with any combination of italics, boldface, underlined, or strikeout
faces.

Properties are permanently associated with all entities in a document. This makes it possible
_to transfer documents between users without altering their appearance.

98



Star-1 Functional Specification, Revision 5.3
9. Formatting and Layout

Property Sheet

Each formatting and layout property sheet contains a Display parameter and the parameters
particular to the type of property sheet. - The Display parameter can be used to access a
different formatting and layout property sheet. For example, when altering character
properties, the user might want to alter the properties of the paragraph in which the affected
characters reside.

Each property sheet related to formatting and layout is described below. Detailed
descriptions of all properties appear later under "ACTIONS".

Character Property Sheet - The Character property sheet (Figure FMT-1) contains
information that controls how individual characters are rendered. All selectable characters
defined in Text Editing have character properties. This includes characters such as SPACE,
NEW LINE and NEW PARAGRAPH. A user can display the Character property sheet by selecting
a character, word or sentence and pressing the PROPERTIES key, or by choosing CHARACTER
as a Display option.

Paragraph Property Sheet - The Paragraph property sheet (Figure FMT-2) contains
information that controls how individual paragraphs are rendered. Although tab settings are
associated with individual paragraphs, they are specified via a separate property sheet
(described below). A user can display the Paragraph property sheet by selecting an entire
paragraph or a single NEW PARAGRAPH character and pressing the PROPERTIES key, or by
choosing PARAGRAPH as a Display option.

Tab Settings Property Sheet - The Tab Settings property sheet (Figure FMT-3) is used to
set tab stops for a paragraph. Star allows up to 100 tab stops to be defined (more if the
design permits). A tab may be left flush, right flush, centered, or decimal-aligned. A user
can display the Tab Settings property sheet by choosing TABS as a Display option.

Page Layout Property Sheet - The Page Layout property sheet (Figure FMT-4) contains
miscellaneous information used to control the appearance of a sequence of pages. A user
can display the Page Layout property sheet by selecting a Page Format Character and
pressing the PROPERTIES key, or by choosing PAGE LAYOUT as a Display option.

Page Headings and Footings Property Sheet - The Page Headings and Footings
property sheet (Figure FMT-8) is used to specify the positioning and format of page headings
and footings. The actual text is entered directly into the top and bottom page margins, using
normal editing operations. (The top and bottom margins are only visible when Show MARGINS
is turned on in the Set Window option sheet.) A user can display the Page Headings and
Footings property sheet by choosing HEADINGS as a Display option.

Numbering Property Sheet - The Numbering property sheet (Figure FMT-7) controls the
numbering of pages, lines and footnotes. A user can display the Numbering property sheet
by choosing NUMBERING as a Display option.
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Document Formatting Property Sheet - The Document Formatting property sheet (Figure
FMT-8) contains miscellaneous information that controls the formatting of the document as a
whole, such as whether or not to collect revision marks. A user can display the Document
Formatting property sheet by selecting either the entire document or the START OF DOCUMENT
character and pressing the PROPERTIES key, or by choosing DOCUMENT as a Display option.

Units Transient Menu

Every property sheet that contains distance-related properties has a Units auxiliary menu. It
is used to specify the units (inches, millimeters, points, micas, 10-pitch, 12-pitch) in which
property settings are expressed. The units in effect may differ from property sheet to
property sheet. This means, for example, that the user can express paragraph properties in
points, and page layout properties in inches (see Figures FMT-2 through FMT-5). A Units
transient menu is accessed as described in System Overview.

The Caret

Property sheets normally display properties for the current selection. When the user is
entering text from the keyboard, there is no selection -- just a caret. The caret possesses a
complete set of character properties, and therefore has an associated Character property
sheet. When first placed by the user (see Text Editing), the caret inherits the character
properties of the nearest preceding character. Subsequently, the caret's properties may be
altered via property keys or by displaying and modifying its property sheet. Thus, the user
may set character properties before entering the text to which they will be applied.

The shape of the caret reflects the state of its character Face parameters: BOLD, ITALICS,
UNDERLINED, STRIKEOUT. (See Figure TXT-1.)

Property Keys

Property keys permit the user to change certain character and paragraph properties with a
single keystroke, without recourse to property sheets. The BOLD, ITALICS, UNDERLINE,
SUPERSCRIPT, SUBSCRIPT and LARGER/SMALLER keys affect character properties. The CENTER
key affects paragraph properties. If the sHIFT key is held down while a property key is
‘pushed, the effect of the property key is reversed. For example SHIFT BOLD means "not
bold."

Property keys affecting character properties are applied to the current selection (if there is
one) and to the caret. When applied to a selection, they affect every character in the
selection. When applied to the caret, they affect the appearance of the caret and
subsequently entered text. Property keys that affect paragraph properties affect either every
paragraph that intersects the selection, or the single paragraph containing the caret, if there
is no selection.

BOLD, ITALICS and UNDERLINE keys - These keys set/reset the BOLD, ITALICS and
UNDERLINED properties.
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SUPERSCRIPT and SUBSCRIPT keys - These keys alter the Position and Size properties
of either the caret or all characters in the current selection. They raise or lower,
respectively, affected characters from their current baseline and reduce the size. If
smaller fonts are not available, the font size is not reduced. SUPERSCRIPT followed by
type-in followed by SUBSCRIPT will subscript the superscript (i.e. lower the position
and further shrink the font size). SUPERSCRIPT followed by SHIFT + SUPERSCRIPT will
return the character position to the preceeding offset and size.

Each character in a document has an associated offset from its baseline.
SUPERSCRIPT and SUBSCRIPT shift characters (an amount dependent on font size)
relative to the baseline. SHIFT + SUPERSCRIPT will not move a character lower than the
baseline; SHIFT + SUBSCRIPT will not move a character higher than the baseline. They
are used for returning to the baseline.

LARGER/SMALLER key - This key changes the size of characters to the next larger or
smaller size, respectively, available in the current font. If a smaller/larger size is not
available, an error message is displayed.

CENTER key - This key affects the paragraph containing the caret and all paragraphs
intersecting the selection, if there is one. CENTER causes all affected paragraphs to
be centered between the current paragraph margins. SHIFT CENTER (uncenter) makes
them left flush.

PARA-TAB key - This key inserts a special non-printing character which: 1) acts as a
normal tab character on the current line (moving subsequent text to be left- or right-
flush, decimal aligned or centered depending on the type of the next tab stop) and 2)
moves the left margin of all subsequent lines in the paragraph to that tab stop (i.e.
effectively making that tab stop a left-flush type). Normally the first character in an
indented paragraph will be a PARA-TAB thus nesting the entire paragraph an amount
determined by the first tab stop.

DEFAULTS key - This key sets all character properties for the selection/caret to their
default settings, as determined by the START OF DOCUMENT character.

Carriage

The Carriage (see Figure FMT-9) provides a graphical means of setting tab stops and
margins. It consists of a horizontal scale whose divisions represent positions at which tabs
and margins may be set. Above the scale are two gray bands which represent the Left and
Right paragraph margins. The downward-pointing arrows represent tab settings.

The smallest point on the scale (i.e. 0) corresponds to the left page (or column) margin. The
largest point on the scale corresponds to the right page (or column) margin. For pages
wider than the display, only a portion of the scale can be displayed (see "Show Carriage" for
details). The scale is expressed in the units currently chosen on the Paragraph Units
auxiliary menu.
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The Carriage acts like a property sheet. However, the position of the carriage differs from
that of property sheets (see "Show Carriage"”). Its menu commands (Done, Apply and
Defaults) function exactly like the corresponding commands on a property sheet menu.

NEW PARAGRAPH Character

The NEW PARAGRAPH character carries the paragraph properties of the paragraph that follows
it. When copying paragraph properties with the Copy Properties command, a NEw
PARAGRAPH character (when visible) can be used as the source for properties (see "Copy
Properties”). When a NEwW PARAGRAPH character is inserted into a document it has all of its
properties automatically set from the previous NEW PARAGRAPH character in the document.

PAGE FORMAT Character

The PAGE FORMAT character carries page layout and formatting properties. When copying
page layout properties with the Same As command, a PAGE FORMAT character (when visible)
can be used as the source for properties (see "Copy Properties"). When a PAGE FORMAT
character is inserted into a document it has all of its properties automatically set from the
previous PAGE FORMAT character in the document. Entering a PAGE FORMAT character also
inserts an associated NEW PARAGRAPH character.

START OF DOCUMENT Character

The START OF DOCUMENT character establishes default properties for the document. There is
also a fixed PAGE FORMAT character and a NEW PARAGRAPH character at the beginning of each
document. By changing these, a user can set up his own "styles" of documents.

Newly-entered NEW PARAGRAPH and PAGE FORMAT characters inherit paragraph or page
properties from the immediately preceding NEW PARAGRAPH oOr PAGE FORMAT character,
respectively. Thus, the characters at the beginning of documents serve as the source of
properties in empty documents. By creating a number of blank documents and assigning
different formatting and layout properties to their START OF DOCUMENT characters, a user can
create a "library" of blank documents with standard, pre-assigned properties.

Unknown Character

The Unknown Character is represented as a black rectangle of arbitrary dimensions.
Whenever a character is from an unkown font or character set, it is displayed and printed as
the Unknown Character. Star attempts to preserve the line break positions from information
stored in the file. However, if the user edits text containing the Unknown Character, then
line break information may not be computed correctly.
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ACTIONS

Show Properties

There are two ways to view the properties associated with an object: (1) by inspection, and
(2) by displaying property sheets (including the Carriage).

Inspection can be used for readily discernable properties, such as paragraph alignment and
character face. When entering text, the character face properties to be assigned to the
next-typed character may be ascertained by examining the caret.

If one or more complete paragraphs or a single NEW PARAGRAPH character is selected when
PROPERTIES (PROP'S) is pressed, a Paragraph property sheet is displayed. If a single PAGE
FORMAT character is selected, a Page Layout property sheet is displayed. If everything in a
document or the START OF DOCUMENT character is selected, the Document Formatting
property sheet is displayed. If a frame, footnote marker, or footnote body is selected, its
property sheet is displayed. If any other selection exists, or if only the caret is present, a
Character property sheet is displayed.

Other property sheets may be displayed by selecting a choice on the property sheet Display
parameter. This causes the currently displayed property sheet to be replaced by a property
sheet of the type specified.

Change Properties

Formatting and layout properties can be modified in three ways: (1) by altering settings in
property sheets, (2) by using the property keys, or (3) by using the Carriage.

Property keys are provided to facilitate the modification of certain properties involved in the
rapid entering of text. The Carriage provides a more visual, direct means of setting certain
paragraph properties.

Because property sheets are linked via Display options, a displayed property sheet might not
apply solely to the objects in the selection (or solely to the caret). For example, if the user
makes a character selection, presses PROPERTIES, and switches to the Paragraph property
sheet, changes will affect all paragraphs intersecting the selection. Similarly, if CENTER is
pressed when there is a character selection (or just a caret), all paragraphs intersecting the
selection (or the paragraph containing the caret) will be affected.

The changes made to a Property Sheet are applied to the current selection when the Apply
or the Done command is invoked in the property sheet menu.

The following rules define the object(s) to which a property sheet, the Carriage or a property
key applies. (The caret is treated as a single character selection.)

Character property sheets or character-related property keys affect all
characters (text characters and special characters) in the selection.
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Paragraph and Tab Settings property sheets, the CENTER key, and the
Carriage affect all paragraphs intersecting the selection.

Page Layout, Page Headings and Footings, and Numbering property sheets
affect the PAGE FORMAT character that precedes the selection (unless the first
character in the selection is a PAGE FORMAT character) and all PAGE FORMAT
characters contained in the selection. Indirectly, all pages controlled by the affected
PAGE FORMAT characters are also affected.

Document Formatting property sheets affect the entire document.

Set Properties to Defaults

The Defaults command causes all property settings in a property sheet to be set to their
default values. For each property discussed in this section, the default value is taken from
the current setting of the same property of the START OF DOCUMENT character for the
document. New default settings can be established by modifying the properties of the START
OF DOCUMENT character,

Show Carriage

The Carriage (see Figure FMT-9) is displayed by pushing the MARGINS key. The Carriage
cannot be displayed when a property sheet is already present. (If so, the error message
"Cannot display Carriage while property sheet is displayed” appears.) The carriage is
always positioned above the first character of the selection. Its width extends the width of
the column or page (or frame) containing the first character of the selection.

The Carriage shows the properties of the first selected paragraph. Changes to the Carriage
are applied to all paragraphs in the selection.

If the document is wider than the window in which it is displayed (e.g. a landscape page),
the Carriage reflects only the portion of the page shown in the document window. Some tab
stops and margin settings may not be visible. If the window is scrolled horizontally while the
Carriage is displayed, the Carriage scale is updated appropriately.

Change Carriage Settings

When the Carriage is displayed, paragraph margins and tab stops may be set with the
mouse. Tab stops are set by moving or copying the appropriate tab symbol to the desired
point on the scale. Paragraph margins are set by moving the end of the appropriate grey
band to the desired point on the scale. Tabs and margins can be placed only at marked
points on the scale. Changes in the Carriage are reflected in the selected paragraphs when
the Done or Apply menu command is invoked.

Symbols are moved, copied, and deleted in the same manner as graphic symbols (c.f.
_ Graphics). Margins and tabs are converted into offsets from the page/column margins for
display on Paragraph and Tab Settings property sheets. This enables Star to preserve the
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relative indentation of paragraphs if the page margins are subsequently changed.

Set Paragraph Margin - Each of the margin bands contains a small, selectable
control point at its innermost end. To set a margin, the user selects the control point
with the mouse, presses MOVE, points to the destination and presses SELECT. The
black band moves with the mouse until SELECT is released. The black bands are
constrained in movement such that a paragraph can never be narrower than 1 inch.

Set Tab Stop - Tab stops are set by copying or moving a tab symbol to the desired
point on the scale. Tab symbols can be selected with the SELECT mouse button. The
normal Move, Copy and Delete. commands can then be used. The tab symbols above
the scale (in the Carriage menu area) may be copied, but not moved or deleted. This
insures that a full set of tab symbols is always available. Tab stops are removed by
selecting the associated tab symbol on the carriage and hitting the DELETE key.

The user may not place two tab symbols at the same point. A tab symbol may be
outside the paragraph margins, but such tab stops cannot be reached. A maximum
of 100 tab settings may be defined. If the user tries to create additional tab settings,
the error message "You cannot have more than 100 tab stops." is displayed.

Carriage settings can be set to their default values with the Defaults menu command. The
defaults are taken from the START OF DOCUMENT character.

Copy Properties

A sequence of like objects can be assigned the properties of another object of the same
type using the SAME key as described in System Overview. The legal sources and
destinations for this command are:

Character-related properties may be copied to a sequence of characters from
any "ordinary" character.

Paragraph-related properties (those in the Paragraph and Tab Settings property
sheets) may be copied to a paragraph or multiple-paragaph selection or to (if visible)
a NEW PARAGRAPH character from any point in a paragraph or from (if visible) a NEW
PARAGRAPH character or the START OF DOCUMENT character.

Page-related properties (those in the Page Layout. Page Headings and Footings,
and Numbering property sheets) may be copied to (if visible) a PAGE FORMAT
character from (if visible) any PAGE FORMAT character or from (if visible) the START OF
DOCUMENT character or from any point in the document.

This process is simplified by constraining the type of selection made after Copy Properties is
invoked to be of the same type as that of the initial selection, just as for Move or Copy. For
example, if a user selects a paragraph, presses SAME. and then selects another piece of text,
the entire paragraph containing that other text will be highlighted to indicate the source of
properties to be copied. The determination of exactly which object(s) receive the copied
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properties is as specified above under "Change Properties."

Expand Properties

Abbreviations can be defined (with the DEFINE key) to permanently associate commonly used
sets of properties with short identifiers. Those abbreviations can later be expanded (with the
EXPAND key) when the user wishes to place the properties into a document. (This is
discussed in more detail in Text Editing.) For example, the user can define an abbreviation
named "ch" to "hold" a set of properties and a text pattern that defines the format of a
chapter heading. The expansion for "ch" might be:

Chapter X
Chapter Heading Goes Here

To start a new chapter, the user would enter "ch" and press the EXPAND key. The "ch"
would be replaced by the above expansion. The user would then alter the text of the

expansion (e.g. "Chapter X" might be replaced by "Chapter 7"). Paragraph and
character properties would already be correctly assigned.

Specify Units

Distance-related properties are expressed in the units currently chosen in the Units transient
menu. They are set for a particular property sheet by selecting the auxiliary menu symbol in
the property sheet header, and then selecting the desired Units choice in the menu that
appears. The choices are (Figure FMT-5): USE INCHES, USE MILLIMETERS, USE POINTS, USE MICAS,
USE 10-PITCH, and USE 12.PITCH. Distances may be specified using decimal notation (see
Figure FMT-4). For fractional notation, the integer (if any) must be followed by one or more
spaces, the numerator, a "/" and the denominator (e.g. "8 1/2").

One point equals 1/72 inch. One mica equals 1/2540 inch. 10-PITCH and 12-PITCH reflect
standard typewriter scales having either 10 or 12 characters per inch. These are most
commonly used with fixed-pitch fonts. Horizontal measurements for these choices are
expressed in "spaces" (see Figure FMT-3), and vertical spacing is expressed in "lines" (see
Figure FMT-2). One line equals 1/6 inch.

Set Character Properties

Character properties are specified by displaying the Character property sheet (Figure FMT-1)
and setting the appropriate parameters. Some character properties may also be set via the
keyboard, as described under "Property Keys."

The following parameters and options appear on the Character property sheet:

Font - Font is a choice parameter, which sets the type of font used to display characters.
Typical choices are CENTURY, FRUTIGER, TITAN, PICA, SCIENTIFIC, and BOLD-PS.
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As an optimization, the FONT key may be used to set character fonts. FONT is a shift key like
the KEYBOARD key. While FONT is pressed, the font virtual property keys appear at the top of
the screen, as described in Keyboard Sets. When the user presses one of the reassigned
property keys shown, the corresponding font and size are set. If there is a selection, the
characters in the selection are also converted to that font and size.

Size - Size is a choice parameter, which sets the size of the current font. The choices
depend on the font selected. If the selected font is available in only one size, this parameter
is shown as information only. As an optimization, the LARGER/SMALLER key may be used to
set character sizes.

Face - State parameters are provided to modify the "face" of the current selection. The
parameters are BOLD, ITALICS, UNDERLINE and STRIKEOUT (if all are available for the specified
font and size). (STRIKEOUT causes a horizontal line to be drawn through the characters.)
Any combination of faces may be in effect at one time. If the BOLD or ITALICS parameter is
set for a font for which the option does not exist, the displayed image is not changed.

As an optimization, the BOLD, ITALICS and UNDERLINE keys can be used to set those attributes.

Position - This parameter sets the offset of a character from the document’s baseline (and
sometimes changes its displayed size). It is a choice parameter, with seven symbols
representing the choices: normal, superscript, subscript, super-superscript, sub-superscript,
super-subscript, sub-subscript, plus the choice OTHER. If OTHER is chosen, a text parameter
Offset is displayed. Offset is expressed in terms of the current character units. Negative
offsets lower the character relative to the baseline; positive offsets raise it.

The displayed (and printed) size and offset of a super- or sub-scripted character depend on
the chacter's Size property. For example, a character with Size 18 points and Position
SUPERSCRIPT might be displayed in a 12 point font with an offset of +6 points.

As an optimization, the SUPERSCRIPT and SUBSCRIPT keys may be used to change the Position
property. A character can be superscripted or subscripted no more than twice. Further
changes must be made to Position (OTHER) and Size independently.

Set Paragraph Properties

Paragraph properties are specified on the Paragraph property sheet (Figure FMT-2) and on
the Tab Settings property sheet (Figure FMT-3). Paragraph properties and tab settings are
carried by NEW PARAGRAPH characters.

Paragraph property sheet

Alignment - Alignment is specified as a combination choice and state parameter, with
choices FLUSH LEFT, CENTERED and FLUSH RIGHT and state JUSTIFIED. FLUSH LEFT gives a ragged
right edge. FLUSH RIGHT gives a ragged left edge. JUSTIFIED gives flush, non-ragged left and
right edges (except for the last line of a paragraph, which is flush-left, centered, or flush-
right, depending on the choice parameter setting). CENTERED centers all lines if justification
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is off; it centers only the lines narrower than the paragraph margins if justification is on. All
alignment is relative to the paragraph margins (including indentation) currently in effect for
the paragraph.

As an optimization, the CENTER keys may be used to alter paragraph alignment. SHIFT CENTER
sets the alignment to left flush.

For text inside a frame, the Paragraph Property Sheet adds a FLUSH TOP/CENTER/BOTTOM
parameter to the usual FLUSH LEFT/CENTER/RIGHT. This enables a user to control vertical
positioning of text in a frame..

Hyphenation - Star can automatically hyphenate any English text. (It uses Knuth’s TEX
algorithm with a small exception dictionary.) A state parameter, USE HYPHENATION, determines
whether Star uses hyphenation in the current paragraph. Text is automatically hyphenated
as it is typed if USE HYPHENATION is on. If USE HYPHENATION is off, then no attempt to
hyphenate words (except the normal use of hyphens and discretionary hyphens) will be
made.

[The system has built-in algorithms for determining the parameters for hyphenation (hot zone, etc.). We consider
this a major improvement over current systems which burden the user with this decision. If this proves wrong,
hyphenation parameters can be made a user-settable parameter in future releases.]

Additional, optional points of hyphenation may be inserted into words as Discretionary
Hyphens (see Text Editing).

Paragraph Indentation - The left and right paragraph indentation from the page margins
can be set independently. Two text parameters enable the user to specify values in the
current units. The Left parameter is added to the left page margin value to determine the
effective left margin for the paragraph. The Right parameter is added to the right page
margin value to determine an effective right margin for the paragraph. (Maintaining
paragraph margins as indentations from the page margins, rather than as absolute positions
on the page, enables paragraphs to retain their logical structure, even if page margins
change.) Any combination of Left and Right values that would cause the Right margin to
occur within one inch of the Left margin is not allowed, and an error message is displayed.

As an optimization, the Carriage can be used to display and alter paragraph indentation (as
well as tab settings). Also, during typing the ParaTab key can be used to indent all
subseqguent lines in the same paragraph; this does not change the setting of the Left Indent
on the paragraph property sheet.

Spacing - Three parameters allow the user to specify the spacing between lines within a
paragraph, the space that appears before a paragraph, and the space that appears after a
paragraph. These appear as choice parameters.

Between Lines - This determines the amount of white space left between lines.
The choices are SINGLE. 1 1/2, DOUBLE. TRIPLE and OTHER. These refer to single-line,
one-and-a-half-line, double-line, and triple-line spacing, respectively. Line spacing
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applies only to lines within the same paragraph.

SINGLE is always 1/6 inch or 12 points independent of font choice. For larger fonts
(e.g. a 12 point font size), the user will want to use a larger value of Line Spacing;
for example 1 1/2 (i.e. 18 points), would provide 6 points of space between 12 point
high characters. More precise control of line spacing can be achieved with OTHER.

If OTHER is chosen a text parameter is displayed which allows the user to specify the
space between lines in the current units. i the line spacing is insufficient to
accomodate the characters on a line, the tops of the characters are chopped off.

Before Paragraph - This determines the amount of white space left above a
paragraph. It has the same choices as described above. Before-paragraph spacing
for the first paragraph on a page is not rendered.

After Paragraph - This determines the amount of white space left below a
paragraph. It has the same choices as described above. After-paragraph spacing
for the last paragraph on a page is not rendered.

Two paragraphs are separated by the sum of the after-paragraph spacing of the first
and the before-paragraph spacing of the second.

None of these parameters may be negative. !f they are, the error message "You cannot
request negative spacing--it will cause characters to overlap.” is displayed.

Same Page as Next Paragraph - This state parameter prevents Star from rendering the
paragraph on the current page unless the first two lines of the next paragraph will also fit on
the same page, subject to Widow/Orphan control. For example, this feature could be used
to ensure that the major heading, sub-heading, and first line of a chapter all appear on the
same page.

It is possible that so many successive paragraphs have SAME PAGE on that it is impossible to
render them on any page. In such a case, Star renders paragraphs as if SAME PAGE had not
been requested.

(NOTE: When a NEW PARAGRAPH character is entered. it does not inherit the SAME PAGE
property of the preceding paragraph.)

Tab Settings property sheet

There are four types of tabs: left flush, right flush, centered and decimal-aligned. Text typed
after a left-flush tab extends to the right, starting at the tab position. Text typed after a right-
flush tab is placed immediately to the left of the tab position. Text typed after a centered tab
is centered about the tab position. Text typed after a decimal-aligned tab is positioned as
described under "Set Column Properties" in the section Tables.

109



Star-1 Functional Specification, Revision 5.3
9. Formatting and Layout

Note: In European installations, a comma assumes the role of the period in decimal-aligned
tabs.

When the caret is positioned such that there are no tab settings to the right which are less
than the Right paragraph margin, pressing the TAB key causes the caret to be positioned at
the first tab stop on the next line.

The following parameters appear on the Tab Settings property sheet:

Position - Up to 100 tab positions may be set by entering values into the Position
text parameter. Only non-negative values are allowed. Position is expressed in the
current units and is interpreted as an offset from the current left page margin.
Position values that would cause a tab stop to occur before the Left paragraph
margin or after the Right paragraph margin are allowed, but the user will not be able
to "tab" to these stops.

Tab Type - Tab types are specified by selecting the appropriate pictorial choice
from the adjacent Type parameter. The symbols are the same as those used on the
Carriage. This property sheet reflects tabs set either with the property sheet or with
the Carriage. If the selection includes paragraphs with different tab settings, only the
settings for the first paragraph are shown but any changes are applied to all selected
paragraphs.

When displayed initially, the Position/Type pairs are placed in ascending order according to
the Position values. The user may enter tab positions in any order, however. There is
always one blank entry at the end of the list. When the user fills in the Position text
parameter of the blank entry, the default tab type is set automatically, and another blank
entry is generated.

Changes in tab settings are not reflected in the document until the user invokes Done or
Apply. if the user deletes the contents of a Position parameter and invokes Done or Apply,
the tab setting is deleted.

Set Page Layout and Formatting Properties

Page layout and formatting properties are specified on the Page Layout (Figure FMT-4), Page
Headings and Footings (Figure FMT-8), and Numbering (Figure FMT-7) property sheets
associated with the affected PAGE FORMAT characters.

Page Layout property sheet

Page Control - A choice parameter displays the following choices: CONTINUE, NEW PAGE, NEW
LEFT PAGE, NEW RIGHT PAGE and NEW COLUMN. CONTINUE causes Star to continue placing text
in the same page and column. NEW PAGE causes a new page to be started. NEwW LEFT PAGE
and NEW RIGHT PAGE operate like NEW PAGE, but they leave an intervening blank page if
necessary to advance to the next "left" or "right" page, respectively. (For a definition of
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"left" and "right" page, see the description of the First Page Binding Position property
below.) NEW COLUMN causes a new column to be started; this is the same as NEW PAGE if
there is only one column.

Page Size - The page size is specified via three choice parameters--8.5x11, 8.5x14,
11x8.5, 14x8.5 and OTHER. If the latter is chosen, two text parameters, Width and Height,
are also displayed. The values entered must be positive.

If the Page Size parameter is different from the size previously in effect and Page Control is
set to CONTINUE or NEW COLUMN, a new page is started automatically.

Margins - The Top, Bottom, Left and Right page margins are specified via text parameters
as distances from the corresponding edge of the page. An additional indentation can be
specified for the Binding margin (or "gutter"). All page margins are expressed in the current
units.

Only positive values for which the sum of the Top and Bottom margins does not exceed the
page Height minus one inch, and the sum of the Left, Right and Binding margins does not
exceed the page Width minus 1 inch are valid. Left and Right page margin values that
would invalidate the paragraph margins for any paragraphs controlled by the affected PAGE
FORMAT characters(s) are invalid. If either of these cases occurs, the error message "The
ieft/right page margins do not ieave enough room on the page (for existing paragraphs).” is
displayed.

The Binding margin is added to the left margin of "right" pages and to the right margin of
"left" pages. The page width is effectively reduced by the size of the Binding margin. The
Left, Right and Binding margin values determine the usable width of the page. Headings,
footings and page numbers are entered into the top and bottom page margins.

Number of Columns - This text parameter specifies the number of columns of text to
appear on a page. Only an integer value can be specified. If a value greater than 1 is
chosen, the spacing between columns is specified by a text parameter (see below). All
columns on a page have the same width.

If the user changes the number of columns in mid-page, any muitiple columns appearing on
the previous portion of the page are automatically balanced in length. At pagination time,
Star attempts to balance columns at the end of the document or whenever a page ends.

Spacing Between Columns - This parameter is displayed only if Number of Columns is
greater than one. The value entered specifies the distance by which columns are to be
separated. It is expressed in the current units. Only non-negative values that would permit
all columns to fit on the page are valid. If too large a number is entered, the error message
"The requested inter-column spacing does not leave enough room for existing paragraphs."
is displayed. All columns have the same inter-column spacing. If this parameter is not
specified, it is set by default as a function of the number of columns and the page size.
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Note that, at the user's option, line numbers and revision markers may appear within the
inter-column spacing. Inter-column spacing is split in half. One half acts as a right margin
(for the column to its left) while the other half acts as a left margin (for the column to its
right). If the applicable margin is too small to accomodate a given line number or revision
marker, that item is not rendered.

Page Headings and Footings property sheet

Parameters on the Page Headings and Footings property sheet specify whether or not page
headings and footings are to exist. The text comprising these entities is not specified in the
property sheet but is entered directly into an accurately sized representation of the top and
bottom margins (when Show Margins is turned on in Set Window option sheet). Figure DOC-
1 shows an example.

Heading - This state parameter allows insertion of text in the top page margin.

Headings Start On - This parameter determines whether the new heading will be printed on
the page containing the page format character or just on subsequent pages. (The first page
in a chapter frequently does not have a heading.)

Footing - This state parameter allows insertion of text in the bottom page margin. There is
no Starting With parameter for footings, they start on the current page.

Left/Right Pages Different - This parameter indicates whether the "left" and "right" page
headings and footings are to be independently positioned and specified. It causes separate
heading and footing frames for "left" and "right" pages to be made available. (If different
headings but identical footings are required, the user can copy text entered in the left
footing into the right footing on the next page.)

The position of headings is controlled by aligning the paragraph(s) in the heading area, e.g.
LEFT FLUSH, JUSTIFIED, CENTERED, RIGHT FLUSH on a Paragraph Property Sheet. The page
margins define the width and height of the heading area. The Paragraph property sheet for
text inside the heading area adds a FLUSH TOP/CENTER/BOTTOM parameter in addition to the
usual FLUSH LEFT/CENTER/RIGHT.

(The heading and footing position parameters are initially set to CENTERED.)

Enter Headings and Footings - As stated above, page headings and footings are entered
directly into the appropriate page margins. This is only possible when a document is
displayed with Show MARGINS turned on in the Set Window option sheet (otherwise top and
bottom margins are not visible). For a freshly entered PAGE FORMAT character, Star provides
default headings. The text of each default heading is initialized from the preceding PAGE
FORMAT character that has HEADING on. The user may instead select HEADING, LEFT HEADING Or
RIGHT HEADING--depending on page properties and the nature of the page being rendered.
Similarly, Star provides the following default footings: FOOTING. LEFT FOOTING Or RIGHT FOOTING.
The user may retain the default setting, or alter it with a new PAGE FORMAT character.
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The user may edit headings and footings in the usual manner; their text is treated like
ordinary text in a document. Headings and footings are more than mere text, however.
They exist in special areas, the Top Page Margin and the Bottom Page Margin. The areas’
sides are constrained to the left and right page margins and cannot be changed. The
content of the areas each consist of one or more paragraphs. When one of these areas is
modified, all corresponding page headings or footings are affected. In effect, the alteration
occurs simultaneously on every applicable page, whether before or after the page at which
the alteration takes place. (Of course, the alteration doesn't affect pages outside the scope
of the current PAGE FORMAT character.)

Numbering property sheet

The Numbering property sheet controls the numbering of various pages and lines within the
sequence of pages controlled by the associated PAGE FORMAT character.

Page Numbering - Star can automatically generate page numbers which the user can
surround with an optional text pattern. The Page Numbering choice parameter has three
choices: NONE, CONTINUE and RESTART. |f NONE is chosen, no page numbering will appear. If
CONTINUE is chosen, page numbers will continue from the point at which they left off in the
previous page sequence. If RESTART is chosen, a page number will appear, but pages will be
numbered beginning with the number (or letter) specified in the Restart With text parameter,
below. |f RESTART is chosen, the following parameters also appear:

Start With - When first displayed, it is set to the first number (or letter) in the
numbering sequence chosen for the Format parameter.

# Format - This choice parameter specifies the format to be used for system-
generated page number. The choices are integers ("1,2,3"), lower-case letters
("a,b,c"), upper-case letters ("A,B,C"), lower-case Roman numerals ("i,ii,iii"), and
upper-case Roman numerals ("LILII"). (Letter sequences double after the 26th
page: "aa" follows "z.")

Pattern - This text parameter allows the user to specify surrounding text. The #
symbol is always present and cannot be deleted, moved or copied. Its character
properties can be changed (e.g. BOLD. ITALIC) and arbitrary text can be inserted in
front of or behind it to construct the entire page number pattern. For example, if the
Format parameter was set to "1,2,3", then the pattern appearing on page number
one would be "1". The user could add to the pattern, for example, "Page IV.# of
IV.22". On page 1 the page number would read "Page IV.1 of IV.22"; on page 2 of
the page sequence, the pattern "Page V.2 of IV.22" would automatically be
generated.

Margin - This choice parameter has two choices: TOP and BOTTOM and determines
where the page number is placed.

Position - This choice parameter specifies where the page number pattern is to
appear within the selected page margin. The choices are LEFT, CENTERED, RIGHT and
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OUTER. OUTER is equivalent to RIGHT on "right" pages and LEFT on "left" pages.
(Note that the page number pattern can potentially overlay the heading or footing,
since the position of the page number is independent of heading and footing
positions.)

Examples of the types of numbering patterns that are generated with the above number
formats appear below. In the examples, the character " # " stands for the system-generated
page number.

The pattern: with format: prints as:

# integer 1, 2, 3, 4, ..

(#) lower-case letter (@), (b), (c), (d), ...

-#- lower-case Roman cey edie, ediie, cive,

1.%# integer 1.1, 1.2, 1.3, 14, ..

XXIV- # upper-case Roman XXIV-l, XXIV-Il, XXIV-Ill, ...
Page # of 22 integer Page 1 of 22, Page 2 of 22, ...

To view the page numbers Show MARGINS must be turned on in the Set Window option sheet.

Line Numbering - This parameter has two choices: NONE and START. If START is chosen,
lines are numbered beginning with the specified interval (see below) on each page.

All line numbers are rendered as integers. If START is chosen, the following parameters are
also displayed:

Interval - This text parameter indicates the intervals at which line numbers are to be
generated. Only positive integers may be entered. Only those line numbers that are
integral multiples of the Interval parameter are printed.

Line numbering starts fresh at each page break. Numbering continues from one
column to the next.

Editing affects line numbers in the following way: Any editing of a numbered line
eradicates its line number. This includes property changes, insertions, deletions,
substitutions and moves. Furthermore, any reformatting which causes a line to gain
characters or break at a new point also eradicates the line number. For example, the
effects of editing the first line in a paragraph may ripple through some or all of its
lines; such lines become unnumbered. If a numbered line is copied, it remains
numbered (at the source, not the destination). Line numbering is regenerated during
pagination.

Position - This parameter has choices LEFT, RIGHT, OUTER and BOTH. These specify
which margins are to contain line numbers. For multi-column pages, the inter-
column spacing must also be considered. The space between two columns is divided
in half. The left half serves as the "right margin" for the column to its left, while the
right half serves as the "left margin" for the column to its right.
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Note: If a given line number won't fit in its designated margin, the number isn’t
rendered.

The LEFT choice causes line numbers to appear in the left margin, while RIGHT causes
line numbers to appear in the right margin. BOTH causes line numbers to appear in
both margins. OUTER is equivalent to RIGHT on "right" pages and LEFT on "left"
pages.

Footnote Numbering - Footnotes are described in detail in Footnotes.

Pattern - Four options for footnote marker symbols are available: asterisks, daggers,
double daggers, and arabic numerals.

Start Option - This parameter displays three choices: CONTINUE, START and START AT
PAGE BREAK. CONTINUE causes footnote numbering to continue from the point where it
left off in the previous page sequence. START causes footnote numbering to restart
with a specific number, and an additional parameter, Start With, appears. START AT
PAGE BREAK is like START except that it does not take effect until the next page break.

Start With - This text parameter appears if the START or START AT PAGE BREAK option
is chosen. It enables the user to enter a positive integer with which footnote
numbering will start. It must be a positive integer.

Set Document Options

Document options are specified on the Document Formatting property sheet (Figure FMT-8).
The parameters are:

Revision Marks - Revision marks will be generated automatically by Star, based on the
following parameters.

Collect - This state parameter directs Star to keep track of changes to the document
as it is edited. Collected revision data is somewhat akin to a character property. |If
text is inserted, each new character gets the revision "property.” (A Copy or Global
Replace is treated as an Insert at the destination. A Move is treated as a Delete at
the source and an Insert at the destination.) When revision marks are rendered, they
appear as vertical bars in the applicable margin. (They will be displayed only if Show
MARGINS is turned on the Set Window option sheet.) All lines containing characters
with the revision "property" are so marked. The position of these marks is controlled
by the Position parameter. The COLLECT parameter can be turned off while
insignificant changes are being made and turned back on when important changes
are in process.

Position - This choice parameter indicates where revision marks should appear
when the document is rendered: LEFT, RIGHT, BOTH or OUTER. If OUTER is chosen, the
marks will appear at the left on "left" pages and at the right on "right" pages.
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Revision marks are only collected for changes to the text in the main document scroll. No
revision marks are generated for changes inside frames.

The Document transient menu contains the command Delete Revision Marks. This command
causes all revision marks for the selection to be deleted.

First Page Binding Position - This choice parameter specifies whether the first page in the
document is to be considered a "left" or "right" page with respect to the bound version of
the document. The choices are LEFT and RIGHT. Whether or not a given page in the
document is considered to be a "left" or "right" page depends on the setting of this
parameter and on the physical position of the page, relative to the beginning of the
document (i.e. whether it is the first page, second page, etc.). The document cover page is
not considered when determining whether a page is a "left" or "right" page.

Content except fields: Locked - This is a state parameter indicating whether the
document is locked (see Field Definition). If a document is locked, only the contents of
fields in the document are allowed to be modified.
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Figure FMT-1 -- Character property sheet
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Use Millimeters

Use Points
Use 10-Pitch

Use 12-Pitch

Figure FMT-5 -- Text Units transient menu

e AGE HEADINGS AND OOTINGS

Display [CHAR]PARA[TABS| PG.LAYOUT PG.NOS. | DOC |

Headings start on IR e | NEXT PAGE |

Left/ right pages |M| DIFFERENT |

Figure FMT-6 -- Page Headings and Footings property sheet
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Display | CHAR | PARA| TABS | PG.LAYOUT | PG.HEAD

Page Numbering [ NonNE | conTinuE [IEREG Start with
# Format a,b,c | A,B,C | i,ii,iii { 1,10,111]
Pattern |_Page # of 22 |
Margin ‘
Position | LEFT | CENTERED
Line Numbering m START Interval E Lines

Position RIGHT] BOTH | OUTER ]

Footnote Numbering [ * <+ === [ 1 11 111 | 1 # 4t |IIAEH]
START AT PAGEBREAK | Start with

Figure FMT-7 -- Numbering property sheet
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DOCUMENT FORMATTING PROPERTIES

Display [ CHAR | PARA | TABS | PG.LAYOUT | PG.HEAD | PG.NOS. [Ieel]
Revision Marks Position RIGHT | BOTH | OUTER |

First Page Binding Position (I3l RIGHT Content except fields LOCKED

Figure FMT-8 -- Document Formatting property sheet
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Figure FMT-9 -- The Carriage
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10. FRAMES

The features described in Text Editing are adequate for the preparation of many documents.
However, some types of documents contain other elements besides text. One of the
principle means in Star for introducing these other elements into documents is the "frame."

USER OVERVIEW

As described in Documents, a Star document is composed of text characters, formatting
characters, fields, footnotes, equations and frames. This section describes frames as objects
and briefly touches on their contents. Other sections such as Tables and Graphics describe
the contents of frames in detail.

A frame is a rectangular area in a document. It reserves "white space" into which the
ordinary text of a document cannot intrude. (The text is said to "run around" the frame
area.) Frames provide the means for spatially intermingling text, graphics, tables and other
objects. A document page containing a frame is shown in in Figure FRA-1; the organization
chart shown is composed of lines and text frames inside a graphics frame.

There are five types of frames: text frames, graphics frames, table frames, form field frames,
and button frames. The types are distinct and different. Frames cannot be converted from
one type to another; a frame is always a given type during its entire existence. A text frame
can contain anything that is legal in a document; it is like an embedded document. A
graphics frame can contain graphic objects such as lines and bar charts (see Graphics). A
table frame is composed of table entries and ruling lines (see Tables). A form field frame is
the combination of a field and a text frame (see Field Definition). A button frame can
contain a Cusp program and can be used to invoke that program (see Cusp).

A frame may be placed in text, or it may be placed in a graphics frame. Frames may be
nested inside text and graphics frames to any desired level.

A frame residing in text, either at the outer level of a document or in a text frame, is called
an anchored frame. lts position is associated with an anchor that lies between two text
characters. Star may reposition a frame (during pagination) if its anchor moves during text
editing. The intent is that the frame stay as close as possible to the "designated" text -- i.e.,
‘the text surrounding the anchor. Two anchored frames may not overlap unless one is
completely contained within the other; i.e. the outer frame is a text frame containing the
other frame, and its anchor.

A frame residing in a graphics frame is called an embedded frame. Its position is fixed
relative to the containing frame, as with graphic objects. Embedded frames may overlap
arbitrarily. Al frames are opaque, and obscure anything that lie "underneath" them.
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DETAILED SPECIFICATION

OBJECTS
Frame

A frame is a rectangular area in a :document that is used to reserve a region of (initially
white) space. The minimum frame size is 1/8" by 1/8"; this ensures that it is always large
enough to be selected. A frame can be up to ~1000" wide and ~1000" tall. Separate frame
properties allow independent control over the width and height. The size of most frames
may be fixed or variable, at the user’s option; graphics frames always have fixed sizes.
Variable size means that the frame can grow or shrink as required by its contents. Anchored
frames are constrained by the enclosing page/column margins; normally a frame may not
exceed the column width. Embedded frames may grow without bound; if they become too
large for their containing frame, they "slide under" the edge of the containing frame.

All frames are named. |If the user does not specify a name, a default name is assigned.

A frame has a border with eight "control points" (see Graphics), one at each corner and one
in the middle of each side, just like graphic rectangles. Frames are selected, moved, copied,
deleted, stretched and magnified exactly like graphic rectangles. Frame borders may be
visible or invisible. Visible borders are available in a variety of styles and widths. Invisible
borders are normally not displayed. However, they appear as dotted lines when (a) Show
BOUNDARIES is turned on in the Window option sheet, (b) the frame is selected, (¢) anything
inside the frame is selected and the frame is the smallest one containing the selection, or (d)
a mouse button is depressed inside the frame.

Text Frame

A text frame can contain anything that a document can, inciuding text characters, formatting
characters, fields, footnotes, equations and other frames. Frames inside a text frame are
anchored (see below); text runs around them as at the document level. A text frame is like a
miniature page. It has edges and margins similar to page edges and page margins;
paragraph leading and indenting is added to those margins, as with pages. Footnotes are
placed at the bottom of the page containing the reference, as always. Page Format
Characters are ignored.

Graphics Frame

A graphics frame can contain any graphic transfer symbols (point, line, rectangle, triangle,
ellipse) and/or graphic constructions (bar chart, pie chart, curve graph). It can also contain
other frames, which are embedded (see below). The objects in a graphics frame may be
placed arbitrarily within the frame, subject to grid constraints. Once placed, the objects do
not change position unless the user explicity moves them.

Graphics frames have a square grid which facilitates alignment and spacing of graphic
objects. The user can turn the grid on and off, change its spacing, and change its visual
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appearance. When the grid is on, guiding point destinations during graphic Move, Copy,
Stretch and Magnify commands are constrained to fall on grid points (see Graphics). When
the grid is off, a destination may be any screen dot. The grid is never printed when a frame
is rendered on paper.

Table Frame

A table frame (or "table" for short) consists of an array of fields divided into rows and
columns, with ruling lines between the rows and columns and around the table as a whole
(see Tables). It provides a way to enter and change tabular information without using tabs.

Form Field Frame

A form field frame (or "form field" for short) consists of an ordinary field (see Field
Definition) joined with a text frame. It provides a way to insert a rectangular field in a
document (without using tables). The field and frame are indivisible; they cannot be
separated from one another. Neither can be selected unless both are. Anything inserted in
the frame is always placed inside the field.

Button Frame

A button frame (or "button" for short) consists of a name, graphic lines surrounding the
name, and an internal Cusp program (see Cusp). It provides a convenient and powerful
interface to Cusp, particularly when buttons are included in forms.

Anchored Frame

An anchored frame is a frame that resides in text, either at the outside level of a document
or inside a text frame. Any type of frame can be anchored; they are treated the same as far
as positioning is concerned.

Anchored frames have a specific horizontal position: flush left, centered or flush right. They
may also have a specific vertical position: flush top, centered or flush bottom, or they may
"float" up and down with their anchors as text is edited. An anchored frame is always
shown in its correct horizontal position, but its vertical position may not be shown correctly
until the document is paginated.

A frame can be inserted in text and later moved or copied. The surrounding text is always
reformatted to make room for the frame. This is accomplished as follows (see The
Rendering Process):

Once the user has positioned a frame in text, the system continues to place
characters after the anchor until the line is full. For left-flush or right-flush frames
that are less than the column width, subsequent text is placed in a narrower
"column” between the frame’s edge and the column’s margin. This is called text
"run around." (Text will not run around a frame unless there are at least two inches
between the frame and the margin.) After the bottom of the frame, text is again
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placed in full-width lines (unless another frame is encountered).

Star always attempts to place an anchored frame completely on one page. If the frame is
longer than the page, Star will split it over pages when the document is rendered onto paper.
Text and form field frames are split at line boundaries. Graphics and button frames are split
wherever the bottom of the page occurs. Table frames are split at row boundaries if
possible; otherwise, at line boundaries. In every case, the remainder of the frame is
continued on the following pages. When a table is split over pages, a user may request that
column headings be printed at the top of each continuation page. (Internally Star always
keeps and displays frames in one piece. This may make the page containing a frame be a
"long" page. Pagination never splits frames.) [This design for handling frames longer than a page is
our current best guess. Actual implementation may alter the model.]

Embedded Frame

An embedded frame is a frame that resides in a graphics frame. Any type of frame can be
embedded; they are treated the same as far as positioning is concerned. Embedded frames
may overlap other objects including other frames in the graphics frame; there are no
restrictions on overlapping. All frames are opaque and hide anything they overlap.

Embedded frames have a fixed position in the enclosing graphics frame. Unlike anchored
frames, embedded frames do not move as surrounding objects are edited. Embedded
frames also obey the graphics frame’s grid.

Embedded text frames may contain anchored frames.
Frame Property Sheet (see Figures FRA-3 and FRA-4)
All frames have the following properties.

Name (text) - All frames are named. The defaults are "Frame# " (where # is a
positive integer representing the frame's chronological order in the document) for
text and graphics frames, "Table # " for table frames, "Field # " for form field frames,
and "Button# " for button frames. The name cannot be empty. Users may change
the name, but frame names must adhere to the same restrictions as field names (see
Field Definition). In particular, they must be unique within a document.

Width, Height (text and choice) - Two text parameters control the size of a frame,
each of which has an associated choice parameter, FIXED/VARIABLE. Graphics frames
are always FIXED in both height and width. The defaults (for frames entered via the
KEYBOARD key) are 1" x 1" VARIABLE for text, form field and button frames, 2" x 2"
FIXeD for graphics frames, and 2" x 2" VARIABLE for table frames. A user may alter
the Width or Height text parameters only if the associated choice parameter is set to
FIXED. When the Width or Height is VARIABLE, the text parameter is information-only.
The FIXED/VARIABLE parameters control whether the frame automatically expands or
shrinks horizontally and/or vertically to accomodate objects added to or removed
from the frame. See "Change Frame Size" below.
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Margins (text) - Four parameters control the left, right, top and bottom margins
outside the frame. The defaults  (for frames entered via the KEYBOARD key) are
uniform 1/4" margins for text, form field and button frames, and 1/4" left, right and
top margins and 1/2" bottom margin for graphics and table frames. The margins
determine an area of white space around the border into which surrounding text may
not intrude; this is most useful for anchored frames.

NOTE: The size of a frame (as controlied by a user during Stretch or Magnify or when editing
the Width or Height) is the usable space inside the border. The frame size plus the margins
is the total space occupied by the frame.

Caption (state) - Two parameters, TOP and BOTTOM, control whether or not a caption
can be entered in the top and/or bottom margin. The defaults are none for text,
form field and button frames, and BOoTTOM for graphics and table frames. Captions
are similar to page headings and footings (see Formatting and Layout); a user types
into them just as he does with headings and footings. Anything can be put in them
that can be put in a text frame. They always occupy the full width between the left
and right margins and the full height of the top or bottom margin. See Figure FRA-2.

Border Style, Border Width (choice) - These control the appearance of a frame’s
border. The choices in each are exactly the same as for graphic rectangles. The
default is invisible (Style = NONE). When visible, the border is rendered on both the
display and hardcopy.

Alignment (choice) - The user may specify the horizontal and vertical position of an
anchored frame on a page. The horizontal choices are FLUSH LEFT, CENTERED, and
FLUSH RIGHT; the vertical choices are FLUSH TOP, CENTERED, FLUSH BOTTOM, and
FLOATING. The defaults are CENTERED and FLOATING. When a frame is embedded in a
graphics frame, the Alignment property disappears.

Text frame properties
In addition to the basic properties shared by all frames, text frames have a ruling property.

Interior (state) - Turning RULED on causes ruling lines to be drawn in the frame. The -
distance between ruling lines is determined by the line height of the first contained
paragraph. The default is no ruling.

Graphics frame properties

In addition to the basic properties shared by all frames, graphics frames have properties to
control their grids.

Grid:. oN/OFF, Grid Style, Grid Spacing (choice) - These control whether the
frame’s grid is on or off, and if on, its appearance on the screen. The grid Style and
Size are present only if the grid is ON. The grid may be displayed with a dot or plus
sign at grid points or by placing tick marks along the frame border. The available
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grid spacings are 4, 8, 12, 16 and 32 screen dots. The default is ON with a TICK grid
at 8 unit spacing. The grid is never printed on hardcopy, even if it is visible on the
screen.

Users can also turn a frame’s grid on and off with the graphics soft keys (see
Graphics).

Table properties

Tables have the general frame properties, plus separate Table and Column Headings
property sheets (see Tables). Users can switch between the sheets via a Display parameter
having options TABLE, FRAME and COLUMN HEADINGS.

'Form Field properties

Form fields have the general frame properties, plus a separate Field property sheet (see Field
Definition). Users can switch between the sheets via a Display parameter having options
FIELD and FRAME.

Button properties

Buttons have the general frame properties, plus a separate Program property sheet (see
Cusp). Users can switch between the sheets via a Display parameter having options

PROGRAM and FRAME.

Frame Anchor

A frame’s anchor lies between two text or formatting characters. Every frame residing in text
has an anchor. The anchor determines on which page of the document the frame appears,
as described in The Rendering Process.

ACTIONS

Create Frame

There are several ways to create a new frame in a document.

(1) A user can insert a frame with the KEYBOARD key as described in Keyboard Sets. In
the Special keyboard set there are entries for a text frame, a graphics frame, two
table frames, and a button frame. If the frame is inserted in text, it is immediately
positioned as specified by its Alignment property, except that correct vertical
positioning may not happen until the next time the document is paginated. The
frame’s anchor is inserted preceding the caret. The caret remains where it was (after
the anchor), ready for further typing.

(2) A user can insert a frame by moving or copying it from somewhere else. (See "Move
Frame" below.) There is an instance of every type of frame in the basic system
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transfer sheet, to serve as a convenient source for Move and Copy when working in
graphics. This is the typical source of form field frames. Users can also create
transfer sheets containing their own predefined frames.

(3) A user can insert a frame into text via abbreviation expansion. He may define an
abbreviation whose expansion contains one or more frames (and possibly associated
text). These frames may have their own user-specified properties.

(4) A user can insert a frame into text by Substituting a string containing one or more
frames (and possibly associated text) for a string that does not.

Select Frame

A user selects a frame by pointing to its border and clicking the SELECT button. The cursor
must be in close proximity to the border, as described in Graphics. In the case of an
anchored frame, the cursor must also be inside the border; otherwise it might be ambiguous
as to whether the frame or a nearby character was being designated. If the frame border is
invisible, it becomes dotted when a mouse button is depressed while the cursor is inside the
frame; this aids in selecting frames with invisible borders. When selected, the rectangular
area of the frame is inverted, all eight control points are highlighted, and the graphics soft
keys are displayed.

Multiple embedded frames can be selected just iike muitipie graphic rectangies. The user
selects one as described above, then points to another one and presses the ADJUST button.
The second frame is added to the selection. Any number of frames can be so added.
Clicking an already selected frame with ADJUST removes that frame from the selection. (See
Graphics for further details on multiple selection.)

Except for table frames, a frame cannot be selected by multiple clicking in its contents. Nor
does selecting an anchor cause an anchored frame to be selected. The user may include an
anchored frame in a text selection by selecting text before or after the frame and extending
the selection beyond the frame. (If Show Properties is invoked, the character property sheet
appears displaying the properties of the first text character in the selection.) However the
frame may now be moved, copied or deleted along with the selected text. Multiple anchored
frames cannot be selected except as part of an extended text selection.

If a user types when a frame is selected, Star issues an error message and discards the
characters.

Change Frame Size

A user can change the size of a frame in the following ways.

(1) He can show its properties and edit the Width or Height property. Each is editable
only if the associated choice parameter is set to FIXED.
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(2) He can invoke the Stretch command (the STRETCH soft key) or the Magnify command
(the MAGNIFY soft key) to graphically change the size. The Stretch and Magnify
commands work as described in Graphics. They always set the frame’s width and/or
height to FixeDp, depending on what was changed. These commands do not change a
frame's margins, only the area inside the border.

(3) He can edit the contents of the frame. This includes typing into a text frame and
moving/copying into a graphics frame. If the frame is specified to have a VARIABLE
width and/or height, the variable dimension always maintains the minimum size
necessary to display all of its contents, if possible.

Changes in size are constrained as follows.

The basic rule is: If a frame tries to get larger, for any of the reasons listed above, it
is permitted to do so until it encounters an edge of its container. Its container may
be another frame, a table entry, or a column in a page in a document. The frame
then requests that its container expand. |If the container can do so, the frame
continues expanding. If the container cannot do so and the frame chooses to
expand, it "slides under" the edge of its container.

In order to expand, a container may have to request that its container expand, and
so on up through the levels of nesting.

A frame cannot grow in width by request of its contents if its width is FIXED. It cannot
grow in height by request of its contents if its height is FIXED. If both dimensions are
VARIABLE, a frame will expand horizontally as far as possible, then expand vertically if
still more room is needed.

Page colurnn widths never expand upon the request of contained frames. They
change oniy when a user alters the properties of a Page Format character.

If a frame cannot grow large enough to hold its contents, the contents are truncated.
They "slip under" the edge of the frame. They are retained but not (entirely)
displayed until the frame is made larger.

During a size change, the grid in a graphics frame and the graphic objects inside it remain
positioned relative to a corner that was not moved.

Changing a frame’s size does not affect its Alignment nor its anchor. However, its position
on the display and on the page may change as a result of its new size. For example, it may
no longer fit on the page.

Move Frame

A user can move a frame by selecting it and pressing the MOVE key, as described in System
Overview. When the user presses a mouse button to indicate a destination inside a graphics
frame, the outline of a rectangle the size of the frame appears and moves with the mouse
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cursor, exactly like a graphic rectangle. When the mouse button is released, the outline of
the rectangle disappears, and the frame is deleted from its original location and placed at
the last position of the rectangie.

If the destination is text, a caret appears indicating where the anchor will be placed. The
frame is placed "on" the following line and repositions itself horizontally to satisfy its
property sheet settings when the mouse button is released; vertical repositioning is done at
pagination. If a frame and its anchor are moved together as part of an extended text
selection, the anchor remains the same. If a frame but not its anchor is moved as part of an
extended text selection, the anchor is on the line preceding the frame. (Moving a frame as
part of a text selection proceeds as if only text were being moved, as described in Text
Editing.)

If a frame is moved into a graphics frame, the operation proceeds as described in Graphics.
For multiply-embedded frames (i.e. a frame in a frame in a frame), the destination is the
smallest legal frame enclosing the cursor when the mouse button is released. The moved
frame assumes a fixed location with respect to the enclosing frame, and it's Alignment
parameter disappears.

If the destination frame is not large enough to hold the moved frame, the destination frame
will expand if possible; otherwise, it will clip (retain but not display) the excess contents.
See "Change Frame Size" above.

Copy Frame..

Copy works like Move except that the original frame remains unchanged where it was, and
the new frame is assigned a default name.

Delete Frame

A user deletes a frame by selecting it and pressing the DELETE key.

Delete Anchor

If a user deletes the characters surrounding a frame’s anchor, the anchor is left behind. A
frame in text always has an anchor.

Show/Change Frame Properties

A user can display a frame’s property sheet by selecting it and pressing the PROPERTIES key.
The properties are changed in the normal way.

Show/Change Default Properties in a Text or Form Field Frame

The default paragraph properties are set by making a selection in the first paragraph in the
frame and setting them in the normal fashion. Default text properties may be set for a form
field frame by selecting the first field character (with Show NON-PRINTING CHARACTERS on) and
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setting properties in the normal fashion.

Copy Frame Properties

A user can copy the properties of one frame to another by selecting the frame to be
changed, pressing the SAME key, and selecting the source frame. All the properties that the
two frames have in common are copied except Name. Note that if Copy Properties is
applied to frames of different types, some properties are ignored.

Insert Text in Text Frame

A user may enter text into a text frame in any way that is legal in a document: type it, move
it, copy it, expand abbreviations, etc. All the normal text editing operations apply. He may
also enter objects such as fields and equations, just as at the outer level of a document. If a
text frame cannot expand large enough to hold its contents, it will retain but not display the
excess contents, and a warning message is issued. See "Change Frame Size" above.

A text frame has many of the same characteristics as a document. In an empty text frame, a
user may point inside the frame and click SELECT. This causes a caret to be placed in the
frame at the position specified by the frame’s first paragraph properties, e.g. top-left corner,
top-center, etc. Characters typed are entered with the frame’s default properties; a user can
alter their properties in the normal way.

Insert Gragbics in Graphics Frame

Graphics objects may be placed in a graphics frame as described in Graphics.

Search/Substitute in Frames

The Search and Substitute commands are described in Text Editing. During a search, the
character contents of frames are searched if the frame is in the range of the Search. A
Search may be limited to the interior of a frame by selecting just the frame or some part of
its contents and choosing the CURRENT SELECTION Search option. Substitute works in a
similar fashion.

In Substitute, the Change To parameter may contain one or more frames. However, the
Search For parameter (what to substitute for) may not. If it does, an error message is
displayed when Start is invoked. (This may seem arbitrary, but it prevents the user from
accidentally deleting all frames in a document.) '
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[ Sales Analysis Report

Sales Analysis Report Page 7 of 22
Analysis Products, Inc.

Many of these conclusions are based on prior experience! which has shown our
techniques to be valid. Other data can be collected by future changes to your
accounting and billing packages which will allow us to perform even better analyses
and lead to better problem discovery and correction.

The results of the sales analysis suggest that certains organizational changes can
improve the overall efficiency of the operation. The March figures, in particular, bear
this out. You will note below a suggested change that we feel will correct the
problems noted in the analysis above.

The process of switching to
Headquarters this new organization will not
Staff be an easy one. However, the
------------------------ Support reports seem to suggest many
T reasons why it should not be
postponed. In particular, the
Development Manufacturing separation of Manufacturing
from Development should have
| | significant impact.
West Central East Also, we feel strongly that
Coast Coast merging East and West Coast

Development will help. As we
Figure 5 -- Proposed Reorganization have suggested in past reports,
there has always been con-
siderable replication of effort due to this geographic separation. You will recall the
events leading up to the initial contract with our firm.

1 See the 1970 report titled "Organizational Changes and Sales Margin" and other documents referenced in
that document. Futher reports are available if you need them.

Figure FRA-1 -- Document containing a flush left graphics frame
If a frame contains the selection, its border is displayed.
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main area height
bottom caption area bottom margin
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left margin width right margin

Figure FRA-2 -- The structure of a frame

The captions are optional. The margins may be zero.
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TEXT FRAME PROPERTIES

Name
Width 1 inches | FIXED [FZXILIEN
Height 1 inches | FIXED [[FZXNALLED
Borderstyle | —— | ——— | —-— ] wvvvies | == [E
Border width || ]
Margins Left inches Right inches
Top inches Bottom inches
Caption | Top | | BOTTOM |
Alignment  I'ry ysH LEFT [[{EENZ0a10| FLUSH RIGHT |  horizontally
{ FLUSH TOP | CENTERED | FLUSH BOTTOM vertically
Interior

Figure FRA-3 -- Text Frame property sheet

The settings shown here are the defaults.
The Width and Height parameters are modifiable only if they are FIXED.
The Border appearance choices are the same as for graphic rectangles.
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GRAPHICS FRAME PROPERTIE

Height E inches  FIXED

Borderstylel________l_.__—l——--——-—l ...... sanss l=

Borderwidthgj-—-—[-—— l — I I ' —I

Margins Left inches  Right inches

Top inches  Bottom inches

Alignment [ Fl ySH LEFT FLUSH RIGHT | horizontally
| FLusHTOP | CENTERED | FLUSH BOTTOM |GESYNIITEY vertically
cid  [ETow]

Grid style DOT [ PLUS]
Grid spacing | 4 12 | 16 | 32 ]

Figure FRA-4 -- Graphics Frame property sheet

The settings shown here are the defaults.
The Width and Height parameters are modifiable only if they are FIXED.
The Border appearance choices are the same as for graphic rectangles.
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12. TABLES

Star's table facility lets users enter tabular statistical and/or textual data easily. It automates
much of the conventional formatting, freeing users from the tedium of tab setting. Simple
tables can be constructed by users with little specialized training. [The Tables facility is not
included in the first release of Star-1)]

USER OVERVIEW

A table is one of the special objects provided in Star to facilitate document creation. It
enables users to create tables of any desired size, to fill them in, and to change them, all
without using tabs. The user enters data in individual fie/ds in a table. Within a field,
ordinary text editing operations apply. The NEXT key is used to move between entries. As a
user enters or modifies the contents of an entry, Star automatically adjusts the sizes of
columns and rows to keep them aligned. A user may "fix" a column at its current width,
providing automatic carriage return for textual information. Lines are automatically drawn
between the rows and columns of a table; a user may alter individual lines to achieve a
highly tailored appearance.

Every table has property sheets, which provide a complete description of the table. For the
majority of users, most of these parameters may be treated as informative only -- a user need
deal with only a few basic properties. Star provides ways to do the common types of table
manipulation directly, without using the property sheet. A user may also have a number of
customized, "predefined” tables with appropriate property settings, which he includes in his
documents via abbreviation expansion or by copying from some other source such as a
graphics "transfer sheet."

Through table properties a user can vary the behavior and appearance of a table in several
ways. He can:

choose to fill in the table by column or by row,

control the alignment of the contents of rows and columns,

make rows and columns fixed in size, or allowed to grow automatically,
change the spacing between rows and between columns,

cause lines to be drawn between rows and between columns,

create headings to be centered over each column,

specify constraints on column values, and

automatically compute column values.
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DETAILED SPECIFICATION

OBJECTS
Table

A table is a type of frame consisting of a rectangular array of fields with ruling lines between
rows and columns and around the table as a whole (see Figures TAB-1, TAB-9 and TAB-11).
A table as a whole has the same capabilities and characteristics as other frames (see
Frames). It may be placed in text (including text in a text frame), whereupon it becomes
"anchored" to a text character. Or it may be placed in a graphics frame along with any
number of graphic objects such as lines, shaded rectangles, or other frames. The latter
enables users to employ Star’s graphics facilities to obtain sophisticated table appearances.
Tables are opaque objects, like other frames, and obscure anything "underneath" them.
Editing of table entries does not change the table’s "level" in a graphics frame; only
manipulations of the table as a whole do so (e.g. Move; see Graphics).

Unless frozen by the user, table rows and columns automatically grow or shrink to
accommodate the data entered. Row/column alignment and spacing are automatically
preserved. The table as a whole grows or shrinks to accommodate its rows and columns, if
possible (see "Change Contents of Table Entry" below). The smallest possible table is a 1x1
single-entry table.

During pagination, Star attempts to keep an entire table (in fact, any frame) on one page. If
the table is longer than one page, Star puts the entire table on a single "long" page. When
this page is printed on paper, Star breaks the table between rows if possible, optionally
reproducing the column headings at the top of each new page. The generated pages have
the correct headings, footings and page numbers. Thus if a three-page table occurs on
page 15, on the display the pages will seem to skip from 15 to 18, while on printed paper the
table will appear on pages 15, 16 and 17. Tables that are not an integral number of pages
long are rounded up to a page boundary during printing.

A table has a border just like any other frame (see Frames).

Table Entry

A table entry is a field which is part of a table. Each table entry is associated with a specific
row and column in the table. A table entry is similar to an ordinary field as described in
Field Definition. They have the same legal contents: one or more paragraphs; anything
permitted in a document is permitted inside a table entry. They can have the same
constraints on their values; for example, numeric values only. Thus table entries can contain
text characters, formatting characters, fields, frames, footnotes and equations. Footnotes are
placed at the bottom of the page containing the reference, as always. Page Format
Characters are ignored.
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Table Row

A table row is a constrained horizontal arrangement of table entries. Row alignment and
spacing are automatically maintained. Rows can be selected, providing a convenient handle
for performing common table manipulations. Rows have properties, which can be changed
individually.

Table Column

A table column is a constrained vertical arrangement of table entries. Column alignment and
spacing are automatically maintained. Columns can be selected, providing a convenient
handle for performing common table manipulations. Columns have properties, which can be
individually changed. Columns provide the means of assigning field properties to table
entries; all entries in a column (except its heading) have exactly the same field properties.

Tables can be given additional structure by dividing columns into sub-columns and sub-rows.
Only columns can be divided, not rows.

A column may have zero or more sub-columns. Each sub-column adds a new column
header (see Figure TAB-11); this permits columns to be grouped together into logical units.
Divided columns can themselves be divided. Dividing can go on indefinitely; there is no
predefined limit.

A divided column may have SINGLE or REPEATING sub-rows. In the SINGLE case, the column
has exactly one entry per containing row. This is the normal situation. (A "containing row"
is defined to be either an outer-level row in the table as a whole or, if the column is part of a
subdivided column, the containing row is an outer-level row of the subdivided column itself,
treated as a table.) In the REPEATING case, the column may have several entries per
containing row (see Figure TAB-11). Each entry in a REPEATING column is like a list of sub-
rows. Such structure is typical of record files; it allows rows to mirror record structures
accurately (see Records Processing).

Column Headings

A table can have a "header row" composed of the labeling for the columns (see the "State"
row in Figure TAB-1). The presence or absence of column headings is controlled through
the Table property sheet, as are their properties. The header row cannot be selected as a
unit. If the document containing the table is "locked" (see Field Definition), the column
headings cannot be edited; otherwise the text of the headings may be edited in the normal
manner. The NEXT and SKiP keys operate differently on the header row than other rows, as
described later.

Table Ruling Line

A table ruling line is a graphic line which can be used to change the appearance of a table.
It's appearance options are similar to those of graphic line transfer symbols (see Graphics),
including being invisible. All the lines between rows, between columns, and/or around the
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table may be made visible or invisible in a single step, or their appearance may be altered
individually. (Note: invisible ruling lines are still present in a table, just as invisible rectangle
borders are still present in a rectangle.) All visible ruling lines are shown on both the display
and hardcopy. All invisible ruling lines are displayed visibly (dotted) when Show BOUNDARIES
is turned on in the Window option sheet. An invisible ruling line is also displayed dotted if
the cursor is near it while a mouse button is down -- "near" meaning within the selective
range of graphic lines.

Table Property Sheets

A number of property sheets are used in conjunction with tables.

_Table Property Sheet (Figure TAB-2)

The Table property sheet controls a few overall characteristics of a table: the number of
rows and columns, whether the number can increase during typing, and the fill-in order. It
has a Display parameter which provides access to other table properties.

Number of rows (text) - This controls the number of rows in a table. It may be set
to any positive integer, subject to the restrictions described below. It indicates the
number of rows at the outermost level of the table; sub-rows that appear in REPEATING
columns are not reflected in this parameter. |If a user increases or decreases the
Number of Rows, rows are added to or removed from the bottom of the table.
Properties of added rows are taken from the previous last row in the table. If its
Height is VARYING, new rows are aliocated 1/16 inch heights (plus 1/16 inch top and
bottom margins). A user may also change the number of rows by adding, moving,
copying or deleting rows directly. Such direct changes update the Number of Rows
parameter if the affected rows are at the outermost level of the table.

The number of rows may be increased arbitrarily. if there is not enough room for all
of the rows in the table frame, information is clipped (retained but not displayed), and
a warning message is issued. The number of rows may not be decreased in a way
that would discard non-empty rows. [f the user attempts to make such a change, the
system displays an error message and resets the parameter to the value it had
previously.

Number of columns (text) - This controls the number of columns in a table. It
operates similarly to the Number of Rows parameter. It indicates the number of
columns at the outermost level of the table; sub-columns in DIVIDED columns are not
reflected in this parameter. (They are reflected in each DIVIDED column’s Number of
Subcolumns parameter.)

Number: FIXED/VARYING (choice) - This controls whether an additional row or
column is added when a user invokes NEXT with the caret in the last entry in the
table -- in the lower right corner. It is modifiable for the Number of Rows parameter
if the fill-in order is by row, otherwise for the Number of Columns parameter. If FIXED
is chosen, no additional entries are added by NExT; Star simply proceeds to the next
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field following the table in the fill-in sequence. If VARYING is chosen and the fill-in
order is by row (column), a new row (column) is added at the bottom (right) of the
table, and the caret is placed in its first entry. Note: This parameter does not affect
the Move/Copy/Delete Row/Column operations; it affects only the NEXT key.

Fill in by: ROW/COLUMN (choice) - This enables a user to specify the fill-in order.
The fill-in order determines the action of the NExT and skiP keys in stepping through
a table, as described in a subsequent paragraph.

Table Frame Property Sheet (Figure TAB-3; see also Figure TAB-9)

The Table Frame property sheet controls the size, alignment and appearance of the
rectangular area for a table. Except for the omission of a RULED option, table frames have
exactly the same properties as text frames (see Frames). Only one property needs to be
mentioned here:

Name (text) - All tables are named. The name cannot be empty. The default table
name is "Table#", where # s a positive integer representing the table’s
chronological order in the document. Users may change the name, but table names
must adhere to the same restrictions as field names (see Field Definition). In
particular, they must be unique in the document.

As with other frames, if a tabie is embedded in a graphics frame, the tabie's Alignment
property disappears.

Row Property Sheet (Figure TAB-4)

The Row property sheet controls the formatting of the row contents. Normally all rows have
the same properties.

Contents: FLUSH TOP/CENTERED/FLUSH BOTTOM (choice) - This controls the
alignment of the contents of the row.

Height: size (text) - This displays the current height of the row, expressed in the
current units. A user may change it only if the parameter below is set to FIXED.

Height: FIXED/VARYING (choice) - This controls whether the row’s height
automatically changes during typing. If FIXED is chosen, it does not change. |If
VARYING is chosen, the row automatically assumes the minimum height necessary to
hold its contents.

Margins: Top and Bottom (text) - These two par~meters control the top and bottom
"margins" in the row. Every table entry is like & miniature page in that it has edges
(the ruling lines) and top, bottom, left and right margins inset from those edges. (The
left and right margins are supplied by columns.) These margins act exactly like page
margins.
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Column Property Sheet (Figures TAB-6 and TAB-7)

The Column property sheet controls the formatting of the column contents. In addition it has
field properties which define the legal column contents.

Name (text) - All columns in a table are named. The name cannot be empty. The
default name is "Column# ", where # is a table- or column-relative positive integer.
Users may change the name. Each column’s name is appended to the name of the
table to form a full "inherited" name: "<table name>.{column name>", for example
"Table1.Columni”. Full column names must adhere to the same restrictions as field
names (see Field Definition). In particular, they must be unigue in the document.
Sub-columns in a divided column inherit the name of the containing column, just as
columns inherit the table name: "<table name>.<column name>.<sub-column name)>".
This continues through all the levels of nesting. For example, the column in Figure
TAB-11 whose heading is labeled "Year" might be named
"Table1.Column2.Column3.Column2". Note: The text in column headings, if any, is
completely independent from the column names. Editing the headings does not
affect the names, and vice versa.

Structure: piviDED, Number of Subcolumns, and SINGLE/REPEATING (state, text
and choice) - These parameters control whether the column is divided into sub-
columns and sub-rows.

..\f DIVIDED is on, the column may contain sub-columns and sub-rows. In that
case most of the other column properties disappear (see Figure TAB-7); the
user sets those individually for each sub-column. DIVIDED may be turned off
only if there is no more than one non-empty sub-column in the column;
otherwise information would be lost. The column adopts the properties and
contents of the non-empty sub-column, if any; otherwise, the properties of the
leftmost sub-column are assumed by the column.

The Number of Subcolumns text parameter appears only if DIVIDED is on. It
serves exactly the same function for the divided column that the Number of
Columns parameter does for the table as a whole.

SINGLE/REPEATING appears only if DIVIDED is on. If REPEATING is on, each entry
in the column may contain sub-rows. SINGLE may be turned on only if there is
no more than one non-empty sub-row in each entry in the column. In such a
case, each entry in the now-SINGLE row adopts the contents of the non-empty
sub-row, if any.

Contents: FLUSH LEFT/CENTERED/FLUSH RIGHT/DECIMAL ALIGNED (choice) - This
controls the alignment of the contents of the column. Alignment is handled as
described for tabs in Formatting and Layout, except that the column width may
expand to accommodate long entries. For decimal-aligned columns, the entry is:
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- aligned on the first decimal point (comma for European installations) following
or preceding a numeric character. If there is no decimal point, it is implied
after the last numeric character. Spaces are ignored (in the U.S.) in
determining the alignment point.

- centered if the entry contains no numeric characters.

Setting this parameter changes the alignment of all paragraphs in the column. A
user may alter the alignment of individual paragraphs by selecting them and
modifying their properties in the normal way. However any subsequent change to
this parameter will override all such individual changes.

Width: size (text) - This displays the current width of the column, expressed in the
current units. A user may change it only if the parameter below is set to FIXED.

Width: FIXED/VARYING (choice) - This controls whether the column’s width
automatically changes during typing. If FIXED is chosen, it does not change. (This
enables columns containing paragraphs of text to force lines to break.) If VARYING is
chosen, the column automatically assumes the minimum width necessary to hold its
contents.

Margins: Left and Right (text) - These two parameters control the left and right
"margins” in the coiumn. Every tabie entry is iike a miniature page in that it has
edges_(the ruling lines) and top, bottom, left and right margins inset from those
edges. (The top and bottom margins are supplied by rows.) These margins act
exactly like page margins.

The other column properties are the same as in the Field property sheet (see Field
Definition). As with fields, columns have a Display option called FIELD SUMMARY which
enables the Field Summary sheet to be displayed (see Field Definition).

Column Headings Property Sheet (Figure TAB-5)

The Column Headings property sheet controls the formatting of the headings at the top of
the columns. In addition to the normal row properties, this "header row" may be visible or
invisible, and it may be replicated at the top of every printed page.

Visibility: sHow (state) - This controls the visibility of column headings. If it is on,
the header row is displayed at the top of the table. The contents of the header row,
if any, are preserved when sHOw is turned off and restored when sHow is turned on.

Visibility: REPEAT EVERY PAGE (state) - This appears only if sHOwW is on. If it is on,
the header row is printed at the top of every page in a multi-page table. If it is off,
the header row is printed only at the beginning of the table.

The other properties of column headings are the same as for other rows, with the exception
that the alignment has both a horizontal and a vertical component.
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Rulfing Line Property Sheet (Figure TAB-8)

The Ruling Line property sheet controls the appearance of a ruling line. The Style and
Width options are the same as for graphic line transfer symbols (see Graphics), but there are
no Line End or Constraint options.

Table Entry Property Sheet

An individual table entry has no properties. Its size and formatting are controlled by the row
and column to which it belongs. Its field properties are set on a column-wide basis. An
individual table entry itself cannot be selected, but its contents can be selected and edited.
A table entry can contain one or more paragraphs. These paragraphs may have individual
_ character, paragraph and tab properties as described in Formatting and Layout. In particular
note that paragraph indentation is added to the left and right margins supplied by the
column,

ACTIONS
Create Table

A user can create a table by inserting a table frame into a document using the KEYBOARD
key. Two distinct options appear in the Special keyboard set, one to insert a table filled in
by row, and the other to insert a table filled in by column. After insertion the entire table is
selected, making it convenient to invoke Show Properties so that the number of rows and
columns can be changed. The default property settings of these tables are as follows.

Table as a whole (see Figures TAB-2 and TAB-3):

default name

2 rows by 2 columns, plus a header row for column headings

number of rows (if fill-in-by-row) or columns (if fill-in-by-column) is varying
fill-in order according to the option chosen from the Special keyboard set
table 2" by 2" in size, plus 1/4" left, right and top margins and 1/2" bottom margin
a bottom caption area

varying width and height

centered horizontally, fioating vertically in containing text

border invisible

Rows (see Figure TAB-4):
flush top contents

1/16" minimum height, varying
1/16" top and bottom margins
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Columns (see Figure TAB-6):

default name

no description

no sub-columns or sub-rows
decimal aligned contents
1/16" minimum width, varying
1/16" left and right margins
contents of ANY type

not required to be filled in
no format, range or length restrictions
never skipped

no fill-in rule

Column headings (see Figure TAB-5):

displayed

repeated at the top of every page

contents centered horizontally and vertically

1/8" minimum height, varying

1/8" top and bottom margins (columns provide the left and right margins)

Ruling lines (see Figure TAB-8):

solid style
unit width

These settings are suited for statistical information. After changing the properties, the
inserted table will still be selected. |f the user invokes NEXT. the caret is placed in the first
table entry, in the upper left corner (the first column heading if column headings are
displayed). Or the user may place the caret in any other entry directly with the mouse. All
entries are initially empty.

Tables may also be created by copying them from other sources, e.g. transfer sheets. Or
they may be predefined with different properties and/or contents and inserted into a
document via abbreviation expansion.

Tables, like other frames, may be inserted either into text (including text in text frames) or
into graphics frames.

Create Row
There are several ways to create a new row in a table:

(1) A user may increase the Number of Rows property.
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(2) He may move or copy a row from another table, or copy a row in the same table
(described in "Move Row" and "Copy Row" below).

(3) He may place the caret in the last table entry -- in the lower right corner -- and
invoke NEXT. A blank top-level row is created, and the caret is placed in its first
entry. The properties of the new row are taken from the top-level row above. This
works only if (a) the table is being filled in by row, (b) the Number of Rows is
VARYING, (c) a top-level row is to be created, and (d) the new row is to go at the
bottom of the table.

(4) But the simplest way is just to select a row and begin typing. A new row is
appended below the selected row, and the typed text is inserted in the first entry of
the new row. This is true whether the selected row is at the top level of the table or
is a sub-row of another row. If it is a top-level row, the Number of Rows parameter
(which must be VARYING) is increased by one. The properties of the new row are
taken from the row above. Note that a row cannot be inserted at the top of a table
or set of sub-rows in this way; the row must be inserted elsewhere and moved to the
top.

If there is insufficient room for the new row, information is clipped (retained but not
displayed), and a warning message is issued.

- Create Column

As with rows, there are several ways to create a new column in a table:

(1) A user may increase the Number of Columns property. In the case of sub-
columns, he may increase the appropriate column’s Number of Subcolumns property.

(20 He may move or copy a column from another table, or copy a column in the
same table (described in "Move Column" and "Copy Column" below).

(3) He may place the caret in the last table entry -- in the lower right corner -- and
invoke NEXT. A blank top-level column is created, and the caret is placed in its first
entry. The properties of the new column are taken from the top-level column to its
left. This works only if (a) the table is being filled in by column, (b) the Number of
Columns is VARYING, (c) a top-level column is to be created, and (d) the new column
is to go at the right end of the table.

(4) But the simplest way is just to select a column and begin typing. A new column
is appended to the right of the selected column, and the typed text is inserted in the
first entry of the new column (in the column heading if column headings are being
displayed). This is true whether the selected column is at the top level of the table or
is a sub-column of another column. If it is a top-level column, the Number of
Columns parameter (which must be VARYING) is increased by one; otherwise the
Number of Subcolumns parameter is increased for the containing column. The
properties of the new column are taken from the column to its left. Note that a
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column cannot be inserted at the left end of a table or set of sub-columns in this
way; the column must be inserted elsewhere and moved to the left.

If there is insufficient room for the new column, information is clipped (retained but not
displayed), and a warning message is issued.

Select Table (see Figure TAB-10)

A user can select a table like any other frame, by clicking SELECT near one of its border
lines, as described in Frames. Alternatively a user can select a table by clicking SELECT over
any selected row or column which is at the outermost level of the table (i.e. is not a sub-row
or sub-column of some other row or column). When a table is selected, its entire
rectangular area is inverted. When a table is selected by itself or as part of a graphics
selection, the graphics "soft keys" are displayed (see Graphics).

Select Row (see Figure TAB-10)

A user can select a row by first selecting anything in the row and then invoking the Select
Row command in the document auxiliary menu. The smallest row containing the
selection/caret is selected. If the selected row is a sub-row of a larger containing row, a
click of the SELECT button anywhere in the selected row will expand the selection to the
containing row. |f SELECT is clicked again, the selection expands to the next larger
containing row, if any. And so on. if there is no containing row, clicking SELECT in a
selected row selects the entire table. Another click at this point will wrap back around to a
character in a table entry. Thus successive clicks of SELECT in a selected row expands the
selection up through the row hierarchy exactly as it does in the character-word-sentence-
paragraph hierarchy.

Multiple rows can be selected. A user selects a row, then places the cursor inside the last
row to be selected and clicks the ADJUST button. All the rows between the selected row and
the cursor location become selected. The selection may be extended in either direction.
However it may not be extended across table boundaries or out of one set of sub-rows and
into another.

Select Column (see Figure TAB-10)

A column is selected in an analogous fashion using the Select Column command in the
document auxiliary menu. Mulitiple clicking advances through the column hierarchy just as
with rows. Multiple columns can be selected with the ADJUST button.

Select Ruling Line (see Figure TAB-10)

A user can select a ruling line like any other graphic line, by clicking SELECT anywhere along
its trajectory. He can select multiple ruling lines by selecting one and extending to the last
one, as with multiple row or column selections.
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Select Conte'its of Table Entry

A user can select the contents of a table entry just as he does the contents of an ordinary
field (see Field Fill-In). In most cases, it is exactly like selecting text in a document. In the
case of a computed entry, the contents are selectable but not editable. A table entry itself
(the field) cannot be selected, just its contents.

NEXT and SKIP in a fill-in-by-row table

The NEXT and sKIP keys provide alternate ways to select the contents of table entries without
using the mouse. When the selection or caret is in a table, the NEXT and SkIP keys step
through the table entries selecting the contents of non-empty entries and placing a caret in
empty entries. NEXT in a fill-in-by-row table proceeds through the rows in left-to-right top-to-
bottom order. If a column has sub-rows, NEXT activates all the sub-row entries in left-to-right
top-to-bottom order before proceeding to the following entry. If the caret is in the last table
entry, in the lower right corner, NEXT adds a new row and places the caret in its first entry
(see "Create Row" below).

If an entry is computed (i.e. its column has a fill-in rule), NEXT evaluates the fill-in rule
causing a value to appear in the entry, then automatically proceeds to the following entry.
This entry may also be computed, causing several entries in succession to be evaluated,
before the selection finally stops on a non-computed entry.

If the current selection is a row, NEXT activates the first entry in the following row. If there is
no following row at the selected row’s level, NEXT activates the next entry in the containing
row. If there are no more entries in the containing row, NEXT proceeds as if the containing
row itself were selected. If there is neither a following row nor a containing row, then the
last row in the table must be selected. In this case, NEXT simply proceeds to the next field in
the document’s fill-in order. (A detailed example of the operation of NEXT and sKiP is given in
Figure TAB-12.)

If the current selection is a column, NEXT activates the entry after the top entry in the
column.

If the current selection is a table, NEXT activates the first entry in the table, in the upper left
corner (the first column heading if column headings are displayed).

The operation of the sKiP key is similar to a Select Row command followed by a NEXT. SKIP
evaluates all computed table entries skipped over. sSkiP when a table is selected evaluates all
the computed entries in the table and then proceeds to the next field in the document’s fill-in
order. Note that skiP never adds a new row or column.

NEXT and SKIP in a fill-in-by-column table

In a fill-in-by-column table. NEXT and SkIP proceed in a corresponding way down each
column and sub-column. Note that if a column has a fill-in rule, NEXT will evaluate every
entry in it and then will proceed to the top of the following column.
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NEXT and SKIP in column headings

Column headings, if present, are treated differently by NEXT and SKIP. NEXT activates a
column heading only if the caret is already in one of them or if the entire table is selected.
NEXT and SKIP never go from an ordinary table entry into a heading, nor from any other field
in a document into a heading. Furthermore, column headings (the "header row") are always
filled in by row, regardless of whether the table itseif is filled in by row or by column, and
thus column headings are usually defined at the start of the table fill-in process. Within the
header row, NEXT and SKIP operate as in other rows. For example, if the caret is in the Name
entry in the table in Figure TAB-11, NEXT activates headings in the following order: Children,
Child Name, Degrees, Degree, Age, Schools, School Name, Year, King, etc. SkiP skips out of
the header row to the King entry.

Change Contents of Table Entry

Once a user has created a table, he may place the insertion caret in any entry and type into
it. Normal text editing operations apply. The user need not worry about row or column size;
the sizes are automatically adjusted as necessary. After filling in an entry, a user may push
the NEXT key to activate the next entry in the row or column. Thus a table can be filled in
without touching the mouse.

For varying-width columns, automatic carriage returns are not supplied. Instead, each
character that the user types is placed to the right of the preceding character until the
contents becomes as wide as the widest entry in the column. After that, each character
causes the entire column to become wider. This may affect the positions of other columns
in the table; the table grows as necessary. The user can type New Line characters to
manually control the width of a column. He may also type New Line characters to create
multi-line entries. If this makes an entry taller than any other entry in its row, the entire row
becomes taller. This may affect the positions of other rows in the table; again the table
grows as necessary. The user may freeze row heights and column widths at desired values
as described below under "Fix/Vary Row Height" and "Fix/Vary Column Width."

If a column’s width cannot be increased (it is FIXED), the system attempts to break the line
and make the row taller. If a row’s height cannot be increased (it is FIXED), the system
attempts to make the column wider. If neither can be done, the system issues a warning
message; further typing causes information to be clipped (retained but not displayed) until
the user manually makes the entry larger.

Changes to an entry may be rejected if they violate any of the entry’'s Range, Format or
Length restrictions. Table entry validation is performed exactly like other field validation (see
Field Fill-In).

Copy Row

A user can copy one or more rows by selecting them and pushing the copy key. The cursor
changes to a right-pointing double arrow to indicate that a copy is in progress (see Figure
HOV-4). The user then points between two rows (or above the first or below the last) and
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clicks SELECT. The new rows are positioned where he pointed. If the destination is
ambiguous, for example between two sub-rows in different containing rows, appropriate
feedback is provided to indicate and control the meaning. The Number of Rows parameter
is increased if the copied rows were placed at the top level. If there is insufficient room for
the new rows (see "Create Row" above), the command is aborted with an error message.

Rows can be copied to other tables. The destination must have exactly the same column
structure or the operation will be rejected. The column constraints on the entries must also
be compatible. The width, margins and alignment of the entries in the copied rows will
change to match those of the destination table. Their field properties will also change if
necessary. If a column is computed, copied entries in that column are left unchanged, but
the document is marked invalid until the Update Fields command is executed (see Field Fill-
In).

Copy Column

A user can copy one or more columns by selecting them and pushing the copy key. The
cursor changes to an upward-pointing double arrow to indicate that a copy is in progress
(see Figure HOV-4). The user then points between two columns (or to the left of the first or
right of the last) and clicks SELECT. The new columns are positioned where he pointed. If
the destination is ambiguous, for example between two sub-columns in different containing
columns, appropriate feedback is provided to indicate and control the meaning. The Number
of Columns parameter is increased if the copied columns were placed at the top level,
otherwise the Number of Subcolumns parameter is increased for the containing column. If
there is insufficient room for the new columns (see "Create Column" above), the command
is aborted with an error message.

Columns can be copied to other tables. The destination must have exactly the same row
structure or the operation will be rejected. The height, margins and alignment of the entries
in the copied columns will change to match those of the destination table.

Copying columns between tables is a little trickier than rows because columns are named.
Any column name that is not unique in its new location (i.e. whose full inherited name is not
unique in the document) is reset to its default name, and a warning message is issued. Any
fill-in rule in a copied column which referenced columns in the old table will continue to
access them if the old table is still in the same document, which may not be the desired
result. For this reason a warning message is also issued whenever a computed column is
copied to another table. The user may have to manually correct these names and fill-in
rules.

Move Row or Column

A user can move one or more rows or columns by selecting them and pushing the MOVE key.
This works exactly like the Copy Row and Copy Column commands except that the rows or
columns are deleted from their original location. Rows can be moved between tables, which
will change the Number of Rows parameters of both the source and destination tables if the
moved rows are at the top level. Moving columns between tables changes the Number of
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Columns/Subcolumns parameters of both the source and destination tables.

Delete Row or Column

A user can delete one or more rows or columns by selecting them and pushing the DELETE
key. The Number of Rows (Columns) parameter is reduced if the rows (columns) were at the
top level. Deleting subcolumns reduces the appropriate Number of Subcolumns parameter.
If the last remaining row, sub-row, column or sub-column is deleted from a table, it is
replaced by an equivalent empty structure. For example, if all the rows in a table are
deleted, a single empty row would remain. If then all the columns are deleted, a 1x1 single-
entry table would remain (plus possibly a heading entry). This is the minimum possible table.

Move/Copy/Delete Table

A user can move, copy or delete an entire table by selecting it and pushing the MOVE, copy
or DELETE key. These work for tables exactly as for other frames (see Frames).

Move/Copy/Delete Ruling Line

Ruling lines cannot be moved, copied or deleted.

Show/Change Table Properties

A user can set the properties of a table by selecting it and pressing the PROPERTIES key.
This displays the Table property sheet. The Table Frame and Column Headings property
sheets are displayed by linking to them through the Display parameter.

Show/Change Row Properties

A user can set the properties of a row by selecting it and pressing the PROPERTIES key. This
displays the Row property sheet. If more than one row is selected, the properties of the top
row are displayed.

Show/Change Column Properties

A user can set the properties of a column by selecting it and pressing the PROPERTIES key.
This displays the Column property sheet. If more than one column is selected, the
properties of the leftmost column are displayed. In addition to selecting and changing
individual columns, column properties may be set through the Column Summary property
sheet. This property sheet is displayed by linking to it through the Display parameter in the
Table or Column property sheet.

Show/Change Column Headings Properties

A user can alter the properties of the column headings by linking to the Column Headings
property sheet via the Display parameter in the Table property sheet.
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Show/Change Ruling Line Properties

A user can alter the appearance of a ruling line in a table by selecting it and pressing the
PROPERTIES key. He can then set it to any of a variety of styles and widths including invisible
and double-line. He makes a line invisible by setting its Style to NONE. Invisible ruling lines
appear dotted when Show BOUNDARIES is turned on in the Window option sheet (see Figure
TAB-9).

Fix/Vary Table Size

A user can "fix" the size of a table by setting its Width and/or Height property to FIXED. The
table will then remain at its current size, neither growing nor shrinking as its rows and
columns change. The rows and columns will have to apportion themselves according to the
allocated space. This may cause some table edits (e.g. Create Row/Column) to clip
information because there is not enough room to display it. When a table has a fixed size,
the user may return it to a varying size by setting its Width and/or Height property to
VARYING.

Fix/Vary Row Height

A user can "fix" the height of a row by setting its Height property to FIXeD. The row will then
remain at its current height, neither growing nor shrinking as its entries are edited. When a
row has a fixed height, the user may return it to a varying height by setting its Height
property t0 VARYING.

If both row height and column width are FIXED, then a table entry cannot grow. Characters
that would require it to grow are accepted (with an audible tone and a warning message on
each successive character) and retained but are not displayed until the user makes the entry
larger or relaxes the size constraints.

Fix/Vary Column Width

A user can "fix" the width of a column by setting its Width property to FIXED. The column
will then remain at its current width, neither growing nor shrinking as its entries are edited.
When a column has a fixed width, the user may return it to a varying width by setting its
Width property to VARYING.

Change Table Size

A user can change the size of a table by selecting it and altering its Width or Height text
property, if its width or height is FIXED. He may also invoke the Stretch command (the
STRETCH soft key) or the Magnify command (the MAGNIFY soft key) to manually change the
size. The Stretch and Magnify commands work as in graphics. They set the table’s width
and/or height to Fixep, if they were not already so, depending on what was changed.

Stretching and magnifying alter the size of the area inside the table’s border; they do not
change its margins. This may cause the table’s rows and columns to reformat themselves, if
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their widths and/or heights are VARYING. A table may become too small to hold all of its
contents. In that case, information is clipped (retained but not displayed), and a warning
message is issued.

If a user wishes to change a table’s size while leaving its width and/or height VARYING, he
may edit its rows or columns or change its margins.

Change Row Height

If the height of a row is FIXED, a user can change its height by altering its Height text
property. If the height of a row is VARYING, a user can change its height by altering its
contents, for example by inserting or deleting carriage returns.

Change Column_ Width

If the width of a column is FIXED, a user can change its width by altering its Width text
property. If the width of a column is VARYING, a user can change its width by altering its
contents, for example by inserting or deleting carriage returns.

As an optimization, the widths of all columns in a table can be made equal by selecting
anything in the table and invoking the Set Column Widths Equal command in the document
auxiliary menu. This command FIXes all column widths and sets them all to the current width
of the tabie divided by the number of columns. The effect can be understood by imagining
that ruling lines are visible between every column and sub-column in the table; the distance
between all adjacent ruling lines becomes the same. (A user can subsequently alter
individual column widths in the normal way, including changing them back to VARYING.)

Create Sub-rows

A use can partition a DIVIDED column into sub-rows by selecting it and turning on its
REPEATING Subrows property. This causes each entry in the column to contain one sub-row.
These sub-rows initially have default properties, which the user may change. The user can
add additional sub-rows by the Create Row operation. Sub-rows behave in most respects
like other rows.

Only columns whose DIVIDED property is on can have sub-rows. Note that this means that
the header of any column which can contain sub-rows will be divided (see Figure TAB-11).

Create Sub-columns

A use can partition a column into sub-columns by selecting it and turning on its DIVIDED
Structure property. This causes the column to contain one sub-column and its Number of
Subcolumns property to be set to one. Alternatively he can select the column and invoke
the Divide Column command in the document auxiliary menu. This causes the column to be
split into two sub-columns, its DIVIDED property to be turned on, and its Number of
Subcolumns property to be set to two. These sub-columns initially have default properties
and an empty header, which the user may change. The user can add additional sub-
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columns with the Create Column operation. Sub-columns behave in most respects like other
columns.

Move/Copy/Delete Sub-row or Sub-column

Sub-rows and sub-columns are selected, moved, copied and deleted like other rows and
columns.

Copy Properties of Table, Row, Column, Column Headings, Ruling Line

A user can copy properties between tables, rows, columns, column headings, or ruling lines.
He selects a table or part of a table, presses the SAME key, and designates with the SELECT
button a source from which to copy the properties. The corresponding structure in the
source is highlighted while the mouse button is held down. For example, if a row or rows
are selected when Copy Properties is invoked, a row in the source is highlighted. As the
user moves the cursor around in the source. different rows will highlight, always the smallest
row containing the cursor. When the user releases the mouse button, the command is
carried out.

The effect is as tollows if the source and destination are:

Tables - copies all property settings from the source’s Table and Table Frame
property sheets except its name and its number of rows and columns.

Rows - copies all property settings from the source's Row property sheet.
Columns - copies all property settings from the source's Column property sheet.

Column Headings - copies all property settings from the source's Column Headings
property sheet.
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