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ABSTRACT 1

Abstract

User interlhce systems designed with a priori assumptions of what applications require

must be applied on real applications to prove the validity of their assumptions. This paper

discusses the stressing of a set of abstractions embodied in an experimental graphical user

interface system. A computer mail system using a glass teletype style interface was altered

to use and test this graphical interface system.
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INTRODUCTION

Chapter 1

Introduction

The introduction of high resolution displays and pointing devices has supported the

development of sophi:~ticated user interfaces. These systems facilitate high bandwidth

communication with their users. The use of the pointing devices can greatly simplify user

input to programs. The high resolution displays can be used to provide visual clues for

error correction, for conveying current status information, and for presentation of current

options. By allowing the user to select commands from a menu, complex tasks can be

invoked simply and unambiguously. Unfortunately, good interactive display interfaces are

difficult to implement, and can be the majority of the code written for an application [12].

A distinct issue from the advantages of a graphical interface are the advantages of

interface uniformity. A uniform system wide interface frees the system’s users from having

to learn a different interface for each application. Instead, they have to learn only one style

of command interactio~n. What the user learns when working with one application can be

applied to other applications in the system. From the designers’ point of view, only one

interface style needs to be constructed and refined.

In conjunction with the idea of refining a single interface style is the concept of

separating the interface’, from the application. An application program’s user interface has

traditionally been incorporated into the internals of the program. Thus, much of the

application programmer’s time has been devoted, not to the application, but to the

peripheral concern of acquiring and presenting data. By separating out the user interface

the job of designing and building the application is simplified, Furthermore, since the

interface developers can concentrate specifically on user interface issues, the result can be a

superior interface than the one which the application programmer would have developed.
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Uniform user interface systems which attempt to combine the advantages of graphical

interfaces with the advantages of a separate interface system are still experimental. The

optimal set of ~d3straclions necessary is nol known. This paper discusses slrcssing tile

implementation of a sol of abstractions which :.lllclllDl It) illovidc ;.~ unift)rm graphical

interface distinct from the application.

The application used to test this set of abstractions is an already existing computer

mail system. It was written with a glass teletype, or line oriented, user interface. The mail

system was selected because i! is being moved from a CRT based environn~ent to a high

resolution display based environment. Thus the mail system would be using a glass teletype

interface in an environment which could support a much better interface. Additionally, the

mail system is moving from a :~erial to parallel environment, adding another element to its

user interface design.

The overall goal of this work is to create a high quality user interface for this mail

system, and while doing so stress the abstractions of an experimental user interface system.

An enumeration of the specific subgoals for this implementation is as follows:

1. A clear division between the mail program and its interface.

2. Generic communication between the mail program and its interface.

3. Easy modification of the system.

,, ,,,~ ̄  ,~ PERQs.14. Utilization of the ~,r~,r,h~c.~ .... r,~,~ ..c,~.~

5. A graceful solution to l~he problem of providing sufficient information for
novices without making the system unwieldy for experts.

1pERQ is a registered trademark of PERQ Systems Corporation.
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Chapter 2
A Brief History

The early interaction between computers and their users was done using cards and

paper tape. With the advent of timesharing, interactive user interfaces came into being.

The medium used for user/computer communication was that of the teletype,

Consequently, teletype: style interfaces came into prominence. Teletype interfaces reflect

two points of the environment in which they were born. First, the baud rate between the

user and computer was slow, so brevity was important. Second, the cost per computation

was relatively high, so program efficiency was emphasized. Consequently, the user interface

for these systems were cryptic, reflecting those points. These interfaces were fine for their

user community, however, since that community was especially trained in how to use the

system. An example of an efficient teletype interface is the Shell of the Unix2 operating

system. Many of the system commands are cryptic and/or non-mnemonic, making it

generally difficult to learn.

Timesharing allowed many people to access the same machine simultaneously.

Computer mail came into being to satisfy their desire to communicate amongst themselves.

Computer mail has profited by the proliferation of two kinds of computer networks, the

Local Area Network (LAN) and the Packet Switched Network (PSN). The LAN connects

computers within a close geographic proximity, while the PSN connects distant LANs,

allowing communication between users on machines which are geographically separated.

This linking of users via computer networks has promoted computer mail as a third type of

communication between people, in addition to the more conventional telephone and paper

mail.

2Unix is a registered trademark of Bell Laboratories.
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As cost per computation has become cheaper, interest has moved into high

performance personal compulers. Work is being done on machines which feature high

rcs~luli~n ttisl~l~y~ and i~oinlitlg devices. These displ~ys c~tl SUl~por! high Clu~dity pr~gr~m~

output II~l’t~llgl~ tile tlSC ~1" gr~lphics, while usc~ illl’~tll C;~lll I~¢ C~|SCt| with the ttsc of I~oinling

devices to move ihc CUl’SO~ on the screen. ’l’his allows users to tman~biguously select items

fi’om a menu or fields in a lbrm. In this environment, the user interface has bccome a large

part of the application program, and suffers some associated costs. Designing, building, and

refining interfaces to take full advantage of the environment is expensive, time consuming

and difficult. Laurel. the coml~uter mail system on the Xerox Alto, has an example of a user

interface which does take advantage of its host’s display capabilities. However, the Laurel

user interface is unlike that of other applications on the Alto.

The next logical step is to have a unified environment. The newer Xerox machine, the

Star, and a simpler but simil~r machine, the Apple Lisa, are examples of systems which

present to their user’s a wholly unified environment. These systems are aimed for use in the

business office, not for the technologically elite. The lnterlisp-D and Smalltalk systems, on

the other hand, are aimed ligr computer experts, as they are examples of integrated

computing environments. Tl’tough these two types of systems are aimed for dissimilar

audiences, they have key points in common. They operate on high performance personal

computers, and they effectively utilize their mice and their high resolution displays in

providing to the user a generalized user interface for all applications.
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Chapter 3
Basic Concepts

Many unified user interfi~ce systems are still experimental. This chapter discusses a

few implementations, then goes into greater detail on the COUSIN user interface system.

3.1. User Interface Implementations

Perhaps the most well known of the user interface methodologies being researched at

C-MU is ZOG [8]. This system has been implemented on a Navy warship, the USS Carl

Vinson. ZOG is "a rapid-response large-network menu-selection computer interface."

Each menu, or frame, has some data and pointers to more detailed data on the topics

mentioned in the current frame. Its strengths include its self-explanatory nature and its

generality. ZOG works best in environments where there is a need for extensive

communication to the v~ser of data which cannot be algorithmically produced. This includes

such diverse applicatiorts as: data bases, guidance systems, and management nets.

ZOG is a specific instance of the more general concept of menus. The menu style of

interaction presents the user with data and a series of options for the allowed courses of

action at each menu. A strength of menus is the simplicity of what the user has to do at each

menu; a simple one key stroke response is al! that is required from the user. A cost of

menus, which ZOG typifies, is the tremendous overhead involved in having to precreate all

frames, and then have ~em appropriately cross referenced in the data base. Additionally,

the knowledgeable user is often forced to wade through many levels of frames to get at the

one he wants.

ZOG has a predetermined method of user interaction to which applications must

conform. The Descartes [12] project is an attempt to devise an integrated system wide user
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interface without the constraint that applications must conform to its single method of user

interaction.

Descartes is an attempt to prove the validity of the hypothesis that principles of

programming methodology ~nd I:mgtmgc design can help solve the problem of specifying

and creating interactive displa:¢ interfaces for software systems. Descartes extends research

on abstraction techniques to interactive program interfaces that use high-performance

displays. For specifying the user interface. Descartes relies upon models for specifying

display output, and for inteff~reting user input. Since what the user sees may be quite

different from what is stored in the program., this abstraction is consistent. Similarly, the

abstraction holds when the user input is some action requiring interpretation before being

utilized. Descartes also includes a specification system to allow system specification on a

"by component basis" (such as functionality, geometry, and format appearance). Descartes

uses style definitions to control what the actual interface is to look like. This is modelled on

the Scribe [11] text formatting system, in which the layout policy is determined by the

contents of a database, and is not predetermined.

Clearly, Descartes and ZOG are strongly divergent philosophies in approaching the

problem of user interface desi~.n, though each has been implemented on identical hardware.

Another system, being developed in the Carnegie-Mellon University Electrical and

Computer Engineering Department, is Delilah.

Delilah uses menus tbr t’he basis of its interaction with the user. Delilah has a menu

definition language for specifying what the menus are to look like, and keeps these

definitions in a file separate fr.~m the application program. Delilah communicates with its

application programs through high level subroutine calls. Delilah supports one form on the

screen at a time. The hardware on which Delilah runs is reflected in the variety of control

keys it accepts as input. Delilah is intended to be a command processor for a package of

CAD tools.
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3.2. COUSIN

COUSIN3 is a for~-based user interfi~ce system which, an:dogously to Delilah, has its

form definitions in ~ file separatc from the ;~pplicalion, m~d whose applications

communicme with it through subroutine calls. COtJSIN is an experimenlal implementation

of a generalized user interface system Ibr the Si’ICE 4 project in the Carnegie-Mellon

Univcrsity Computer Science l)epartment.

The operating system for the environment, Accent,5 is based on message passing

between multiple proce, sses. On top of this runs Sapphire,6 the screen manager. Sapphire is

a window system whicl~ uses icons to indicate the current process executing in each window.

Hence, the user may have multiple processes active at once, and be aware of their relative

state simultaneously. Only one window at a time may accept user input from the mouse or

the keyboard. The window currently accepting input is considered the listening window,

and is selected by moving the cursor into the window or its icon and clicking a mouse

button. Sapphire does not yet allow free motion of text between windows.

Accent and the software it supports run on PERQS,7 which are currently being used in

the role of the SPICE machine. A PERQ iS a stand-alone high performance personal

computer. In the C-M U CSD environment, a large number of PERQS are connected via an

Ethernet8 connection to printers, the C-MU CSD computer network, and to other PERQS.

The PERQ has a high resolution black and white display, and uses a mouse for facilitating

cursor control.

3COoperative USer INterfaces.

4Scientific Personal Integrated Computing Environment.

5Accent is a registered trademark of Accent International, Inc. The product it designates is sold as a spice and
its only ingredient is mono~,dium glutamate (MSG).

6Sapphire is being developed at P~ao Systems for the S~c~ environment.

7pErtQ is a registered trade~a~ark of PERQ Systems.

8Ethernet is a registered trademark of the Xerox Corporation.
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COUSIN [3] is intended to be a single central user interface for all applications within

the SPICE system. COUSIN is based upon several abstractions, some of which are:

¯ lhc details of an al~plicatiotfs interface arc to be deflated externally Io tl~c
applic~tion. This has the adwmiagcs that the intcr~,wc tlcfinilion should be

much smaller than it otherwise would be. and that changes to the definition

need not affect the application.

¯ The user will interact wil]h the application through the use of Ibrms. This coarse
grained style of interacti~m is well suited for many applications.

Why choose a computer mail system to stress an interface system? Mercury was

intended to be run in SPICE, and an attempt had been made in its design to separate out the

user interface features. Additionally, computer mail is a far more complicated application

than those which COUSIN had been tried on before. It also has the coarse grained style of

communication for which COUSIN is appropriate.

Computer mail systems are highly interactive systems involving a lot of data, and

using many operations. Mercury as it exists on the VAX has a constrained syntax command

language, because constructing; a natural language interpreter is very difficult. However,

constrained syntax command languages are hard to learn. A graphical interface can be a

superior alternative.

COUSIN forms are graphiical objects consisting of different fields. The forms contain

fields for commands to the application, fields for parameters associated with those

commands, and fields for output from the application. The forms themselves are unique to

each application, but the layout is dynamically created by COUSIN freeing the application

writer from worrying about the details of the screen layout. The use of these forms is the

basis for communication amo~g all applications using COUSIN, providing the user with a

uniform interface. The user interacts with the application by filling in parameter fields,

selecting command fields, and reading the output fields.

When a command has been selected, COUSIN performs graphical highlighting of the

parameter fields associated with that command. If a command’s parameter fields are

incorrectly filled or empty, COUSIN does not deliver the command to the application until

the user corrects the incorrect fields.
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If a field value is in error, COUSIN will highlight the field in error by presenting it in

reverse video. This is done if COUSiN fails in attempting to replace it with the correct value

whell Ihc Col’reel wilu~; is klloWll, expanding it to the correct v;ihle if the new value is ~l

substring ot" :l correct v~lhic, t)i prcsciitil]g ~i IllCllll el" the ~dtCln~ttivc Ct~lrcctions when more

than one may apply. ’l’he validity of a field wllue is checked whenever that field vahle has

been changed.

COUSIN has seve.ral ways of letting the user access possible values for a parameter

field. The user may cycle through the set of possible values, ifthis set has a known universe

of values. In addition, the default value for a field may be selected, the current value

deleted, alternative values displayed, or new values inserted.

Command fields also have more than one way in which they can interact with the

user. COUSIN changes the cursor appearance to reflect the properties of the field it is over.

Instead of causing collection of parameter values, selection of a command field can result in

the display of a new form, called a subform. The subform can have all the different kinds of

fields that a form can have, and may be used to group related sets of commands or to make

available commands which are less commonly used than those in the first, or top, form.

Command selection is done by moving the curser over the field of the desired

command and pressinlT; a mouse button. COUSIN supports both a novice method and an

expert method. In the novice method, the user selects the desired command, observes the

highlighting of the relevant parameters, fills them in or changes them as necessary, then

selects the command again to issue it to the application. When he knows ahead of time

what the relevant parameters are, he can simply enter the values into the germane parameter

fields, then select the command twice.

These points illustrate many of the strengths of the form paradigm. COUSIN has been

tested on simple applications. The adaptation of the Mercury mail system to COUSIN is all

experiment to find interface needs which show up in larger applications.

The form shown in Figure 3-1 is representative of what a COUSIN form looks like, and

also of the kinds of applications to which it has been applied. The top band is the Sapphire
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File Transfer Program

Store

Relrieve

QUIT

Remote I lost

Transfer Mode

[Remote File Name
I_____ ....

I[RemoleAccount

I[Remote Password

Remote Prefix

Remote Suffix

Local Prefix

Local Suffix

Figure 3-1: Example COUSIN Form

title bar. The large field benea~Lh the band is a window for COUSIN to communicate with the

user. The three fields on the left, Store, Retrieve, and QUIT, are intended to appear as

buttons9 which the user will select, or press, to issue the command that field represents. The

large field at the bottom of the form is for responses from the application to the user. The

rest of the fields are parameteR; of the command buttons.

The way a user would interact with this form is by selecting a command button, and

9These buttons are to be distinguished from mouse buttons. A mouse button is a physical button which the
user depresses. The Cousin button is a field on the form which is intended to represent what a three dimensional
button looks like. Selecting a Cous~r~ button requires moving the cursor over the field in the Cousin form and
depressing the mouse button.


