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ABSTRACT

Menu systems are useful learning aids for users unfamiliar with a system. This
memo describes the Menu Creation and Interpretation System (MCIS) that can pro-
vide the user interface and the high-level control structure for any menu-driven
software system. The Menu Creation and Interpretation System provides a friendly
environment, including extensive help facilities. MCIS is written in the C program-
ming language under the UNIX* operating system. It can be used in any environ-
ment that includes a C compiler and the standard I/O library.

MCIS is designed to be application independent. It provides a single tool for
both system development and user training thus simplifying these tasks. MCIS’s
power comes from the modular linking of the menu items and the actions they
invoke. The choice of any menu item can either display another menu, execute a
program or a subroutine, or display a menu that collects parameters for program or
subroutine execution.

Human factors consideration have been stressed as an important part of the
system design. The user is able to jump from one menu to another, obtain help
whenever it’s needed, and easily recover from typing or logical errors. Menu sys-
tems created with MCIS are extensible and easily modified, enabling them to meet
changing user needs. Other features include interactive menu definition and system
customization through the specification of default parameters.

MEMORANDUM FOR FILE

1. OVERVIEW
1.1 General Description

A menu is text which may provide the user with information, but usually presents several
choices. These choices, or menu items, are frequently numbered. The user interacts with the
menu by choosing among the items, each of which either provides information or causes some
computerized action to occur. The key feature of MCIS is its modular linking of the menu
items and the actions they invoke. The choice of any menu item can either display another
menu, execute a program or a subroutine, or display a menu that collects parameters that are

* UNIX is a trademark of Bell Laboratories
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passed to a program or a subroutine. Given this capability, MCIS can be used to create any
menu-driven system, no matter how general or special purpose. It provides a structure upon
which 2 menu-driven system can be built to meet a wide range of user needs.

1.2 Structured, modular design

The separation of the items displayed on the menu-and the actions caused by their selec-
tion provides the modularity necessary for a very fiexible and extensible system. It is highly
desirable to have a system capable of adapting to evolutionary changes in its functional require-
ments and, eventually, to changing user needs. Menu systems created with MCIS are easy to
modify. The number of actions needed to modify a system are limited by MCIS's modular
design. The menu editor. supplied with the system to aid user’s in menu system modification,
is described in greater detail below.

1.3 State transition graph model

The menu system structure can be thought of as a network or state transition graph. Each
menu corresponds to 2 node of a graph or a state of an automaton. Transitions are well
defined. corresponding to a user’s cheice and the action it invokes. Each choice brings the user
to a new suate. Generally, the actions associated with a state are the display of 2 menu or the
execution of a load module. This system is very flexible for the user because each menu
(state) is named. An inexperienced user can traverse the menu system to a desired point by a
succession of choices. An experienced user can move directly to a desired menu (state) by
supplying the system with the menu’s name.

1.4 Human factors considerations

Human factors considerations are incorporated in the design in the form of extensive help
and error recovery facilities. MCIS enables menu designers to supply help facilities at every
step a user takes. Help menus are created like any other general purpose menu. In addition,
when a user is prompted for specific data in a parameter collection menu, 2 special type of
menu described below, help is available to- the user for each system prompt. When a user
makes a typing or a logical error in responding to a general purpose menu or a parameter collec-
tion menu it is simple to correct. For example, the parameter collection menus have an option
that allows the user to verify his responses and change any of them.

1.5 System customization

MCIS also includes a feature that enables menu designers to customize menu-driven sys-
lems 10 provide various users a unique view of the system. A table containing default values
for parameters in parameter collection menus can be provided to the system at run time. This
feature is utilized to taiior the system to the limitations and needs of each user or user group.

2. GENERAL DEFINITIONS

There are two types of menus. The first type is 2 general purpose menu which contains a
heading, optional help or descriptive text, menu items and a prompt asking the user to choose a
menu item.

Here is an example of a general purpose menu.

'
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THIS IS THE MENU HEADING
This is the optional descriptive text that can describe the
menu to the user or provide some general help information.
1. First menu item - Display a menu

2. Second menu item - Run a pfogram

3. Third menu item - Collect parameters

Choose an item number _

The second type of menu collects parameters that are passed to a load module. Parameter
collection menus are unlike general purpose menus in that the user is not given a list of menu
items from which a single choice is made. Parameter collection menus are line-by-line interac-
tive dialogues between the system and the user. The user is prompted for specific information,
as in the example below, and either responds with that information ar asks for help. A help
routine provides information that should enable the user to respond more knowiedgeably when
reprompted for the information. Help routines are described in more detail below.

When the user has responded to the last prompt for data on a parameter collection menu,
the responses can be verified and re-entered if the user so desires. An opportunity is then
given to re-enter any of the responses.

At present, the parameter collection menus are designed for character mode, as opposed
to block mode, terminals. There are no accommodations for tabbing between fields or any of
the other features of block mode terminals. The ability to handle block mode terminals is a
desirable enhancement which will be addressed in the future.

An example of a parameter collection menu in which a user asks for help, verifies
responses and changes one response is given below. The user’s responses are in capital letters
to distinguish them from the menu system’s prompts. The symbol "c/r" stands for the carriage
return. This response terminates the "item number - change to" prompting cycle.
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THIS IS THE PARAMETER COLLECTION MENU HEADING

Message name? HELP
The current message name is "banana”.
BANANA

Directory where message can be found? MY STORAGE
Where wouid you like to send the message? HELP

Possible destinations include:
Yankee Stadium Bronx, N.Y.

Eskimo Pies Circle, Alaska
Home Goods,Inc. Apple Pie. US.A.
ABC Trucking Bayonne, NJ.

Where would you like to send the message? HOME GOODS,INC.
Do you wish to verify your responses? (y/n) Y

1. Message name? banana
2. Directory where message can be found? my storage
3. Where would you like to send the message? Home Goods,Inc.

Do vou wish to change any responses? (y/n) Y

Do you wish to change some or all? (some/all) SOME
Item number? 3

Change to? ESKIMO PIES

item number? c¢/r

MCIS consists of three phases: creating and defining menus, using the menu system once
it’s created. and medifying the menu system to meet any changes in user needs. The first and
third phases are used by the menu designer. The second phase is used by the menu user.

MENU CREATION

In the creation phase the menu designer defines the menu system structure. An interac-
tive program prompts the menu designer for the contents of the menus. This proceeds from
heading to descriptive text to the menu items. For each menu item, the item as it will be
displayed is entered along with the action which occurs in response to selection of the menu

item. The actions that can occur are:

a.
b.

c.

dispiay another menu.

execute a load module and, after it has completed execution, display another menu.

display a parameter collection menu, pass the parameters to a load module, execute the
load module and, after the load module has completed execution, dispiay another menu.

After a load module has completed execution (in cases b and c above) either type of
menu can be displayed. An example of a menu creation session and the menus produced by

the session is in the appendix to this memo.
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4. USING THE MENU SYSTEM

In this phase a user is able to navigate through general purpose and parameter collection
menus. A user will usually respond to a prompt from a general purpose menu with an item
number. Two other responses are also recognized. The user can request the list of all general
purpose menu names or he can supply the name of a general purpose menu, causing that menu
to be displayed. Adding this fiexibility to the system allows the user to:

1. return to menus he has already seen during this session to correct errors or review the
menu system

2. save time descending through the menu hierarchy when a specific known menu is desired

3. jump to menus that contain help information, then return to the original menu or another
menu.

The help facilities are tailored to the two types of menus. Help menus are available from
general purpose menus and help routines are available from parameter collection menus. A
menu designer can provide a hierarchy of general purpose help menus. For exampie, one help
menu, named “help’, could give an overview of the menu system, including the help facilities
available, while others could explain specific functions in more detail. For instance, a menu
named help commands’ could explain and assist in the use of the different commands available
to the user. In a parameter collection menu a user can get help in responding to the prompt for
a specific parameter. Help routines, supplied by the menu designer in the creation phase, are
linked to the prompts in parameter collection menus. Unlike heilp menus, which are context
independent and invoked by their unique names, help routines are context dependent. A help
routine is known only at the response point, or points, where it is invoked. Consequently,
users can invoke heip routines in response to prompts in parameter collection menus with the
keyword "help”.

The flexibility of the help facilities provides a friendly environment that is easily modified
to meet changing user needs. These changing needs might require either the contents or the
nature of the help routines to be modified. The modularity of the system enables any help rou-
tine changes to be incorporated into the system by simply editing the outdated routines and
recompiling the system.

The user can supply a table, described in the overview section, which contains defaults for
items in parameter collection menus. Static and dynamic defaults are available:

1. A static default suppresses the prompt for the parameter and sends the default value to the
load module. For example, a clerk who is constrained to send messages to one company
will not be prompted for a message’s destination. The name of the company, as specified
in the default table, will be passed to the routine that sends the messages.

2. A dynamic default is displayed with the parameter collection prompt. The user can choose
to override or retain this default. For example, a clerk who usually sends all messages to
one company but occasionally sends messages elsewhere would normally retain the default,
overriding it when required.

§. MENU MODIFICATION

Rather than recreate an entire menu system a menu editor will be provided so that the
menu designer can make modifications to the system. This allows a user to change, delete and
add entire menus or any parts of menus in an existing menu structure. The modification phase
works like the creation phase. It prompts for information and will display, change, add or
delete any of the information previously created. The menu editor edits the data files that con-
tain menu text, the sequence in which actions are invoked, and the names of the programs and
subroutines, including help routines, that the menu system uses. Some editing, such as
correcting typing errors in menu text, will not require recompilation of the menu system. Any
changes to the programs and subroutines the system uses or any additions or deletions of pro-
grams or subroutines requires that the menu system be recompiled.



6. CONCLUSION

This system was written in the C programming language under the UNIX* operating sys-
tem. The size of the creation phase load module is 6k, the interpretation phase without any
user-provided modules is 14k, and the menu editor is approximately 20k.

MCIS was built as a general purpose tool to provide the user interface and high level con-
trol structure for any menu-driven software system, inciuding computer-aided instruction sys-
tems. It significantly simplifies the task of building menu-driven systems and help facilities as
well as making them modular, extensible and easily modifiable.
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APPENDIX

This is an example of a menu system creation session. The session is initiated with the com-
mand: :

collect aa bb

The keyword "coliect” is the command the user will issue to initiate the session. The parame-
ters "aa" and "bb" are names of data files where the data produced by the menu creation session
will be stored. These data files, a C-language subroutine, and a command procedure file are the
outputs of the menu creation session. The data files and the C-language subroutine are inputs
to the menu generation phase which is invoked, after executing the command procedure file,
by the command “generate”. The "generate” command has to be supplied with the two data files
and, optionally, with the default table used to customize the system.

MENU CREATION

You have just initiated a menu system creation session. In this session
you will be prompted for :
1. The menu name
2. The type of menu you are creating. The choices are:
a. General purpose menu (m)
b. Parameter collection menu (p)
3. The menu header
4. Any descriptive text that will be displayed with the menu
5. The menu items displayed on the menu
6. The actions invoked by the choice of each menu item

A menu item can be one of four possible types depending on the
action it invokes and the type of menu it is associated with. A menu
item on a general purpose menu can either:

1. display another menu {m)
2. run a load module (1)
3. display a parameter collection menu (p)

There are a different series of prompts that the system expects you to
respond to depending on the action associated with the general purpose menu
item. The fourth type of menu item is associated with items displayed on
parameter collection menus. These items are collectors (¢). When a

menu item is a collector you are prompted for the name of the help

routine that will be invoked when a user requests help in responding to

the prompt for this menu item.

If you have any further questions about menu creation please consult
your user manual.

Menu name?
first menu

Menu type (m or p)? m

Menu header?
FIRST DEMO MENU



Descriptive or supplementary text?

This is a test menu that demonstrates some of the capabilities of the
Menu Creation and Interpretation System.

)

Item?
Display the second demo menu

What type of action will the choice of this item invoke (m.l,p,c) ? m

What is the name of the invoked entity?
second menu

Item?
Run the editor

What type of action will the choice of this item invoke (m,l,p,c) ? |

What is the name of the invoked entity?
ex_edit

What is the type of menu that will be displayed
after the load moduie has completed its execution (m or p)? m

Menu name? first menu

Item?
Collect parameters to pass to a program

What type of action will the choice of this item invoke {m,,pc) ? p

What is the name of the invoked entity?
pcollect

What is the name of the load module to call
after the parameters are collected? runner

What is the type of the menu that will be displaved
after the load module has compieted its execution (m or pP)?m

Menu name? second menu

ftem?
c/r

Menu name?
second menu

Menu type (morp)? m

Menu header?
THE SECOND DEMO MENU

Descriptive or suppiementary text?
c/r



Item?
Display the first menu

What type of action will the choice of this item invoke (m,l,p,c) 7 m

What is the name of the invoked entity?
first menu

Item?
Collect parameters for another program

What type of action will the choice of this item invoke (m,l,p,c) ? p

What is the name of the invoked entity?
peollect

What is the name of the load module to
call after the parameters are collected? run2

What is the type of the menu that will be displayed
after the load module has completed its execution (m or p)? m

Menu name? first menu

Item?
c/r

Menu name?
peoilect

Menu type (m or p)? p

Menu header?
PARAMETER COLLECTION MENU

Descriptive or supplementary text?
This menu collects arguments for the programs runner and run2.

These programs take a file name and a key for their arguments. Runner
encrypts the file using the key, run2 decodes the file using the key.

3
Item?
File name:

What type of action will the choice of this item invoke (m,l,p,c) ? ¢

Name of the help routine to execute
if the help is requested for this item? hfile

Item?
Key:

What type of action will the choice of this item invoke (m,l,p,c) ? ¢

Name of the help routine to execute
if help is requested for this item? hkey
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Item?
c/r

Menu name?
help

Menu type (mor p)? m

Menu header?
HELP MENU

Descriptive or supplementary text?

This menu is a help menu that is being supplied with the system
to assist the user if he types the menu name "help” in responding to
the prompt at the end of one of the general purpose menus.

On this menu a description of the menu system could be provided
to answer some of the questions a user might have. This menu could also
explain how the help facilities work on the parameter collection menu,
peollect. It might also describe the keyword "list" that will display
the names of all the general purpose menus. It might also inform the
user that he can respond to the prompt at the end of a general purpose menu
with one of those names to display that menu.

A help menu with information more specific to any of the general
purpose menus can also be created with this system to provide more specific
types of information. This menu might be named "help 77", where the
two questions marks are replaced by the keyword that warrants the
systems assistance.

)

ltem?
Display first menu

What type of action will the choice of this item invoke (m,l.p.c) ? m

What is the name of the invoked entity?
first menu

Item?
Display second menu

What type of action will the choice of this item invoke (m,l,p,¢) ? m

What is the name of the invoked entity?
second menu

Item?
c/r

Menu name? c/r



A-5

These are the menus that were created by the example menu creation session.

" FIRST DEMO MENU

This is a test menu that demonstrates some of the capabilities of the
Menu Creation and Interpretation System.

1. Display the second demo menu
2. Run the editor
3. Collect parameters to pass to a program

Choose an item number _

THE SECOND DEMO MENU
1. Display the first menu
2. Collect parameters‘form another program

Choose an item number _

PARAMETER COLLECTION MENU
File name:

Key:



HELP MENU

This menu is 2 help menu that is being supplied with the system
to assist the user if he types the menu name "help” in responding to
the prompt at the end of one of the general purpose menus.

On this menu a description of the menu system could be provided
to answer some of the questions a user might have. This menu couid also
explain how the help facilities work on the parameter collection menu,
peollect. It might also describe the keyword “list" that will display
the names of all the general purpose menus. It might also inform the
user that he can respond to the prompt at the end of a general purpose menu
with one of those names to display that menu.

A heip menu with information more specific to any of the general
purpose menus can also be created with this system to provide more specific
types of information. This menu might be named "help ??", where the
two questions marks are replaced by the keyword that warrants the
systems assistance.

I. Display first menu
2. Display second menu

Choose an item number _

s e



