To the Graduate Council:

I am submitting herewith a thesis written by Regis S.
Loffman entitled "User Interface for a Partially Incom-
patible System Software Environment with Non-ADP Users."
I have examined the final copy of this thesis for form
and content and recommend that it be accepted in partial
fulfillment of the requirements for the degree of Master
of Science, with a major in Computer Science.

Dk C Mo

Charles P. Pfl%%gefﬁ Major Professor

We have read this thesis
and recommend its acceptance:

DY S

%(A/L/(,(/& 2?/1/(4 v éw

Accepted for the Council:

Vice Provost
and Dean of The Graduate School



STATEMENT OF PERMISSION TO USE

In presenting this thesis in partial fulfillment of
the requirements for a Master's degree at The University
of Tennessee, Knoxville, I agree that the Library shall
make it available to ©borrowers under rules of the
Library. Brief quotations from this thesis are allowable
without special permission, provided that accurate
acknowledgment of the source is made.

Permission for extensive quotation from or reproduc-
tion of this thesis may be granted by my major professor,
or in his absence, by the Head of Interlibrary Services
when, in the opinion of either, the proposed use of the
material is for scholarly purposes. Any copying or use
of the material in this thesis for financial gain shall

not be allowed without my written permission.

Signature ‘7%10 JX%L" \

Date mM a? /9f{




USER INTERFACE FOR A PARTIALLY INCOMPATIBLE

SYSTEM SOFTWARE ENVIRONMENT

WITH NON-ADP USERS

A Thesis
Presented for the
Master of Science

Degree

The University of Tennessee, Knoxville

Regis S. Loffman

June 1987



ACKNOWLEDGMENTS

I am grateful +to Dr. Charles Pfleeger, Dr. Maria
Zemankova, and Dr. David Straight for their cooperation
and assistance as members of my thesis committee. I am
most appreciative of the guidance provided by Dr.
Pfleeger in his role as head of the committee.

I would also 1like to acknowledge Martin Marietta
Energy System’'s corporate support of my academic pur-
suits.

I extend a very sincere thanks to the management of
Oak Ridge National Laboratory and especially to my
colleagues for their personal and professional support
over the past three years.

I am also thankful to my husband for his patience and

support.

ii



ABSTRACT

Good user interfaces to computer systems and software
applications are the result of combining an analysis of
user needs with knowledge of interface design principles
and techniques. This thesis reports on an interface for
an environment (a) that consists of users who are not
computer science or data processing professionals and (b)
which is bound by predetermined software and hardware.
The interface was designed which combined these consid-
erations with user interface design principles.

Current literature was investigated to establish a
baseline of knowledge about user interface design. There
are many techniques which can be used to implement a user
interface, but all should have the same basic goal, which
is to assist the user in the performance of a task. This
can be accomplished by providing the user with consis-
tent, well-structured interfaces which also provide

flexibility to adapt to differences among users.

The interface produced used menu selection and
command language techniques to make two different
operating system environments appear similar. Additional

included features helped to address the needs of differ-

ent users. The original goal was also to make the
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transition between the two systems transparent. This was

not fully accomplished due to software and hardware

limitations.
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CHAPTER I

INTRODUCTION

End wuser computing needs are becoming increasingly
important as hardware and software proliferate in our
society. This is evident in the variety of applications
available, and the variety is expected to grow as users
become more confident. It is tedious to the user, espe-
cially the user who is unfamiliar with computers and data
processing, to cope with idiosyncracies of software. The
issue is further complicated when the user has several
software applications each with its own unique language
or interface. The situation can be even worse when the
hardware environment is not designed for the application.

This thesis presents the design and partial imple-
mentation of a wuser interface to integrate a system
composed of multiple software applications in a partially

incompatible system software and hardware environment.

Background

The particular environment being studied in this
thesis is a government agency with over one hundred
offices trying to make best use of a set of available

tools. The user environment consists mostly of personnel



specialists who use the system for word processing and

access to data base applications.

Not much is known about the capabilities and limita-
tions of the total hardware-software environment. The
hardware, the software which supports it, and any
software applications developed will be distributed to
approximately 200 sites within the United States and
overseas. A better interface is needed for any applica-
tion in the environment to be successful. The subject cf

this thesis is the development of a better interface.

Purpose

This thesis reports on a user interface for access to

an integrated system. The user accesses a variety of
software applications, each of which has a unique set of
system software components. Because the +typical user is
unfamiliar with automated data processing (ADP), an

important goal of the interface 1is that it minimize
apparent differences between the various components. A
way to accomplish this is to make access, use, and syntax
of these components as consistent as possible. No
attempt will be made in the interface effort to optimize
execution or access time of the underlying software.

This thesis reports on user interface design consid-

erations, the environment in which the integration is to



take place, the resulting interface that will integrate
the components, and the overall ability and effectiveness
of the attempt to integrate the components in a manner
transparent to the user.

The focus of the thesis is not the details of making
software run in the particular environment. The focus is
the analysis of user needs and abilities and then the
application of the principles of interface design to the
design of a user interface which will make the different
components more comparable.

The result of this thesis was a prototype system
intended to show the viability of an integrated human
interface +that uses both predetermined hardware and
software, and a mode of ©presentation familiar to the
users. The system produced was a demonstration project,
intended to elicit user feedback. It is expected that
there will be substantial change to the basic system as a

result of that feedback.

Approach

System design in general and user interface design in
particular are implemented through a combination of
hardware and software tools and techniques. The scope of
this thesis is 1limited by predetermined software and

hardware constraints. The hardware with which the



interface is to be implemented is required to be a

monochrome monitor (green on black screen), a parallel
printer and a serial printer for output, and a keyboard
for input (a detailed description of the hardware
environment appears in Chapter III). The system software
is defined by two very different operating systems and a
limited set of development software. (A more detailed
description of the hardware and software environment
appears in Chapter II1I1.)

The user community is large in number and widely
dispersed geographically. The typical wuser 1is not
familiar with automated data processing and uses the
system to accomplish office automation tasks. The level
of available assistance at each office for computer
related problems varies.

Because there 1is no option to acquire additional
hardware or software for all of the sites, the only
flexible part is the user interface which can be built on
top of the hardware and system software. The thesis
work focuses on the introduction of flexibility into this
environment by the development of a user interface using
only the available resources.

The approach taken by this thesis is four-fold.
First, an investigation of the current literature was
conducted to establish a baseline of knowledge about user

interface theory and practice. The results are presented



in Chapter 1II. User interface is the term used through-

out this thesis, but 1in the literature it 1is also
referred to as ergonomics, human factors engineering?,
human engineering**, and other similar terms in different
sources.

Second, an analysis of wusers’ abilities, needs, and

skill levels was done. Third, based on knowledge of the

application environment (user, hardware, and software as
described in Chapter III), a set of features was chosen
to be implemented. The features and the rationale for

their selection are described in Chapter 1IV.

Fourth, the last part of the thesis work involved the
actual implementation of the selected features. The
results of this effort are reported in Chapter V.

Appendices A through F illustrate features of the
hardware;software environment available to the user.
These are the features supplied by the manufacturer.
Appendices G through I contain the code written for this
thesis as a response to the very different system

supplied components.

*tHuman factors engineering or ergonomics -~ "The
common objective of all human factors work is simply
stated: to achieve, through appropriate design, func-

tional effectiveness of whatever physical equipment or
facilities people use." [Foley et al. 14]

tsHuman engineering - ‘"refers to the interaction
between the design of tools and the resulting ease of use
by people” [Crawford 302]



CHAPTER 1II

USER INTERFACE DESIGN CONSIDERATIONS

Before advances in technology made computers smaller,
relatively inexpensive, and less intimidating, computers
and computer software were available to and used only by
professional computer scientists and data processors.
They were basically 1inaccessible to the lay person.
Their cost was so high that only major organizations
(government offices or businesses) could afford them.
Even within these organizations computers and the
applications they ran were controlled by and contained
within a data processing department or computing organi-
zation.

Today, this scenario 1is obsolete. Because of
personal computing, computers are in widespread use, and
the users range from the completely inexperienced user to
the sophisticated programmer. Given this wide range of
experience within the user community, it is difficult for
one computer system to adequately address the wide scope
of needs. This is where the user interface comes into
play. The user interface is what allows the user and the
computer to communicate. "An ultimate goal of systems
design is for the wuser interface to no longer be a

barrier to the use of the capabilities by the people who



want to use them"” [Hammer]. Foley et al. refer to
interactive graphics but their thoughts easily apply to
computer systems in general:

When a person uses an interactive

graphics system to do real work, he

wants the system to virtually disappear

from his consciousness so that only his

work and its ramifications have a claim

on his energy. [Foley et al. 13]
The user interface is accomplished through a combination
of hardware and software techniques. As mentioned in the
introduction, hardware selections are not an option in
this situation and, therefore, only software options are
available for the problem solution.

All software designers should take into account the

differences between humans, software and hardware, and

the strengths and weaknesses of each.

The human’s thought patterns are
associative, integrative, and diffuse;
the ©program’s thought processes are
direct, analytical, and specific.

These differences are complementary and
productive because the homunculus does
well what the human cannot. {Crawford
3021
{"THomunculus" is a term which Crawford wuses to refer to
an intelligent being within the innards of the computer.)
By keeping aware of these differences, the designer
can produce a system that can perform the types of
activities which the user does not do well. In situa-
tions where the user’s participation 1is necessary, the

presentation of information can be structured to minimize
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the user’s less creative efforts, allowing the majority
of the wuser’s efforts to be devoted to creative thought

processes.

User Characteristics

The consensus of the sources examined 1is that the
designer must know the intended user of the system. The
success of system and user interface design affects user
acceptance of the system, user productivity, training
costs, etc. [Foley et al. 14)]. There is a wide range of
users with high expectations and the ideal interface
would be tailored to each 1individual user’s needs and
abilities.

Foley et al. note the difference between users in the
following manner:

A knowledgeable user requires a wider
range of facilities and finer, more
precise tools than a less knowledgeable
user, before he will regard the system
as efficient, accurate, or pleasurable.
The experienced user can tolerate a
much higher apparent "memory load" with
many fewer prompting features. 1Indeed,
evidence indicates that a system design
that works well for the inexperienced
user can be unproductively slow, crude,
and displeasing to the experienced
user. [(Foley et al. 18]
Similarly, Shneiderman [226] notes that with "experi-

ence and maturity, users resent the computer’s dominance

and prefer to use the computer as a tool."



Branscomb and Thomas suggest a layered interface

approach which reflects the differences among users
[Branscomb and Thomas 227]. This layering can be accom-
plished using different dialogue techniques appropriate
to the different types of users. (Dialogue techniques
will be discussed later in this chapter.) The introduc-
tion of more complex commands as a user’s knowledge
increases is also a way to achieve layering.

Several authors [Branscomb and Thomas 228, Botteril
397] refer to the user’s profile which would keep note of
which interface 1is appropriate to the individual user.
This profile could also maintain a record of the uder’s
progress and adapt the interface to the user’s current

level of interaction.

User Interfaces

The tailoring of a system to a particular user is not
always possible due to the 1limitations of available
resources (programming, hardware limitations, etc.).
However, much can be done to improve systems and their
interfaces by incorporating some of the following
concepts and techniques.

If the user accesses more than one system, data base,
etc., it 1is Dbeneficial if systems are designed with

consistency as a common goal [Botteril 393]. Consistency



in this context refers to dialogue design, command
vocabulary and structure, procedural flow through each

system, error handling techniques, etc.

Command vocabulary achieves consistency at two
levels. One level is the semantics level which refers to
the meanings of a language. The other is the syntax

level which refers to how the words in the language
convey the semantic meaning.

By having systems and interfaces available that
support consistency, the user experiences reduced
learning time. If the user learns one system and then is
presented with another which 1is consistent with the
first, less training will be required and the second
system will be learned in a shorter period of time. By
keeping systems consistent, what the user has learned is
reinforced and the retention time will be increased. The
user is less likely +to be presented with an unfamiliar
situation which in turn will increase the user’s self-
confidence and confidence in the systems themselves.

The ideal system is one in which the user can never
make a mistake. Of course this is wishful thinking but a
goal of each system should be to minimize the likelihood
of wuser error. This can be accomplished by careful
dialogue structuring. The wuser should be provided with
help facilities which provide more information when

needed. The user should be provided with the capability
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to withdraw from a situation before taking an irre-
versible action. A further capability would allow the
user to undo an action that turns out to be not what was
intended or wanted [Botteril 398, Branscomb and Thomas
230].

When the wuser inevitably makes a mistake, the system
should provide helpful, non-antagonistic messages which
provide the wuser with enough information to correct the
situation. The not uncommon situation of the user’s
being presented with a cryptic message, often just iden-
tified by a message number, should be avoided. This
abbreviated message requires the user to refer to another
source (a manual) to interpret the message. The author’'s
experience has often entailed searching for a manual
that, once found, reveals that either the page explaining
the error is missing or that the message is just repeated
in hard copy format with no solution offered.

Having established the user’s needs and the overall
goal of assisting the user, the designer must choose the
dialogue form. Shneiderman [226] notes that when
designing for novice users "every attempt should be made
to make the user at ease, without being patronizing or
too obvious." This can be applied to how dialogues are

structured and how messages are constructed.
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Different Dialogue Types

There are many different dialogue types from which to
choose when designing the interface. Martin lists
twenty-three "techniques of conversation” employing a
screen and a keyboard to perform alphanumeric displays
and input [Martin 87]. Cole et al. [217] have a shorter

list of dialogue categories:

question-and-answer function keys

form filling command language
query language graphic interaction
menu selection natural language
hybrid dialogues parallel dialogues

These ten categories seem to represent the range of
dialogue types. The following is a composite discussion
of each from the literature and their respective merits.
They are presented in an approximate order from "appro-
priate for use by inexperienced users" to "appropriate

for experienced users” as determined by the author.

Question-and-Answer

Question-and-answer is an effective technique for use
with inexperienced |users. The user is presented with a
set of predefined, system-initiated questions, one at a

time. This technique has a limited usage scope and is
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best used in an environment with well-defined interaction
sequences.

This type of dialogue can be (machine and human)

resource intensive. Computer time is required to
generate the screen and interpret the response. This
method also requires telecommunication resources to

transport the screen and keyboard information between the
terminal and computer.

The user’s effort is devoted to the actual typing of
the responses to each question. This involves the
physical typing activity and the time required to proceed
through the series of questions.

Question-and-answer is not an appropriate technique
for experienced users and frequent users who are likely
to be bored by the familiarity and tedium of a lengthy
process. However, this method requires 1little training
and is of ©benefit to the inexperienced or occasional
user. The users need to be aware of the acceptable input
formats or provided with helpful prompts to guide them

through the process.

Form Filling

Form filling 1is similar to question-and-answer, but
the user is presented with a screen-generated form which
requires that values be supplied for each parameter. As

in question-and-answer techniques, the users need to be

13



aware of acceptable input formats for their responses.

The process can be shortened by allowing the user to take

default values for parameters. As with question-and-
answer, the experienced user may find this a boring
process.

Menu Selection

Menu selection is also a system-initiated +type of
dialogue and is appropriate for use by inexperienced and
occasional users. It is more appropriate for leading a
user through the possible options for an action as
opposed to leading the wuser through a series of data
entries. Menu selection requires less keyboard typing by
the user than question-and-answer or form filling because
the user generally only needs to type in a letter or a
number indicating the selection choice. The wuser
generally cannot eliminate any steps required to perform
an action. As with the other two methods, menu selection
can be a (machine and human) resource intensive tech-

nique.

Function Keys

Function keys are of assistance to the wuser by
enabling lengthy or frequently used input sequences to be
abbreviated with the use of one key or a combination of a

few keys. The use of function keys requires some

14



training. To be useful to the novice user the combina-

tion of keys should be simple and not lengthy. Function
keys may be used in combination with other dialogue

methods.

Query Language

Query languages are associated with data bases and
data base management systems. There are several differ-
ent types of query languages available with commercial
data base management systems. These query languages can
be implemented using menus, keywords, templates, query-
by-example, command languages, form filling, and other
methods. To produce meaningful, valid results, the user
should have knowledge of the underlying data schema to

properly structure the query.

Command Language

Command language dialogue is an effective technique
for use by experienced users. It generally permits
commands to be expressed in a short, concise, specialized
syntax which can appear cryptic and meaningless to the
uninitiated and inexperienced.

Because of the concise syntax associated with command
language dialogue, this type of dialogue is not machine
resource intensive. It also requires less manual effort

on the part of the user to type out the command. Command
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language dialogue does require training in the meaning
and required syntax of the commands. It is not appropri-
ate for 1inexperienced or occasional wusers, and even

experienced users sometimes are in need of assistance.

Graphic Interaction

Interactive graphics as presented by Cole et al. is
not a separate type of dialogue but 1is a tool for
presenting information to the user. It is wused with the

other types of dialogues and can be geared to the level

of the user. By including graphics as a type of dia-
logue, Cole et al. acknowledge that some information is
best communicated graphically. Also, some ©people are

better able to comprehend +things in graphic form as
opposed to written form.

Graphic interaction capabilities are becoming more
common due to hardware and software improvements and the

advantages of presenting information graphically.

Natural Language

Natural language dialogue refers to a dialogue where
the user communicates with the computer similar to the
way two people communicate. This type of interaction
requires a large amount of machine resources to interpret
the syntax, semantics, and ambiguities associated with

context-dependent human communication.
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Martin also discusses natural language [Martin 37]

dialogue, but his usage refers to voice communication and
is therefore not a dialogue type which is implemented
using a keyboard and display. However, he notes that
natural language applications have difficulty dealing
with human syntax. The problem is not so difficult if
there is a limited vocabulary and sentence constructs to
deal with [Martin 389]. Even though Martin’s wuse of
natural language refers to voice communication, natural
languages in general suffer from similar problems with
syntax and are better handled with limited, well-defined
vocabularies.

Natural language dialogues often support or are sup-
ported by artificial intelligence/expert systems and are

the focus of many recent research efforts.

Hybrid Dialogues

Responding to the fact that every tool (in this case
each dialogue type) 1is not suited to every task, the
system designer may use a hybrid dialogue composed of two
or more of the previously discussed dialogue types. Some
dialogue types are more suitable for particular classes
of activities than others. Hybrid dialogues combine
dialogue types to provide better support for an activity.
This combination allows greater flexibility for use but

is more complex to design and implement.



Parallel Dialogues

Parallel dialogues offer the wuser a choice of
dialogue method appropriate to the wuser’s level of
knowledge and individual comfort. These dialogues
acknowledge the fact that user requirements change as the
users gain experience in the use of a system. Parallel
dialogues can provide the transition from basic func-
tionality requiring little skill to more complex func-
tions requiring more skill.

For example, a new user may require a lot of assis-
tance to accomplish a task. In this situation, menu
selection, form filling, and question-and-answer would be
appropriate techniques to structure dialogues. As a user
gains experience these methods may prove to be too time-
intensive and alternative methods which can respond to

this growth can help the user.

Dialogue Chosen for this Project

For reasons which will be discussed in Chapter IV,
menu selection and command language were chosen as the
types of dialogue to be implemented in the work of this
thesis. Therefore, more detail is provided here about

design considerations with respect to these two tech-

niques.




Menu Selection Design Considerations

As stated previously, menus are well suited for use
by occasional and inexperienced users. Menus require
little manual (typing) effort on the part of the user.
The user need not remember commands nor their syntax.
Menus provide a structure by whiéh an application can be
approached and worked through. They also help the user
get started with the task at hand [Botteril 416].
However, menus suffer from inflexibility which can be
offset by parallelism.

Karhan et al. address similar needs with regard to
instructions for public telephone wuse. In their work
they cite the need for '"consistent language, graphics,
and placement of information" [Karhan et al. 1829].

When many menus are designed for an application or
for a system of applications, it is helpful +to the user
if all of the menus have similar appearances. For
example, many titles appear consistently in the same
place, perhaps centered at the top of the menu. The
choices appear consistently in the same place on the
screen and choices may be grouped in several ways. Items

can be grouped alphabetically, by frequency of use, or by

some logical connection [Foley et al. 26]. Choices which
are more irreversible (deleting data, exiting the
application) can be set off from the other choices to
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help ensure that the user does not misread the menu and
make a selection with adverse results.

Menus should contain options to exit from the menu,
to return to previous menus, or to view help screens
[Shneiderman 238]. The words comprising the menus should

be kept simple and short, and computer jargon should be

avoided.
Menus are limited by how much information can
physically be placed on one screen. Furnas et al. note

the following:

When there are many objects, a menu
system must wuse a successive search
method that relies on some kind of
hierarchical tree or other presentation
of the relations among the objects.
How to do this in a way that leads to
correct user choices at each level, to
good overall performance, and to
acceptable convenience are unsolved
issues. [Furnas et al. 1802]

Foley et al. [26] note the work of Snowberry et al.
and their findings that selection time and accuracy
improved when broader menus with fewer levels of selec-
tion were used. However, there were no suggested numbers
of levels to be used as guides when constructing menus.

Shneiderman, in his discussion of short- and long-
term memory [224], refers to the work of George Miller
and the "magical number seven plus or minus two" as it
relates to a person’s processing capacity. Miller’s work
suggests that seven units is the 1limit for information

perceived by any sensory organ [Shneiderman 224]. 1In a
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later section of his book where he discusses menus and
other types of dialogues, Shneiderman does not suggest a
structure for menus with regard to the number of levels
and the number of options available at each level.
Perhaps the "magical number seven plus or minus two" can
be applied to menu structuring as well.

A drawback to the wuse of hierarchical menus is the
necessity of traversing through the hierarchy once a user
has become familiar with the application. Foley et al.
address this issue and suggest the following remedy:

Hierarchical menu structures almost
demand an accompanying keyboard or
function key technique for more experi-
enced users. These techniques make
selection especially easy if each node

and leaf of the tree has an unambiguous
name, allowing a user to directly enter

a known command or phase name. The
menu system provides a backup 1if the
user’s memory fails. An alternative is
to require unambiguous names for each
entry within an individual menu. Then
the experienced user, seeking to avoid
direct interaction with menus, can

enter the complete path name to a leaf

node. [Foley et al. 26]
The complete path name to a leaf node adds a command
language or mnemonic capability to hierarchical menus.

Once a user has gained sufficient experience with an

application, the menu hierarchy may be tedious to
sequence through or the user may want to use advanced
functions [Botteril 416]. This can be handled by provid-

ing this type of user with an alternative to menus.
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Command Language Design Considerations

As discussed previously, command language dialogue 1is
an effective technique for use with experienced users.
With this type of dialogue, these wusers perform tasks
quickly and are more satisfied because a greater sense of
control is felt [Shneiderman 240]. However, because of
the short, precise, specialized syntax associated with
this type of dialogue, attention should be given to the
design of these dialogues.

There appear to be two overall guiding principles
with respect to the design of command language dialogues.
With regard to the command names themselves, they should
be "unique, easy to type, memorable, and natural”
[Streeter et al. 1808]. Secondly, "command structures
should match the problem domain and the sequence of user
thought processes” [Shneiderman 255]. Attention to both
of these will help the user to learn the commands
initially and to remember them for later use.

There are several ways to develop command names. The
first would be to use the complete word or phrase which
describes the action to be taken. This produces the most
meaningful command names and a place to start in deter-
mining an appropriate abbreviated version of the command.
At this point in the development of command names there

are several different methods from which to choose.
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Truncation permits the user to type enough of the
command to distinguish it from any other command. This
scheme is adequate for short commands but for lengthy
commands may require that a lot of the command be keyed
before reaching the point of uniqueness.

Standard system abbreviations developed with careful
prlanning can provide for both shortness and uniqueness.
However, if +they are developed without wuser input, the
resulting commands may not be meaningful to the user,
which will require more learning time and attention to
use.

Another method, contraction, omits word internal
letters [Streeter et al. 1810]. The deleted letters most
often are vowels. This method provides for uniqueness
but may still result in lengthy command names.

Acronyms are the result of taking the first letter of
each word in the command. This provides for shortness of
command names but may encounter problems with uniqueness.

The decision about which approach to take in design-
ing command names is a difficult one. Streeter et al.
provide this as a summary to their work:

...truncation appears to be the best
single abbreviation scheme. Truncation
also best captures people’s natural
abbreviations in all environments
except two--monosyllabic words and
multiple-word terms. In these cases,
we recommend using vowel deletion for
the former and acronym formation for
the latter. If, on the other hand,

one's task requires generating full
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names, given abbreviations (decoding),
vowel deletion abbreviations are better
than other rule-based schemes.
[Streeter et al. 1825]
Streeter et al. do not offer a recommendation regarding
the length of command names.

Botteril, in his discussion of the design rationale
of the System/38 user interface, recommends three-
character abbreviations for words and the concatenation
of these words to produce system level commands. Two
character abbreviations generally do not provide for
uniqueness, and more than three results in names that are
too long [Botteril 401]. The rule scheme he uses to
produce abbreviations takes the first letter of the word
and two consonants which are prominent in the pronuncia-
tion of the word and which also help make it wunique from
other words [Botteril 400-401}.

Whichever method 1is chosen for developing command
names, the structuring of the commands themselves should
also follow similar syntax. An example of this is the
command name followed by any argument(s) and the wuse of
wildcards if permitted. Adhering to similar syntax

patterns will assist the user in the use of commands.

Other Design Considerations

Irrespective of the type of dialogue technique

chosen, there are several additional considerations in
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designing dialogues: closure, completeness, familiarity,

and flexibility.

Several authors cited the need for closure [Shneider-
man 225, Crawford 316]. Shneiderman’s use of "closure”
refers to the need on the part of the user to complete a
task. Crawford defines closure differently than Shnei-
derman, "The essence of closure 1is the narrowing of
options, the elimination of possibilities, and the
placement of rock-solid walls around the user."”

Even though the two definitions are different, they
both point to the importance of keeping in mind that the
number of and difficulty of tasks with which a user can
deal differs among users. It is important that the user
be able to complete tasks. This completion of tasks lets
the user gauge personal progress and provides a sense of
security, especially for the novice user [Crawford 318].

An example of the lack of closure is implementing a
dialogue using the question-and-answer technique where,
at some point in the dialogue, the user doesn’t know how
to respond to a question. At this point the user will
either attempt a guess Or terminate the task. Guessing
can result in unpredictable, wrong, and even disastrous
results. Termination requires that the user reinitiate
the operation. in either situation, the user can feel a

wide range of emotions from frustration to anger to
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distrust of the system. A well designed interface should

avoid situations which evoke these emotions in users.

Achieving closure is aided by the careful structuring
of dialogues, the screening of input values, and helpful
guidance when errors do occur.

Ccrawford also addresses the need for completeness in
a computer language. Although his thoughts are directed
more toward programming languages, they also apply to
applications in general which constitute another type of
human-computer interaction or language. He states that
the "language must completely express all the ideas that
need to be communicated between the computer and the user
but it need not express jdeas internal to either think-
er's thought process” [Crawford 314]. This points to the
need that the chosen dialogue type be able to address all
of the needs of the user which have to be communicated
with the system.

Another aspect to be considered in the design process
which has been touched on previously is that the inter-
face should resemble that with which the user is familiar
[Crawford 314]. This requires again that the interface
be simple and direct. This will help the user in
learning the application because it will not be com-
pletely foreign.

The use of color, intensity of color, sound, high-

lighting errors, graphics, icons, and other techniques
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should also be considered when designing user interfaces.
They can be used to direct the wuser’s attention to
significant functions or to highlight errors.

when designing a user interface it is therefore most
important to keep the user in mind. This includes
knowing what is needed to help the user accomplish a task
as well as the different needs of individual users. The
designer must also know the different forms that dia-
logues may take. By combining knowledge of the user's
requirements with knowledge of dialogue techniques, the
designer is then prepared to choose an interface method

and begin the design effort.



CHAPTER III

APPLICATION ENVIRONMENT AT HAND

The user environment is a set of distributed govern-
ment personnel offices which employs computers to do word
processing and data base applications. In addition to
handling general office tasks, the system will be used to
maintain records for all of the personnel located at the
site. The average user is a personnel clerk or techni-
cian and not a computer scientist or data processing
professional.

There are approximately 200 offices located through-
out the United States and overseas. The offices vary in
size and in the level of in-house computer support which
they can expect.

Most questions which cannot be handled at a particu-
lar office are forwarded to one central information
center for resolution. This would result in a heavy
burden on the one information center if all 200 offices
had problems they could not resolve themselves. (There
is also limited support available from the manufacturer
in the form of a hotline.) 1In addition, few centralized
staff members are devoted to solving problems. Their
data processing experience is limited primarily to main-

frame computers and applications, not micro computers.
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They have only recent training in the operating system,
the data base management system, and the hardware.
Consequently, it is important that the software be
reliable, consistent, and easy to use by non-ADP staff

when distributed to the 200 offices.

Hardware-Software Configuration

Most of the sources reviewed advocated that hardware

is selected only after the system requirements have been

specified. This sequence of events often does not occur
in the development of real systems. This was the case
with the system under study in this thesis. The hardware

and development software were acquired before the system
(functional) requirements were specified. These resource
limitations are not subject to change and, therefore,
place constraints on what can be implemented.

The hardware configuration is composed of a Burroughs
XE550 "megaframe” with Burroughs B 26 intelligent
workstations clustered off of the XE550. The XE550 is
composed of multiple processors assigned specific
functions (applications processing, file processing,
cluster processing, storage processing, and communi-
cations processing).

The XE550 primary operating system, BTOS, serves as a

file processor. Centix, an enhanced version of Unix
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System V, is provided through the applications processor.
Centix is normally used with PT1500 terminals. The
configuration for the environment under study does not
have this type of terminal; rather it must be emulated by
the B 26 workstation wusing Intercom 1500 emulation
software. Centix is accessed by invoking the Intercom
1500 emulator on the BTOS file processor, which in turn
connects through the hardware and software links to the
Centix applications processor. Appendix A shows the BTOS
logon screen, logon procedure, and how to invoke Intercom
1500.

Available software pertinent to this project are C,

and Cobol compilers, and the Ingres data base management

system running under Centix. Ingres is a relational data
base management system (DBMS) from Relational Technology
Inc.

User Needs

Current user applications on BTOS consist primarily
of word processing and some data base management using a
BTOS data base management system. In addition, users
require the capability to do some simple system level
commands such as accessing the current date and time and

performing basic file management.
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There are currently no applications running under
Centix. A prototype system to evaluate candidates for
job openings is being designed for Centix, and it will
use Ingres as its data base management system because the
data management complexity cannot be handled wunder BTOS.
System administrators and data base administrators will
need commands to do file management.

It is expected that the system will evolve to where
word processing and other gimilar applications will be
done at the BTOS level and data base applications will be
developed using Ingres to run ﬁnder Centix. Therefore,
the users, who are not ADP professionals, will be faced
with two totally different operating systems.

The BTOS commands available to the typical user
employ the form filling dialogue technique described in
Chapter II. Appendix B lists the BTOS commands available
to the typical user. This list is displayed to the user
when the HELP key |is pressed. After this list is
completely displayed, if the user again presses the HELP
key, more information will be displayed about these
commands. The listing produced when the user takes this
action is in Appendix C.

The following is a general description of the use of
the BTOS system. A typical command, for example “create
file", is typed by the user at the COMMAND prompt. The

user then presses the return key and is presented with a
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form (Appendix D) which requires values to be supplied
for the parameters. When the form is filled in, the user
presses the GO key to execute the command.

There are only two ways to somewhat shorten this
sequence. First, the user need only type in enough of
the command name to jdentify it uniquely. (This could be
considered a type of command language as described in
Chapter II.) Second, if the command has default values
and the user is willing to accept those values, the user
need only enter the command and press the GO key.

The BTOS data base management system’s query language
can be characterized as being a command language dia-
logue. Ingres allows queries to be constructed either by
using form filling or by formulating command language
statements. The applications developed using Ingres have
access to menu selection techniques.

The complexity of the hardware/software environment
described above has a direct bearing on the design of the
system. The hardware and software described previously
in this chapter have already been purchased through a
large government procurement. This has resulted 1in a
constraint: no new hardware or development software can
be purchased for distribution to the sites. Foley et al.
recommend designing the system to meet the users’ needs
and then acquiring the hardware and software needed to

implement the design [Foley et al. 17]. In the system
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under study by this thesis, the application designers are
to make do with what is in hand. This approach is
contrary to recommended system design techniques but is
typical of real world situations.

Another design concern not related to the |user
pertains to who will Dbe responsible for maintaining,
supporting, and distributing the user interface code. It
is assumed that this person (or persons) has minimal
knowledge of the hardware/software environment. There-
fore, any code produced will have to be well documented.
The system administrator currently at each site 1s often
not familiar with data processing. This person has the
responsibility to install new software at the local site,
and this situation may affect the complexity of some of
what is to be developed.

As opposed to the BTOS form filling dialogue, Centix
uses a command language dialogue. The command language
available with Centix is virtually indistinguishable from
"standard” Unix commands in spelling and syntax as well
as in method of operation. Thus the need to use applica-
tions under both BTOS and Centix not only violates the
consistency requirement for a user interface, but also
forces the user to learn two very complex operating
systems to perform a small number of office automation
functions. The purpose of the work described here is to

apply the methodology of user interface design to the
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development of a more consistent set of forms and
commands to make the existence of two operating systems
more transparent to the user.

This chapter has characterized the environment for
which the user interface was developed. The hardware and
software were already purchased and were not chosen for
design characteristics needed for this project. The
system consists of two very different operating systems
(BTOS and Centix) and a data base management system.
These system components do not adequately address the
needs of the user community which is composed primarily
of non-ADP users. Because there 1s no option to acquire
additional hardware or software, it was determined that a
user interface was needed to shield the user from the
differences between the incompatible system components.

The next chapter describes the work that was done
which applies user interface design techniques (the

subject of Chapter I1) to the environment just defined.
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CHAPTER 1V

IMPLEMENTATION DESCRIPTION

The requirement to use the existing hardware and
software limited the options available for designing and
implementing the user interface. The only design options
are software techniques that can be accomplished with
existing development software on the existing hardware.
Chapter II briefly mentioned the use of color, sound, and
graphics as techniques for emphasizing information.
These are examples of features which are not feasible
given the hardware and software constraints of this

particular environment.

Implementation Plan

Under the existing environment, the user first logs

on to BTOS. BTOS has =a distinctive log on screen

(Appendix A), command line prompt (COMMAND), and vocabu-

lary of commands . To get to Centix, the user first has
to run the PT Emulation software, which brings up the
Centix logon screen. Because BTOS is what the user

interacts with first and has been located at the sites
longer than Centix, the original plan for this thesis was

to:




a. try to make the 1logon procedure from BTOS to
Centix more transparent

b. make the Centix command language environment look
more like the BTOS form filling environment

c. design a prototype dialogue for an application to
suggest a way applications under Centix can be accessed
by users.

The first item, that of a transparent log on proce-
dure between BTOS and Centix, was not able to be accom-
plished. This was due primarily to the PT 1500 emulation
software required to run between BTOS and Centix.
Currently wupon exiting the application the user is
returned to the Centix shell prompt. The user then has
to logout of Centix by pressing the FINISH key. To
return to BTOS, the user then has to press the CODE and
FINISH keys. Tt was intended that the user be automati-
cally returned to BTOS or logged out to the Centix log on
screen. To implement either of these requires knowing
the escape sequences for the FINISH key and the CODE-
FINISH key sequence and where to send these sequences
once they are known. Both of these questions are not
addressed accurately in the system manuals and have been
referred to the manufacturer.

The remaining two items therefore are the subject of

this thesis and will be discussed in terms of the user
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who is most likely to require their specific function-

ality.

Analysis of Appropriate User Interaction

As was discussed in Chapter 1I, there are approxi-
mately ten different types of dialogue which can be used
to facilitate communication between the user and the
computer. After much thought it was decided to design
software to help two different kinds of wusers in the
office under study.

The first type of |user is the user who interacts
directly with Centix. This user is more experienced in
computing than the second type of user. For the user who
accesses Centix, form filling techniques that look 1like
BTOS were used to develop commands . This satisfies
several goals of interface design, for example consis-
tency and familiarity because form filling techniques
most resemble what is available under BTOS. Command
language techniques were also developed for the user who
has progressed beyond the need for form filling. This
introduces flexibility and adaptation to individual user
needs.

The second type of user is the user who uses Centix
to access applications that were developed using Ingres.

Therefore, this type of user will never need to do Centix
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ljevel commands (file listings, file deletions, etc.).

Instead, access only to a particular application is

needed. A menu system was developed to assist this type

of user (the actual menu system 1s explained later).

Menu selection 1is a good type of dialogue for a novice

user because the user does not need to know complex

syntax. Some enhancements to the menus were added using

command language techniques for the user who does not

need all of the structure provided by menus.

work Done for the First Kind of User

Most users of this system have had experience with

BTOS. Therefore it 1is important to make the Centix

environment look like BTOS. One obvious difference is

the different prompts in the two systems. BTOS prompts

the user with "COMMAND" and Centix prompts with "$". To

make the two environments seem similar, the PS1 variable

(the PS1 variable overrides the default setting for the

command-level prompt) was set to "COMMAND:" in the user’s

.profile file to override the system default "$".

Appendix E lists the .profile file for a typical user.

BTOS commands and Centix commands are very different.

Appendix B contains a list of commands available to the

typical user when in BTO0S. These commands were reviewed,

and a subset of commands was chosen which have functional
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counterparts in Centix. The implementation of the
selected commands in Centix 1is helpful to the user
because, as Wwas discussed in Chapter 11, consistency
between BTOS and Centix dialogue structure will be
enforced. These commands and their Centix counterparts
are listed in Table 1.

These BTOS commands were then implemented in Centix
using shell scripts to make them appear and operate as
close as possible to the BTOS environment. Shell scripts
were chosen for the development work because they are
easy to program and debug. Some simple C programs were
used to perform cursor control and lend 1inverse video
capability. These C programs were used because Curses
(screen handling software which operates under Unix) is
not available with the PT 1500 emulator. The programs
used are accessed from the shell scripts as commands and
are:

1. "inverse" which turns on inverse video

2. "mvdown n" which moves the cursor down n number

of lines

3. "mvup n" which moves the cursor up n number of
lines

j. "normal” which turns on normal video

5. "rectangle m n" which establishes a rectangular

area for the current screen attribute (such as "inverse )

with the current cursor position as the upper left hand
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Table 1. BTOS Commands and Similar Centix Commands

BTOS Command

Similar Centix Command

append

copy

create directory
create file
delete

edit

files

print

remove directory
rename

set directory protection
set protection
sort

type

cat

cp

mkdir

rm

edit or vi
ls

lpr

rmdir

mv

chmod
chmod

sort

cat
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corner and m lines down by n characters wide

6. "t+hisline n" which places the cursor at column n
of the current line

All of the script files are trapped for the user
pressing the delete key and abnormally terminating the
shell script. To ensure that the screen is not left in
an abnormal state, the delete key trap turns on normal
video when a user presses the delete key. The trap could
also be set to ignore the pressing of the delete key, but
none of the commands as implemented would cause harm if
abnormally terminated.

At the beginning of the effort it was also planned to
implement three other frequently used BTOS commands.
These are "logout", "path"”, and "set time". "Logout”
could not be implemented because of the need to know the
escape sequences for FINISH and CODE-FINISH as described
earlier in this chapter. The BTOS "path” command sets a
path to a specific drive (fixed drive or floppy drive)
and to a specific directory. This could not be imple-
mented using shell scripts because this requires the
shell script to change the current directory (cd) of the
parent shell. This is not permitted using shell scripts
[Kochan and wood 2391]. The system clock 1is solely
controlled through BTOS and, therefore, the "set time”

command could not be implemented in Centix.
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Command Implementation Details

For each of the above-mentioned BTOS commands
Appendix F lists what the user sees when one of these
commands is chosen. Appendix G contains the shell script
code to implement each of them in Centix. Appendix H is
a shell script that provides a help file capability for

the Centix implementations of the BTOS commands.

Each command operates in two modes. The first mode
is for the inexperienced user. If the user enters the
command without supplying arguments, the script assumes

the user wants to be prompted for parameter input as in
BTOS. This was implemented using the form filling
dialogue technique. The parameters which have meaning in
Centix were implemented.

The second mode is for the experienced user and

allows the entering of parameters on the same line as the

command without prompting. The user only has to supply
the command name and the file name(s) (or directory name
for directory related commands). Default values are

assumed for the other parameters with the exception of
the ‘"sort" command. This was implemented using the
command language dialogue technique with the exception
that command names are not shortened. Command names were
not shortened in order to preserve the BTOS naming

convention.
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This two mode approach was chosen for several
reasons. The form filling mode was chosen because this
is consistent with the BTOS implementation. This
provides users, who are accustomed to the BTOS approach,
with a sense of continuity and security. The command
language mode was chosen for the experienced user who may
become bored with the form f£filling mode’s slowness and
required detail.

Five of the commands (edit, print, set, sort, and
type) conflict with existing Centix commands of the same
name. This means that to implement these five commands
in this thesis would require the user specifying the full
path name to where each shell script is located or
include the path where the shell script is located in the
PATH variable. "Edit", "print", and "sort” provide
similar functionality, however, '"set" and "type” do not.
Chapter V will discuss the alternatives for each to

determine which should be implemented.

Description of individual Implemented Commands

A detailed description of each command and how it was

implemented follows.
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Append

The "append" command in BTOS prompts the user for the
files to be appended and the file to which they will be
appended. The resulting file can also be the printer
which results in a printed output of the appended files
and no new file 1is created. Optionally, the user can
choose to confirm each‘ append operation before it 1is
performed. The default value assumes the user does not
want to confirm each. If the destination file does not
exist it is created, and if it does exist it is overwrit-
ten by the appended files.

The "append" shell script command in Centix using the
form filling mode functions the same as BTOS except for
the capability of sending the files to the printer.

The mode for the experienced user allows the user to
specify any number of files and assumes the last file is

the destination file. The files, as in the form filling

mode, cannot be sent to the printer.

Copy

The "copy"” command in BTOS prompts the user for the
file to be copied and the file to which it will be
copied. The user has two options. The first checks if
the user wants to overwrite the destination file if it
already exists. The other option allows the |user to

confirm the copy operation before it is performed. The
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default value assumes the user does not want to confirm
it.

The "copy" shell script command in Centix using the
form filling mode functions the same as BTOS.

The mode for the experienced user copies the first
file to the second file, It assumes overwriting is
permitted and that the user does not want to confirm the

operation.

Create Directory and Create File

The '"create directory” command in BTOS prompts the

user for the new directory name, which can also include a

volume name ("volume” refers to the hard drive or floppy
drive where the directory will be located). The user can
optionally set the protection level for the files

contained in the directory, specify the maximum number of
files to be contained in the directory, and specify
passwords for the directory and the volume.

The "create file” command in BTOS 1is similar to the
create directory command. It prompts the user for the
file name to be associated with the new file. The user
can optionally set the protection level for the file’s
volume or directory, specify a password for the file, set
the protection 1level for the file, specify an initial

sector size, and choose to overwrite a pre-existing file.



The two BTOS commands were implemented in Centix
using the same shell script, "create." The first
argument to the shell script is compared to the words
"file" and "directory" to determine which type of create
is being performed. Once that is determined, the absence
of an argument indicates that the user has chosen the
form filling mode. Otherwise, the file or directory is
created.

The "create directory" shell script command in Centix
using the form filling mode just prompts the user for the
directory name. The system protection level default is
automatically chosen. The BTOS volume and directory
passwords and number of files limitations do not have a
comparable Centix implementation.

The "create file" shell script command in Centix
using the form filling mode prompts the user for the file
name and allows the user the option of overwriting an
existing file. The other options available 1in BTOS
(passwords, file protection level, and sector size) were
not implemented because they are not available in Centix.

The mode for the experienced user for the "create
directory" command expects a directory name &as$s an
argument to the command. If the directory already
exists, a message to that effect is displayed; otherwise
the directory is created. The directory protection level

is the system default.
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The experienced mode for the "create file” command

expects a file name. If the file exists, the wuser is
prompted to permit overwriting. Otherwise, a new file is
created. The file protection 1level defaults to the

system value.

Delete

The "delete" command in BTOS requires the user to
fill a form with the file names to be deleted and
optionally, the wuser can choose to confirm each deletion
before it is executed. The default value assumes the
user does not want to confirm each.

The "delete" shell script command in Centix using the
form filling mode functions the same as BTOS.

The mode for the experienced user expects a list of
file names as arguments to the command and assumes that

the user does not want to confirm each deletion.

Edit

The "edit"” command in BTOS prompts the user for the
name of the file to be edited. If the user supplies a
user name then more than one user can edit files in the
directory.

The "edit"” shell script command in Centix using the
form filling mode asks only for the name of the file to

be edited. Multiple user access to directories in Centix
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is controlled by protection 1levels and, therefore, the
user name parameter was not implemented.

The mode for the experienced user expects only the
name of the file to be edited as an argument to the
command.

With the "edit" command, the user will actually be

invoking the vi editor.

Files

The "files" command in BTOS prompts the user for the
names of the files to be 1listed. The user has two
options. The first checks if the user wants details of
each file to be displayved. The default is for no detail
information. The other option allows the user to send
the listing to the ©printer. The default value assumes
the user wants the information to be displayed on the
screen and not the printer.

The "files" shell script command in Centix using the
form filling mode functions the same as BTOS.

The mode for the experienced user displays the list

of file names with no details displayed on the screen.

Print
The "print” command in BTOS prompts the user for the
file to be printed and then has a number of optional

parameters. The user can specify the queue to handle the
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printing. The user can specify the number of copies to
be printed if more than one. After a file is printed it
can be deleted automatically. The default 1is to not
delete the file. The user can also confirm the printing
of each file, the default being not to confirm.

There are other parameters which accommodate special
forms, print wheels, and print modes, form alignment, a
time when the printing will occur, a security mode which
requires a password, and a priority to be applied to the
actual printing schedule.

The "print"” shell script command in Centix using the
form filling mode implements the parameters which can be
accommodated using the Centix "lpr" command. The user 1is
prompted for queue name, number of copies, deletion after
printing, and the confirmation of each print operation.
The defaults are the same as those taken by BTOS. The
other BTOS prompts discussed 1in the previous paragraph
were not implemented.

The mode for the experienced user prints one copy of
each of the listed files to the default queue and does
not delete the file after printing nor does the user

confirm each print operation.

Remove Directory

The "remove directory" command in BTOS prompts the

user for the name of the directory to be deleted. If the
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volume or directory has a password it must be supplied.
The user has two options. The first checks if the user
wants all of the files in the directory deleted. If the
user does not respond with "yes” then if there are files
in the directory the directory will not be removed. The
user can also optionally choose to confirm each file
deletion.

The mode for the experienced user was not difficult
to implement. Because Centix has a hierarchical file
structure, directories can be nested. For the "remove
directory” command this implies that before a directory
can be removed it must be empty of files which, by the
definition of file in Centix, includes directories. For
this reason, the command language mode was chosen to be
implemented in a limited manner. The user supplies a
directory name and the shell script checks that the
argument 1is first of all a directory. If it is =a
directory, it 1is then checked to make sure that it is
empty. If it is empty of files, it is removed. If it is
not empty it is not deleted and a message 1s displayed to
the user stating that the directory can not be removed
because it contains files.

The form filling mode method was the difficult
command to implement. The resulting implementation,
although functional, does not include the breadth of

scope originally planned. Because the nesting of files
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in Centix allows for many possible situations the command
seemed to be a good candidate for recursion. The BTOS
convention of letting the wuser specify ahead of time
whether all files should be deleted or not and the
ability to confirm each deletion before 1t is processed
seemed to provide adequate safety measures against
indiscriminate file and directory deletion which recur-
sion could introduce.

Code development was based on this premise and the
assumption that a recursive shell script could be
implemented. In simple cases it worked. However, as
more complicated cases were tested, the recursion did not
work. It seemed to be able to push down through direc-
tory levels but popping back out clearly was not func-
tioning correctly. The shell script seemed to be having
difficulty dealing with hierarchical structures that
became too deep (three levels) and too wide.

No discussion of recursion applied to shell scripts
was found in the available reference material including
the svstem’s Centix manuals. At this point a simple
recursive shell script was written to determine if there
is a 1limit on the number of times a shell script can be
called recursively. The script basically continued to
call itself wuntil a counter reached a predefined limit
(the value of the counter was printed each time) and then

the value in the counter was printed as the levels popped
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back out. This shell script worked correctly with small
values. When the 1limit was set to twenty-four the shell
script broke down. The twenty-four levels could be
pushed but at the point where the popping would occur the
execution was hung and had to be aborted.

A few times when this occurred a message came to the
screen but never remained long enough to be completely
recorded. It was something to the effect that the number
of fork processes had been exceeded. The execution of a
shell script causes the spawning of a new process.
Apparently there is some limit to the number of processes
which can be running. Whether the recursion encountered
a process limit for an individual user or a system limit
is not clear. The problem was referred to the manufac-
turer.

At this point the pursuit of a recursive solution to

the "remove directory” command did not seem to Dbe
profitable. There were three other courses of action
from which to choose. The first would be to write a C

program to implement the remove directory command using
recursion. The second would be to use a variation of the
"1s" command (with the -R option) to build a file
containing the names of all of the files (and directo-
ries) in a directory and use that file as the base from
which to do deletions. The third alternative would be to

limit the functionality of the command.
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The first alternative, that of implementing the
command with a C program, was discarded because the
premise of the thesis is to demonstrate user interface
techniques (using shell scripts because they are easy to
program and debug). The second alternative was not
chosen because in other than simple cases it would seem
to require a lot of processing resulting in very slow
execution time.

The third alternative was chosen to implement the
prompt mode as a compromise between functionality and
execution time. The user is prompted for a directory
name and the user can optionally choose to delete all the
files in the directory and to confirm each deletion. If
the user does not want to delete all files, the directory
is checked to see if it is empty. If there are files in
the directory, a message is displayed to the effect that
there are files present and the directory cannot be
remeved.

If the wuser wants to delete all files, the directory
is checked for the presence of subdirectories. If there
are subdirectories present, a message is displayed saying
that the directory can not be removed because it contains
subdirectories.

Assuming there are no subdirectories, if the user
chooses to confirm each file deletion, the user 1is then

prompted to confirm the deleting of each file. If all
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files are subsequently confirmed for deletion, the direc-
tory is then removed. If some files are not confirmed
for deletion, they are not deleted, and the directory is

not removed.

Rename

The "rename" command in BTOS prompts the user for the
file to be renamed and the new name for the file.
Optionally, the user can specify whether overwriting is
acceptable if the new file name 1is the name of an
existing file. The default is to not overwrite. The
user can choose to confirm the rename operation before it
is performed. The default value assumes the user does
not want to confirm each.

The "rename” shell script command in Centix using the
form filling mode functions the same as BTOS.

The mode for the experienced user expects the user to
supply the o0ld file name and the new file name as
arguments to the command. If the new file name is the
name of an existing file, a message to that effect is

displayed to the user and the file is not renamed.

Set Directory Protection and Set Protection

The "set directory” protection command in BTOS
prompts the user for the directory name, which can also

include a volume name (volume refers to the hard drive or
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floppy drive where the directory will be located) and the
new protection level. The user can optionally specify a
volume or directory password and can also confirm the
protection level change before it is finalized.

The "set protection" command in BTOS 1is similar to
the "set directory protection” command, except that it
applies to file protection. It prompts the user for a
list of file names and a protection level to be assigned
to each file. The user can optionally specify a password
for the file and can also confirm the protection level
change before it occurs.

The two commands were implemented in Centix using the
same shell script, "set.” The first argument to the
shell script is compared to "directory” and "protection”
to determine which tvpe of create is being performed. If
the first argument is directory, the second is checked

for being ‘"protection.’ Once it is determined whether
the user is concerned with file or directory protection,
the absence of other arguments indicates that the user
has chosen the prompt mode. Otherwise, the new file or
directory protection is assigned.

The "set directory protection” shell script command
in Centix using the form filling mode prompts the user

for the directory name, the new protection level, and,

optionally to confirm the change.
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The "set protection” shell script command in Centix
using the form filling mode 1is analogous to the set
directory protection command. It prompts the user for
the file name(s), the new protection level, and an
optional confirmation.

The mode for +the experienced user for the “set
directory protection” command expects a protection level
and a list of directory names to which the protection
level will be assigned as arguments to the command.

The experienced mode for the "set protection” command
for files works 1like the "set directory protection”
except that it expects a list of file names instead of

directories as arguments to the command.

Sort

The "sort” command in BTOS prompts the user for the
name of the files to be sorted and the file in which the
sorted files are placed. The file organization must
either RSAM (Record Sequential Access Method), DAM

(Direct Access Method), or ISAM (Indexed Sequential

Access Method). The wuser also specifies the keys on
which to perform the sort. These keys are embedded in
the data. The user then can supply optional parameters

which pertain to stable sorts, work files, log file, and

user confirmation for malformed input records.



Centix has a "sort" command which was used 1in the

implementation of this command. However, it is used to
sort lines of files, and the "key" is a portion of the
line specified by a beginning and ending position. To

fully implement the BTOS sort command would reqguire
writing a utility to handle RSAM, DAM, or ISAM records.

The "sort" command implemented here was done to put a
BTOS-like front-end on the Centix "sort".

The "sort shell” script command in Centix using the
form filling mode asks for the name of the files to be
sorted, the output file, and the part of +the 1line on
which to sort as specified by a beginning and ending
position in the line.

The mode for the experienced user expects a beginning
and ending position on which to sort and a list of files
as arguments to the command. It is assumed that the last
file in the list 1is the output file to which the sorted

lines will be written.

The "type” command in BTOS prompts the wuser for a
list of files to be displayved on the screen. The user
can optionally choose to confirm each before it 1is
displayed to the screen.

The "type” shell script command in Centix using the

form filling mode works the same as in BTOS.
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The mode for the experienced wuser for the "type'
command expects a list of file names to be displayed to

the screen as arguments to the command.

Help Facility

A help facility for +the implemented commands and
their Centix counterparts was also implemented using a
shell script. The command to access the facility is
"unixhelp."” If no argument is supplied, a screen is
displayed with each command 1listed and synonyms for the
command . The user then selects a command for which more
detail is supplied. The detail contains information
about the use of the command, the form of the command and
ilts expected arguments, and in some cases, cautions about
using the command (for example, possible overwriting).

If an argument is supplied, the argument is checked
to determine if it is one of the commands for which help
is available. If so, the detail that was explained in
the previous paragraph is displayed. If help information

is not available, a message to that effect is displayed.

Work Done for the Second kKind of User

A menu system was developed for the Ingres applica-
tions. (See Appendix I for the code; note that the menus

contain calls to Ingres and the Ingres called code is not
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included.) The menu system approach was chosen for two
reasons. First, non-ADP wusers are more accustomed to
menu systems. Second, menus are an effective tool for
novice users because menus require little effort on the
part of the user. Menus lead a user through an applica-
tion and offer a sense of security to users who are new
to unfamiliar with the application or computers 1in
general.

The strict hierarchical nature of the menu system was
modified to accommodate the frequent user who may find
the use of menus tedious. This was accomplished by
putting a unique alphanumeric label in the upper right
hand corner of each menu. This label identifies the menu
screen and, by specifying the label, the wuser can

directly access the specified menu.

Menu Characteristics

Main menus have a character label which is an acronym
representing the function of the module. For example,
ACP is the 1label associated with the Personnel Office
Main Menu screen, which is the first screen the user sees

and from which all applications are accessed through the

menu tree (ACP has meaning to the user). CE is the label
on the Candidate Evaluation System Main Menu. It is
listed on ACP as an available application. Currently

there are no other applications developed and available,
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however, new ones would be included as choices on this
menu.

The CE main menu contains the modules which comprise
the Candidate Evaluation System. Currently, KSA Item
Bank (KSA) and Crediting Plan Bank (CP) are the only
available modules. The KSA Item Bank Main Menu choices
include KSA010, KSA020, KSA030, and KSARPT. The numbered
jdentifiers were selected as a way to distinguish between
modules. It is intended that they be replaced with
labels which are meaningful to the user. The users have
been asked to determine what these labels should be.
This will provide added meaning to the user and make the
labels less cryptic.

Report menus are labeled with the code which identi-
fies the module (KSA) and "RPT" for report (KSARPT).
Help menus are labeled with the code which identifies the
module (ACP) and "HLP" for help (ACPHLP).

A typical session will first log the user into the
ACP screen. From this screen the user can log out or
choose an application, for example Candidate Evaluation.
From the application, the user can be guided through the
system by the menus or direct access to a menu can be
achieved by typing its unique screen label.

If the wuser chooses to use the menus, all selections
just require the typing of the number of the selection

and pressing return. The only screens which require more
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typing effort are the screens which are called by Ingres.
These are the data entry, data modification, and data
querying screens which were all developed wusing Ingres
utilities and which are only called by the shell script
code (Appendix I) developed for this thesis.

The principle of consistency was ensured by having
all of the menus follow the same format. The unique code
is listed in the upper right hand corner. The title of
the menu is listed in upper case letters and centered on
the next 1line. The choices available to the user are
listed below the title. The first choice is always O

which returns the user to the menu from which the current

screen was called. Notice that this choice is separated
from the other choices below it by one blank line. This
is done to distinguish it from the other choices. The

other choices are then listed.

One screen may contain a variety of selections. The
number of selections for the menus in this thesis ranges
from three to five. Similar menu selections are grouped
together and separated from different grouping by a blank
line. For example, the KSA ITEM BANK MAIN MENU choices 1
and 2 are grouped together because they both call modules
which add, edit, delete, or retrieve data. Choice 3
appears by itself because it calls the reporting module
menu. Choice 4 also appears by itself because it has a

different function from the other choices.
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All menus are contained within a box of asterisks
(*). Below the box, the user is prompted for a selec-
tion and also reminded to press the enter key. The
separation of these areas by the box is done to emphasize
the difference between choices available to the user and
the place where the user inputs a selection.

At any time that the |user makes an invalid menu
selection, an error message is displayed which repeats
the user’'s choice and that it is in error. The display
of what the user entered is done to help the user correct
keyboard entry errors. Then the menu is repainted, and
the user is prompted for another choice.

All report menus behave the same. This reinforces
the consistency principle by presenting the wuser with
information in a familiar format. The user is presented
with a menu of the different reports which are available
at that point in the menu process. The user selects a
report choice, and then is prompted for how the report is
to be printed: either to the terminal, in draft copy, or
in final copy. The choice of terminal will display the
report on the screen. Draft copy will print the report
on the parallel printer which is connected to the XEJ550.
Final copy will print the report on the serial printer
which is connected to the XE550. The user must know
where these two printers are located so that printed

output can be picked up. It would be helpful if the user
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were also given a message as to where the printers are
located (i.e., what room) but because this software will
be distributed to approximately 200 different locations,

this feature is not feasible to implement.

Return/Undo Capability

Interface design principles suggest that the user be
given an undo capability. Within this menu system, this
feature is interpreted as allowing the user to return to
the calling menu (the previous menu). This is accom-
plished by the last choice which is "r". This choice is
deliberately not a number because choosing it does not
call a specific module menu but returns the user to the
calling screen. This 1is included in case the user
forgets what was done previously. There is no undo
capability, but at least the user can see the previous
screen.,

It was originally intended for the r capability to
allow the wuser to flip back and forth between two menus.
This would eliminate the need for the user to type menu
labels repeatedly. However, when a shell function
executes another shell function by calling its name, a
pointer to the parent function 1is placed on a stack.
When a return is executed from the called shell function,
the return stack is popped and returns the pointer to the

parent shell function for it to be executed. There is no
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way to put a pointer to the child on the stack as the
parent is being popped.

Because the calls to Ingres are slow and are beyond

the control of the menu system itself, the user is
presented with a message ("This will take some time...")
which acknowledges that processing is going on. This is

done to assure the user that an error has not been made.
After this message appears on the screen, the Ingres
utilities are running and each of them prints 1its own
messages to the screen so that at least the user knows
something is going on. Once the user has completed an
activity which involves Ingres (adding, wupdating,
deleting, retrieving data or running a report), the menu
from where the selection was made is redisplayed. This
is an application of Shneiderman’s interpretation of
closure. The wuser is assured that the task requiring
Ingres has been completed because the menu displayved 1is

the one from which the task was initiated.
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CHAPTER V

RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

Ideally the user should be unaware of changing from
BTOS to Centix and returning to BTOS. As was mentioned
in the previous chapter, it was not possible to accom-
plish this goal. To do so, more help would be needed
from the manufacturer’s support staff. It appears that
major system software redesign may be required to present

the multiple operating systems as a single entity.

Desirable Changes

The menu system developed for the personnel system
will need to be refined with the feedback of users to
ensure that it provides the functionality they require
and captures the sequence of their activities correctly.
Shell scripts proved to be a good prototyping tool for
menus because they can be modified easily and do not
require recompiling.

Once the functionality and sequencing of menus has
been agreed upon with the user, the menu system should be
converted to C to improve response time. The ability to
flip back and forth between two screens as Wwas attempted

with the "r" feature could probably be better implemented

65



using global variables which save a reference to the
called and calling menus. (These recommendations have
been successfully implemented as part of the work of the
ongoing project of which this thesis is a component.)

The shell scripts, which were written to implement
BTOS commands in Centix, should be converted to C for
faster execution. Shell scripts were chosen as a quick
way to implement the selected commands with the knowledge
that they would execute slowly. Using C and a system
call to perform a Centix "cd”, the "path” command can
probably be implemented.

In order to make the commands accessible by all
users, the shell script files should be 1located in a
specific directory. The path to that directory is then
included either in each individual user’s PATH (in the
.profile file) or in the system default PATH if it 1is
determined that the majority of wusers will |use the
commands. This directory path should be chosen carefully
since it is affected by other considerations, such as the
commands that duplicate existing Centix system command
names.

The commands that duplicate existing Centix system
command names can be used by either making an adjustment
to the user’s PATH or providing the full specification of

the path to where the command is located. The adjustment
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to the user's PATH is not advised, and requiring the user
to supply a full path name to a command is tedious.
Currently the operating system provides no system
help files to assist the user and documentation 1is poor.
The help feature developed for the BTOS commands imple-
mented in Centix is a good place to begin addressing the

users’ requirements for system level help facilities.

Handling Duplicate BTOS-Centix Names

It is not recommended that the "edit" command be
implemented in a real environment for several reasons.
In addition to the problem of where to locate the
command, the implementation only provides for the
prompting of the file name and still requires that the
user be familiar with the text editor. Most users who
are experienced enough to be editing files probably are
not in need of this simple form filling mode implementa-
tion.

The implementation of the 'print"” command described
in this thesis needs some consideration before it is
installed in the user’s environment. The functions this
version provideg (i.e., those of specifying print queue,
number of copies, the deletion of files after printing)
can be and were accomplished wusing Centix commands.

However, the ability to provide the inexperienced user

67



with a command that has a form similar to the more
familiar BTOS environment has merit. The "print” command
presented in this thesis wuses the Centix "lpr" command.
If it is determined that the users, in particular those
to whom these new commands are available, will not need
the system’s "print” command, then it would be reasonable
to implement a PATH change to gain access to this "new”
"print” command.

The "remove directory” command as implemented here 1is
adequate in the sense that a user cannot remove a
directory that contains files without choosing the
"delete all files" option provided by the form filling
method. However, because BTOS does not permit nested
subdirectories and Centix does, there is an inconsistency
between the BTOS command and the command implemented
here. The author recommends that the writing of a C

program be investigated to implement the command .

Centix has a "set” command which is used to display
currently set shell variables. Because Centix commands
all consist of one "word"” (or combination of characters
not including white spaces), "set" of "set directory
protection” or ‘"set protection” will invoke the system's

"set" command.

(1} '

The functions this "set'

command provides can be and
were accomplished using Centix commands (chmod). The use

of "chmod" requires an understanding of the three types
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of Centix wusers, how to determine appropriate access
privileges, and then how to assign them. However, the
ability to provide the inexperienced user with a command
that has a form similar to the more familiar BTOS
environment has merit. The commands to set protection
presented here provide consistency.

"

The use of the Centix set” command may not be
required by most of the wusers in the environment de-

scribed in this thesis, but the ability to set protection

levels is. If the users, in particular those to whom
these new commands are available, will not need the
svstem’s set command, then it would be reasonable to

implement a PATH change to gain access to this different
"set” command.

It is not recommended that the '"sort” command
developed in this thesis be implemented in a real
environment without further discussion with the users for
several reasons. There is a major difference 1in the
intended use of the BTOS and the Centix sorts. The BTOS
"sort" is used on records with a special structure. The
Centix "sort" is wused to sort 1lines of files. To

implement the Centix "sort"” with a BTOS front-end may be

deceptive and confusing.

Centix has a "type" command which gives the path to
the argument which is a Centix command. The need for
the Centix’s "type” command should be examined and
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weighed against the need for a BTOS-like "type” command.
If it 1is determined that the Centix system’s command is
not needed by the users and that the BTOS function is
needed, then the choice to change the user’s PATH would

be reasonable.

The Ideal Implementation

The work developed in this thesis was done based on
knowledge of the intended wuser community but without
their direct input. Designing user interfaces requires
knowledge of the user and user input. However, sometimes
the users either don’t know what they want or what is
possible to implement given the resources (hardware and
software) at hand. Consequently, the ideal situation is
one in which the development of interfaces is a joint
effort between the designer and wuser with the process
being iterative. The work presented here has applied
user interface theory to a real situation. The resulting
menus and commands are one step in the iterative process
to produce a user interface. That process will continue
because the work presented in this thesis is part of an
ongoing project which provides support to the particular
government agency.

The goal of the work presented in this thesis was to

apply current wuser interface design techniques to a
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specific environment. The environment is one which
consists of users with 1little experience with computers
confronted with a hardware environment that has two very
different operating systems.

Research into current user interface design practices
and methodologies was conducted. The information learned
from this exercise was then combined with an analysis of
user needs and abilities to develop a user interface.
The development of the interface had an overall goal of
reducing the visible differences between two very differ-
ent systems by making the interfaces consistent and
familiar.

This goal was achieved by creating a set of commands
(using form filling) for the one operating system
(Centix) that resembles the same set of commands in the
other operating system (BTOS) . The commands were
enhanced to accommodate differences in individual users
by the addition of a command language syntax.

In recognition of the fact that one type of user will

use Centix only to access applications developed with a

data base management system, a menu system for an
application was designed. The menu system design was
based on menu system design guidelines. Features were
added to respond to frequent users’ need to quickly

access the menu system without traversing the complete

menu hierarchy.



If there were an unlimited supply of resources
(human, software, and hardware) +to develop a user
interface for the environment described in this thesis,

the approach to that development would have been differ-

ent. The work would have started with an analysis of the
needs of the users. Users would be 1involved 1in this
process.

Once the requirements had been documented, an

analysis of how to meet these requirements would be
conducted. The first consideration would be the types of
software needed and the 1last consideration would be the
hardware. The possible choices and combinations are many
and could be the topic of another thesis.

This thesis has demonstrated how sound user interface
design principles can be successfully applied even to a

situation which is bounded by many constraints.
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ti'ii**i&i*’**’Qii***‘ti*!l‘*l0!&GC&*’tl&l&GC!C!GGGGG‘G‘GGGCGQCG*!Q
shell script name : append

November &, 10986

R. Loffman

.- % %

this shell uses "cat" to imitate BTOS' "append"

this uses cursor control routines written in C -
inverse
mvdown
mvup
normal
rectangle
thisline

%®x ®* % % " % R

»

l*&‘*i&Q#i*}‘&Ql{Ql#i*QG’GiiiiﬁlltiQ&‘6&0‘G’0!0‘&'0'*!!00&600&0*0*i
* appprmpt is like BTOS, :1.e, it prompts the user for input

appprmpt () |
# called by maindriver

% trap user hitting delete key - don't want to be
4 left in inverse mode

trap "normal,;, mvdown 4; exit" 2

mvdown
echo Append

mvdown |

echo ' File list from \e!
mvdown 1

thisline 1

echo ' File to \e!
mvdown 1

thisline 1

echo ' [Confirm each?] \e!

mvup 2
inverse
scrn

read files
resetscr

inverse
scrn

read tofile
resetscr

inverse
scrn
read confirm

resetscr

thisline 1
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# valid - sets flag to indicate valid input
# 0 - no 1 - yes
valid=0

# if confirm is null, user chose default
if [ -2 "sconfirm" 1
then

valid=el

confirm=0

fi

# does user want to confirm each ?
while [ "s$valid"” -eq 0 )
do

cage Sconfirm 1in

# user wants to confirm each
y ! Y | yes | Yes ) valid=sl
confirm=1 ;;

# user does not want to confirm each
n ! N ! no | No ) valid=l
confirm=0 ;,;

# invalid answer
4 ) echo sconfirm 'is neither Yes nor No, confirm each? \c '

mvup 1
inverse
scrn

read confirm
resetscr
thisline |

L user entered carriage return, default value
if [ -2z "sconfirm" 1
then
valid=l
confirm=0
fi
“ user entered something else, loop back up to case to check 1t
esac
done
# somefiles - indicates if there are files to be appended
# 0 - no 1 - yes

somef{iles=0

# flg - indicates presence of files to be appended
# 0 - no 1 - yes
f1g=0

mvdown 3
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4 read files to be appended
for file in sfiles
do
4 a directory? yes
if [ -d stfile )
then

echo $file is a directory - can not append.

echo

4 exist?® no

elif [ ! -s sfile 1

then
echo sfile does not exist - can not append
echo

# exists
and is fairst file ==) first file has to be
4 temporary to create temporary file

elif [ "sflg" -eq 01

then
] user indicated wanted to confirm each,
it [ "sconfirm" -eq 11
then
echo "Append $file (y or n) ? ‘e
valid=0
while [ "$valid" -eq 0 3
do
read check
echo
case scheck 1in
* ok to append
y) cat s{ile > /tmpl/apps®
flg=1
somefiles=1
echo Appending ¢file .. . done.
echo
valid=1l
L] don't append
n ) valid=1 ;;
* invalid response
# ) echo sresponse 'is neither Yes
esac
done
* user does not want to confirm each, s©
else
cat sfile D /tmp/apps$
flg=1
somefiles=1
echo Appending sfile ... done
echo
1

117
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# exist
not first file, so just attach to others already in
4 temporary file

else

*

] user wants to confirm each
if [ "sconfirm" -eq 1 3
then
echo "Append $file (y or n) ? \c”
valid=0
while [ "$valid" -eq O 1]
do
read check
echo
case $Scheck in

] ok to append
y Jcat /tmp/app$é$ ¢$file ) /tmp/appss save
cp /tmp/appss save /tmp/appssh
flgel
somefiles=l
echo Appending s$file ... done.
echo
validsl ;;

[ ] don't append
n ) valid=1l ;,;

L] invalid response
# ) echo stresponse 'is neither Yes norx No, reenter \c ' ;,
esac
done

else

# user does not want to confirm each, so append each in turn
cat /tmp/appss $file ) /tmp/appss save
cp /tmp/app$é save /Jtmp/app$s
echo Appending $file .. done .
echo

fi
{i
done

# were there files to be appended?

# no

if [ "$tsomefiles" -eq 0 1]

then echo All of the files were directories or did not exist
echo Append to $file did not occur.

4 yes, but file to put them into is a directory
% will call function to create new file
elif [ -d Stofile 1
then
echo Stofile is a directory - can not append into directory.

118
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newname
# yes and file to put them into already exists ==)
elif [ -s Stofile ]
then
cat stofile /tmp/appss > /tmp/appss . save

save Stofile
to stofile.

cp !tmp/apps$
echo Appended

4 yes and file to put them does not exist,
else
cp /tmp/apphé stofile
echo Stofile created.
f1
}
# end appprmt

scrn() {
4 resets
% called

the rectangle for reading input

by appprmt and resetscy

thisline
rectangle
)

# end scrn

21
1 50

resetscr () {
#called by apprmt

normal

mvup

scrn

mvdown |

)

% end resetscr

newname ()

# called by appprmt
# creates new file when directory 1is

# files are to be placed

the

echo 'Enter new file to be created: \c'
read name
echo
4 valid - indicates if is directory name
# 0 - yes { - no
valid=0
while [ "svalid" -eq 0 )
do
4 input name 15 directory, reject 1t

jf [ -d "sname" 1

then

will create 1t

file where appended

it
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echo
# input name is existing file, overwrite it
elif [ -s "S$name" 1]
then
cat Sname /tmp/appts > /tmpl/appss save
cp /tmp/apps$$ . save Sname
valid=1
echo $name created
4 1nput name 1s new {file, create 1t
else
cp /tmp/appss $name
valid=1
echo $name created.
fi
done
)
# append - MAIN DRIVER
# test for missing argument
4 if argument missing, assume userx wants to be prompted for
if [ % -eq 0 1
then
appprmpt
exit
fi
# if user supplies argument(s), assume user does not want
4 prompted for input.
4 validate user supplied input
# one argument - not enough
if [ ¢% -eq 1 1]
then
echo Not enough files listed - reenter.
exit
fi
¢ no files to start with
somefiles=0
# no files to put in yet
flg=0
while [ "$#" -ne 1 ]
do
] file a directory?
* yes - don't append it

echo sname 'is directory, re enter file name:

read name

it { -d $1 1
then
echo $1 is directory, can not append

120
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# file exist?

] no - append doesn't make sense
elif [ ¢t -s 81 1]
then

echo $1 does not exist, can not append.

] ok to append

L} first file ==) create temporary file
elif [ "s$flg" -eq O ]
then
cat $1 > /tmp/app$s$
flg=1
somefiles=1
echo Appending $1 ... done.

] ok to append
* not first fi1le ==> add to ones already there
else
cat /tmp/app$s $1 > /tmp/appss.save
cp /tmp/app$$ . save /tmp/apps$

echo Appending $1 ... done.
fi
L] get next file in list
shift
done

# leave last file as file to append everything to

4 all of the files were nonexistent or directories
# nothing to append
if [ "¢$somefiles" -eq O 1]
then echo All of the files were directories or did not exist.
echo Append did not occur.

4 file to contain appended files is a directory
# create new file to put them into
elif [ -d ¢1 1
then
echo $1 is a directory, can not append into directory.
newname

# file exists ==) overwrite it
elif [ -s $1 1]
then
cat $1 /tmp/appss ) /tmp/appss save
¢cp /tmp/appss save §1
echo Appended to $1.

# file doesn't exist ==) create it
else
cp /tmp/appss $1
echo §1 created.
fi
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GQCGQOI*GQi’!**b’&*&’GC&*&’QQQCG*&’GGOGOQi%l'&’&i‘i'ii’t&t’t&’."Q*
shell script name copy

November 13, 1986

R. Loffman

.- = ® %

# this shell uses "cp" to imitate BTOS' "copy"

this shell uses cursor control routines written 1in Cc -
inverse
mvdown
mvup
normal
rectangle
thisline

“- % %" " ® ® %

* l!*##&!#*i‘!tl**&#*i’tl’l**!t&.GGQG*0&"&&G#l.!!&‘GO"GCGG!'G&’GGQ'
copyprmpt () 4
# copyprmpt 1s like BTOS, i.e, it prompts the user for input

# trap the user hitting delete key - don't want to be left in inverse
trap "normal; mvdown 4, exit" 2

mvdown 1
echo Copy

mvdown 1

echo ' File from \c!
mvdown |

thisline 1

echo ' File to ve!
mvdown |

thisline 1

echo ' {Overwrite ok?] \e!
mvdown 1

thisline 1

echo ' tConfirm each?) \e!

mvup 3

inverse

scrn

read fromfile
resetscr

inverse
scrIn

read tofile
resetscy

inverse
scrn

read over
resetscy

inverse
scrn
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read confirm
resetscr

thisline 1

& valid - sets flag to indicate valid
# 0 - no 1 - yes
valid=0

% if over is null, user chose default
if [ -z "sover" 1
then

valid=1

over=0

i

# does user want to overwrite?
while [ "$svalid"” -eq 0 )
do

case Sover in

# user wants to overwrite
y ! ¥ ! yes | Yes ) valid=1
over=1l

# user does not want to overwrite
n ! N i no ! No ) valid=1

over=0 ,,

# invalid answery

input

# ) echc Sover 'is neither Yes nor No, overwrite ok?

read over

] user entered carriage return, default value
if [ -z "sover" 1
then
valid=1
over=0
fi
4 user entered something else, loop back up to case
esac
done
# valid - sets flag to indicate valid input
# 0 - no 1 - yes
valid=0

# if confirm is null, user chose default

if T -z “Sconfirm” 3]
then

valid=l

confirm=0

fi

123

\c

to check
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4 does user want to confirm each ?
while [ "svalid" -eq 0 13
do

case sconfirm in

# user wants to confirm each
y | Y i yes | Yes ) validel
confirm=1

4 user does not want to confirm each
n t N ! no ! No ) valid=l
confirm=0 ,,

# invalid answer
# decho Sconfirm 'is neither Yes nor No, confirm each? \c

read confirm

] ucer entered carriage return, default value
if [ -z "sconfirm” 1]
then
valid=l
conf{irm=0
fi
esac
done

% is the file to be copied a directory? yes
if [ -d sfromfile 13
then
echo $fromfile is a directory . . c¢an not copy
exit
fi

# exist? no

if £ ' -s s$fromfile 1

then
echo sfromfile: no such file ... can not copy.
exit
fi

% does tofile exist? no

if [ ! -s $tofile 1
then
* does user want to confirm? yes
if { "sconfirm" -eq 1 1]
then
echo "Copy tfromfile to s$tofile? \c"
valid=0
while [ "svalid" -eq 0 1
do
read check
echo

case Scheck in
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] ok to copy
y) prnover
valid=1l ;.
] don't copy
rn ) echo Did not copy $fromfile to
valid=1
] invalid response
# ) echo sresponse 'is neither Yes
esac
done
# user doesn't want to confirm
else
prnover
fi

# tofile exists
else

# does usey want to confirm each?
if [ “sconfirm" -eq 1 1
then

yes

echo "Copy $fromfile to stofile? \c"
valid=0
while [
do

read check

echo

case scheck

“s¢yalid"” -eq 0 1
in

# ok
y)

to copy
if [ "sover"
then
prover
valid=1
else
echo Did not
valid=1
fi .

-eq 1 1]

copy Sfromfile,

L] don't copy
n ) echo Did not
valid=1 ,;

copy $fromfile to

] invalid response
# ) echo Sresponse
esac
done

‘'is neither Yes

L user doesn't want to contirm

else
to overwraite?

* does user want yes

125
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if [ "Sover"” -eq 1 1
then
prover

L] user doesn't want to overwrite

else

echo Did not copy $fromfile, $tofile already exists.
fi
fi

# end big if
fa

)

# end copyprmt

scrn ()
# resets the rectangle for reading input
% called from copyprmpt and resetscr

thisline 21
rectangle 1 50
}

# end scrn

resetscr () (
# called by copyprompt

normal

mvup

scrn

mvdown |

}

# end resetscr

prnover ()
4 called from copyprmt

cp $fromfile S$tofile

echo Copying $fromfile to sStofile . done
)

prover ()
4 called from copyprmt

cp $fromfile $tofile
echo Copying s$fromfile to Stofile \(overwriting\) . done

)

# copy - MAIN DRIVER

# test for missing argument
# if argument missing, assume user wants to be prompted for input
i{f [ $#% -eq 0 1]
then
copyprmpt
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exit
fi

# if user supplies argument(s), assume user does not
prompted for input.
# validate user supplied input

# one argument - not enough
if [ ¢4 -eq 1 )
trhhen
echo Not enough files listed - reenter.
exit
fi
# more than two arguments - too many
1f [ ¢% -gt 2 1
thern
echo More than two files listed - reenter.
exit
fi

# first file a directory?

# yes - can not do copy
if [ -d s1 1]
then
echo $1 is directory - can not copy.
exit
fi

# does first file exist?

# no - copy with 1t does not make sense
if [} -s 81 1
then
echo $1° no such file - can not copy.
exit
fi

# first file exists

¢ is second file a directory?

4 yes
it [ -d $2 )
then
cp $1 $2
echo Copying §1 to $2 .. done .

4 does the second file exist?

4 no - create it
elif [ !} -s $2 1
then
cp $1 $2
echo Copying $1 to $2 . . done.
exit

127
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% second file exists, do not overwrite

else
echo Did not copy $!, $2 already exists.

fi

128
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[ TR YZ YT TSRS ARSI IS RIY SR IR 2 222222222222 2222222 222222282222 224
# shell script name : create

# November 14, 1986

# R. Loffman

%# this shell uses "echo" to imitate BTOS' "“create file"

#* “mkdir" to imitate BTOS' "create directory"
# this shell uses cursor control routines written in C -

# inverse

] mvdown

* mvup

L] normal

# rectangle

# thisline

SRR3R0 RBBBRFHBHEFRSRRRER BB RRERBRRBFHBRRERRBERRIR2B 0000000

crfile ()
# called by main driver

# is file to be created a directory?

# yes - then can not create as a file

if [ -d $name 1]

then
echo $name is a directory name - can not be used as a file name
exit
fi

# does the file exist?

# no - create it
if [ ! -s $name ]
then
‘echo "" ) S$name’
echo Creating file $name . . done
exit
fi
# file exists - overwrite?
# valid - sets flag to indicate valid input
# 0 - no 1 - yes
valid=0

echo File Sname 'already exists, overwrite? \c'
read over

# does user want to overwrite?
while [ "$valid" -eq 0 )
do

case Sover in

# user wants to overwrite

y Y I yes | Yes ) valid=sl
echo Creating file $name \(overwriting\) ... done. ;,

129
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% user does not want to overwrite
n ! N ! no ! No ) valid=1

echo Did not create file tname,

# invalid answer
# ) echo 'Overwrite response
read over

esac
done

)
4 end crfile

crifpmt () {
# called by main driver

#trap user hitting delete key - don't

trap "normal; mvdown 4; exit " 2
mvdown

echo Create file

mvdown |
echo '
mvdown 1
thisline 1

echo ' [Overwrite ok?]

File name

\e!

mvup 1
inverse
scrn

read name
resetscr

inverse
scrn

read over
resetscr

thisline 1

# valid - sets flag to indicate valid
# 0 - no 1 - yes
valid=0
# if over is null, user chose default
if { -z “$over"™ 1]
then

valid=t

over=0

fi

¢ does user want to overwrite?

130

invalid,

want

input

already exists.

to be

overwrite ok?

left

\e

in

inverse mode



Jan 5 16:58 1987 create Page 3

while [ "svalid" -eq 0 1
do
case S$over in

# user wants to overwrite
y ' Y ! yes ! Yes ) valid=l
over=1l

% user does not want to overwrite
n ¢{ N ! no ! No ) valid=l

over=0 ,,;

¢ invalid answer

# ) echo 'Overwrite response invalid, overwrite ok? ‘¢ ' 3
mvup 1
inverse
scrn

read over
resetscr
thisline 1

] user entered carriage return, default value
if [ -z “sover" 1] ’
then
valid=1
over=0
fi
] user entered something else, loop back up to check it
esac
done

mvdown 3

4 is file to be created a directory?

# yes - then can not create as a file

if [ -d $name )

then
echo sname is a directory name - can not be used as a file name
exit
fi

# does the file exist?

# no - create it
if [ ' -5 $name ]
then
‘echo “" > S$name’
echo Creating file $name ... done.
exit
fi

# file exists

4 did user select overwrite?
% user said overwrite
if [ “sover" -eq 1 1]
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then
‘echo "" ) Sname’
echo Creating file Sname \(overwriting\)
exit
fi

# user doesn not want to overwrite
echo Did not create file $name, already exi

# end crfpmt

crdir () ¢
# called by main driver and crdpmt

# check that directory does not already exi
# exists as a directory
if [ -d $name ]

then
echo $name directory already exists.
exit
fi

# does not exist - create it

mkdir $name

echo Creating directory $name ... done.

3
4 end crdir

crdpmt () (
4 called by main driver

#trap user hitting delete key - don't want
trap "normal,; mvdown 4; exit " 2

mvdown
echo Create directory

mvdown 1
# prompt for directory name
echo ' New directory name \e!

inverse
scrn

read name
resetscr

thisline 1

# call function to create directory
crdir

)

4 end crdpmt
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scrn ()
# vesets the rectangle for reading input

thisline 22
rectangle § 50
)

4 end scrn

resetscr () ¢

normal

mvup

scrn

mvdown 1

)

# end resetscr

4 create - MAIN DRIVER

# if argument missing

if [ ¢#% -eq O 1]

then
echo Did not specify file or directory
exit
fi

# if number of arguments is more than 2, invalid use of command
if [ $4 -gt 2 1

then
echo 'Too many arguments - reenter command '
exit
fi
4 if first argument is "file"” - user wants to create file
if L "s$1" = file 3
then
# if only 2 arguments - file and a name - user does not want prompting
if [ % -eq 2 1
then
name=$%$2
crfile
exit

# user wants prompting

else
cripmt
exit
fi
fi
# if first argument is "directory" - user wants to create directory
if [ "si" = directory 1
then
[ ] if only 2 arguments - directory and a2 name - user does not want prompt
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if [ $# -eq 2 1)
then

name=%2

crdir

exit

# user wants prompting
else
crdpmt
exit
fi
fi

% invalid use of create command
echo No such command - create $! - reenter

command .
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* ® % % ®

%* % % % ® N

i&’i‘*’*tt*‘t0.0**‘#0&0‘&t"&t*lt'*GOQ!&’G!Ct#GQ!&O"‘CG.‘OCOGQ}&‘*
shell script name : delete

November 17, 1986

R. Loffman

this shell uses "rm" to imitate BTOS' 'delete"

this shell uses cursor control routines written in C -
inverse
mvdown
mvup
normal
rectangle
thisline

SEERFEARRRER SRS RAERRBRBBERER RSB RBERRBSHHFRLHRBLB LB 50320 04

delprmpt is like BTOS, i.e, it prompts the user for input

delprmpt () (

#trap user hitting delete key - don’'t want to be left in inverse mode

trap “normal; mvdown 4, exit" 2

mvdown
echo Delete

mvdown 1

thisline 1

echo ' File list \e!
mvdown 1

thisline 1

echo ' {Confirm each?] \e!

mvup 1
inverse
scrn

read files
resetscr

inverse

scrn

read confirm
resetscr

thisline 1

# valid - sets flag to indicate valid input
# 0 - no 1 - yes

valid=0

# if confirm is null, user entered default
if [ -z "sconfirm" ]

then

valid=1
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confirm=0
fi

# does user want to confirm each?
while { "$valid" -eq 0 1
do

case Sconfirm in

# user wants to confirm each

y ¢+ Y | yes ! Yes ) valid=l
confirm=1 ,;

# user does not want to confirm each
n ¢ N ! no ! No ) valid=sl
confirm=0 ;;

# invalid answer
# ) echo Sconfirm 'is neither Yes nor No, confirm each? \c '

mvup 1
inverse
scrn

read confirm
resetscr
thisline 1

# user entered carriage return, default value
if L -z "$confirm" 1
then
valids=li
confirm=0
fi
* user entered something else, loop back up to case to check 1t
esac
done

mvdown 3

# read files to be deleted
for file in $files
do
# a directory? yes
it [ -d $file )
then
echo $file is a directory - can not delete
echo

# exist? no

elif [ ! -5 $file 1}

then
echo $file does not exist - can not delete
echo

# exists
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# user indicated wanted to confirm each, one at a time

elif [ "sconfirm”" -eq 1 1]
then
echo '"Delete sfile (y or n) ? \e"
valid=0
while [ "svalid" -eq 0 1
do
read check
echo

case $scheck in

L] ok to delete
y) rm sfile
echo Deleting $file ... done
echo
valid=1
[ ] don't delete

n ) valid=1l

] invalid response .
¢ ) echo $response 'is neither Yes nor No, reenter \c '
esac
done

4 user does not want to confirm each, so delete each in turn

else
rm $file
echo Deleting $file . done .
echo
{i
done

]
4 end delprmpt

sern () (
4 resets the rectangle for reading input

thisline 21
rectangle 1 S50

)
4 end scrn

resetscr ()

normal

. mvup

scrn

mvdown 1

)

4 end resetscr

# delete - MAIN DRIVER

# test for missing argument
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# if argument missing, assume user wants to be prompted for input
if £ $% -eq O 3
then

delprmpt

exit

fi

% if user supplies argument(s), assume Uuser does not want to be
prompted for input.
# validate user supplied input

*

4 need to shift thru all of them

while [ "s#" -ne 0 1]

do
* file a directory?
# yes - don't delete it
if [ -d $1 1
then
echo %1 is directory, can not delete.
* file exist?
L] no - delete doesn't make sense
elif [ ! -5 $1 1
then

echo $1 does not exist, can not delete.

# ok !d delete

else
rm §1
echo Deleting $1 ... done.
fi
] get next file in list
shift
done
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(AR X2 ITL I TSI LTI IS 222222222222 2223222222232 222222 2222222222
# shell script name : edit

# November 17, 1986

# R Loffman

# this shell uses “"vi" to imitate BTOS' "edit"

# expects the user to know vi

# because there is already a system command edit, the system command

# will be the one that is executed instead of this version of edit
# to use this version of edit, either

* 1 specify full path name to this edit or

# 2. make the path of the user include the path to the

# directory where this is located and place this path

L4 before the path to the system's edit THIS 1S NOT ADVISED
# this uses cursor control routines written in C -

* inverse

L] mvdown

# mvup

# normal

L] rectangle

# thisline

[BR IZZIZZI 2T IIZZILILI SIS 2SS 2 2222222222222 2222222222222 22223
editprmpt () (
4 editprmpt is like BTOS, i.e, it prompts the user for input

#trap the user hitting the delete key - don't want to be left in inverse
trap "normal, mvdown 4, exit;" 2

mvdown

echo Edit

mvdown 1
echo ' File \e!

inverse
scrn

read file
resetscy

thisline 1

# is the file to be edited a directory? yes
if [ -d $file )
then
echo $file is a directory ... can not edit.
exit
fi

# note: if file doesn't exist, vi will create it
vi s$file
}
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# end editprmt

scrn () |

thisline 21
rectangle 1 30
)

# end scrn

resetscr ()

normal

mvup

scrn

mvdown 1

}

# end resetcscr

4 edit ~ MAIN DRIVER

# test for missing argument
# if argument missing, assume user wants to be prompted for
if [ $% -eq 0 1
then
editprmpt
exit
fi

input

# if user supplies argument(), assume user does not want to be

prompted for input.
4 validate user supplied input

# more than one argument - to many

if [ 5% -ne 1 1

then
echo Can only edit one file at a time - reenter.
exit
fi

# file a directory?

# yes - can not do edit
if [ -d s1 3
then
echo $1 is directory - can not edit
exit

fi

vi §1
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(B T Yy r Y Y Y Y2 SR YL Z YIS S IR 2222222 22222232222 2222222k ddd
# shell script name : files

4 November 17, 1986

# R. Loffman

# this shell uses "1s" to imitate BTOS' "files"

# this shell uses cursor control routines written in C -
* inverse

# mvdown

# mvup

# normal

* rectangle

] thisline

B I eI Y ST SRS R X SR RIS SIS S22 I SIS L2222 2222 2222 22222 22022l
# filesprmpt is like BTOS, i.e, it prompts the user for input

filesprmpt () {
# called by main criver

# trap the user hitting the delete key - don't want to be left in inverse
# mode

trap “normal; mvdown 4; exit" 2

mvdown
echo Files

mvdown 1

echo ' File list \e!
mvdown |

thisline 1

echo ' [Details each?) \e!
mvdown 1

thisline 1

echo ' [Print filel \e!

mvup 2
inverse
scrn

read files
resetscr

inverse
scrn

read detail
resetscr

inverse
scrn

read queue
resetscr

thisline 1
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# valid - sets flag to indicate valid input
# 0 - no 1 - yes
valid=0
# if detail is null, user chose default
if [ -2z "sdetail"™ 1
then
valid=1l
detail=0

fi

details of each?
-eq 0 1

# does user want
while [ "$valid"
do

case $detail in
of each
valid=1!
detail=1l ;;

details
yes | Yes )

# user wants
y + Y i

4 user does not want details of each
n ! N ! no ! No ) valid=l
detail=0 ;;

# invalid answer

& ) echo $detail 'is neither Yes nor No, details each? \c¢c '
read detail
* user entered carriage return, default value
if [ -z "sdetail” 1
then
valid=1
detail=0
fi
* user entered something else, loop back up to case to check it
esac
done
% valid - sets flag to indicate valid input
# 0 - no 1 - yes
valid=0
# if queue is null, user chose default

if [ -z "squeue”" )
then

valid=1

queue=0

fi

4 does user want
while [ "$valid"
do

to print each ?
-eq 0 1

case Squeue

# user wants

in

to print each
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spl | SPLB ) valid=l
queue=SPL

# user does not want to print each
splb | SPLB ) valid=1l
queue=SPLB ;;

# invalid answer
& ) echo squeue 'is neither SPL nor SPLB norxr blank, reenter \‘c '
read queue

] user entered carriage return, default value
if [ -z “"Squeue' ]
then
valids=1

queue=0
fi

* user entered something else, loop back up to case to check 11t
esac

done

4 f{lg - indicates presence of files to be listed

4 0 - no 1 - yes

f1g=0

4 read files to be listed
for file in sfiles
do

4 user wants details about files

if [ "sdetail" -eq 1 )
then
4 does file exist? no
if [ ! -s $file ]
then
echo s$file does not exist - can not list 1t
* file exists - is it a directory?
* yes
elif [ -d sfile ]
then

echo $file is a directory:
1s -al $file

echo End of $file files
flg=1

[ file exists and is not a directory
else
1s ~al ¢file
prn
flg=1
fi

% user doesn't want details
else
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L] does file exist? no
it [ ' -s sfile 1
then
echo $file does not exist - can not list it.
] file exists - is it a directory?
* yes
elif [ -d $file ]
then
echo $file 1s a directory"
1s s$file
echo End of $file files
flg=1
* file exi1sts and 1s not a directory
else
1s $file
prn
flg=1
fi
fi
done
nofile
3

4 end filesprmt

prn ()
# called by filesprmpt
# does printing to the specified queue

if [ "$queue' = SPL 1
then
1pr -q $queue $file
fi

if [ "squeue” = SPLB 1
then
lpr -q SPLB $file
fi

)
4 end prn

nofile ()¢
# called by main driver and filesprmpt

# were there files to be listed?

# rno

if [ "sflg” ~-eq O 1]

then echo All of the files did not exist
echo Files did not occur

fi
}
4 end nofile
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sern ()
# resets the rectangle for reading input

thisline 21
rectangle 1 50

)
4 end scrn

resetscr ()

normal

mvup

scrn

mvdown 1

)

# end resetscr

4 files - MAIN DRIVER

# test for missing argument
4 if argument missing, assume user wants to be prompted for input
if [ ¢% -eq O )
then
filesprmpt
exit
fi

# if user supplies argument(s), assume user does not want to be
prompted for input.
# validate user supplied input

% no files yet

flg=0
while [ "$#" -ne 01
do
* file exist?
* no - files doesn't make sense
if [ ! -s $1 3]
then
echo $1 does not exist, can not list it.
L] ok to list it and is first file ==) set flag to show presence of file
elif [ "sflg"” -eq O )
then
L] is the file a directory?
] yes
if I -d ¢1 1
then
echo $1 a directory:
1s $1

echo End of $1 files.
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flg=1

* file not a directory
else
ls ¢1
flgs=1l
fi

* list file - not first file
else

* is the file a directory?
yes
if [ -d 81 1]
then
echo $1 a directory:
1s s1
echo End of $1 files
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L] Ci!lGQ'!GQQQQG’!’t*ii&‘tii’t*‘ﬂtt&t'&&tttGGtt“’&t*’&tt‘!!t.’tt’ﬁ‘i
# shell script name . print

# November 20, 1986

# R. Loffman

# this shell uses "print" to imitate BTOS' "print"

# this shell uses cursor control routines written in c -

L inverse

] mvdown

L] mvup

# normal

# rectangle

L thisline

# because there is already a system command print, the system command
# will be the one that is executed instead of this version of print

# to use this version of print, either

L] 1. specify full path name to this print or

L] 2. make the path of the user include the path to the

L] directory where this is located and place this path

L] before the path to the system's print. TH1S 1S NOT ADVISED

* GGQ!&’Q&*&’!QG’!*Q.’G‘*&!‘tt.!’i!ﬁ‘00&’&’00*00”!’Gt’iii"“GQOOC*'
prprmpt () |
& prprmpt is like BTOS, i.e, it prompts the user for input

# trap the user hitting the delete key - don't want to be left in inverse

-

trap "normal, mvdown 4, exit" 2

mvdown
echo Print

mvdown
echo ' File list \e!

mvdown 1
thisline 1
echo ' [Queue name (default = SPL)) \e!

mvdown 1
thisline 1
echo ' [Number of copiesl \e!

mvdown 1|
thisline 1
echo ' [(Delete after printing?l \e!

mvdown 1
thisline 1
echo ' [Confirm each?] \e!

mvup 4

inverse
scrn
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read files
resetscy

inverse
scrn

read queue
resetscr

inverse
scrn

read copies
resetscy

inverse
scrn

read delete
resetiscr

inverse

scrn

read confirm
resetscr

thisline 1
4 determine queue

% valid - sets flag to indicate valid input
# 0 - no 1 - yes
valids0O

% i{f queue 1s null, user chqse default
it [ -z "“Squeue" ]
then

valids=l

queue=SPL

fi

while { “$valid"” -eq 0O 3
do
case fqueue in

¢ SPL
spl | SPL ) validsl ;;

% SPLB
splb ! SPLB ) validsl i

% invalid answer
# ) echo 'Queue name invalid, reenter \c
read queue

L user entered carriage return, default
if [ -z "stqueue" ]
then

valid=1l
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queue=SPL
fi
* user entered something - loop back to case to check it
esac
done
# valid - sets flag to indicate valid input
# 0 - no 1 - yes
valid=0

% check if copies is null =) user wants default
if [ -z “scopies” 1

then
copiles=l
valid=l
fi

# check if user entered valid number

4 done by checking if 1 input ie., input is not a number
if [ 1 -gt “"scopies"” 1]
then
while [ "svalid" -eq 0 1
do
* invalid answer
echo 'Copies not numeric - reenter \c'

read copies

L] user entered carriage return =) default
if [ -z "tcopies” ]
then
valid=1

copies=l

* user entered non numeric
elif [ 1 -gt "scopies” ]
then

valid=0

. user entered valid number

else
valid=l
fi
done
fi

# valid - sets flag to indicate valid input

# 0 - no 1 - yes

valid=0

¢ if delete is null, user chose default
if [ -z “"Sdelete” 1
then

validsl

delete=0
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fi

# does user want to delete?

while [ "$valid" -eq
do
case sdelete in

01

# user wants to delete

y | Y | yes | Yes

% user does not want

)

valid=1
delete=1 ;;

to delete

n ! N ! no ! No ) validsti
delete=0 ;;

# invalid answer

# ) echo 'Delete response invalid, delete each after printing? \c

read delete

] user entered carriage return, default
if [ -z "sdelete” )
then
valid=tl
delete=0
fi
L] user entered something else, loop back up to case to check it
esac
done
¢ valid - sets flag to indicate valid input
# 0O - no 1 - yes
valid=0

4 if confirm is null
if [ -z "sconfirm" 3
then

validel

confirm=0

fi

, user chose default

4 does user want to confirm each ?
while [ "svalid" -eq 0 1

do
case sconfirm in

4 user wants to conft
y } Y ! yes | Yes

% user does not want
n ! N ! no | No )

4 invalid answer

irm each
) valid=l
confirm=i ;;

to confirm each
valids=1
confirm=0 ;;
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# ) echo 'Confirm response invalid, confirm each? \c¢c
read confirm

L user entered carriage return, default value
if I -z "sconfirm” 1
then
validet
confirm=0
fi
# user entered something else, loop back up to case to check it
esac
done

# read files to be printed
for file in $files
do
# a directory? yes
if { -d $file 1
then
echo $file is a directory - can not print it.

# exist? no

elif [ 1 -s sfile ]
then
echo $file does not exist - can not print it.
# exists - yess
else
] user wants to confirm each
if ¢ "sconfirm” -eq 1 )
then
echo "Print $file (y or n) ? \c”
valid=0
while [ "$valid" -eq 0 1
do
read check
echo

case Scheck in

L] ok to print
y ) prnt
validsl ;;
# don't print

n ) valid=1l ;;

* invalid response
# ) echo sresponse 'is neither Yes nor No, reenter ‘¢ ' .
esac
done
else
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# user does not want to confirm each,

prnt
fi
fi
done
)
% end prprmt

prnt ()
# called by prprmt

if [ “$delete” -eq 1 1]
then

prloop

rm $file

echo $file deleted.
else

prloop
fi

}
# end prnt

prloop ()
% called by prnt

i=l

while [ "“$i" -le "$copies" 1]

do
lpr -s -q s$queue $file
echo Printing s$file . . done.
i=z‘expr $i1 + 1 °

done

}
% end prloop

scrn () |
% resets the rectangle for reading

thisline 32
rectangle 1 40

b
# end scrn

resetscr () (

normal

mvup

scrn

mvdown 1

}

# end resetscr

input

so print each

in turn
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# print - MAIN DRIVER

4 test for missing argument
4 if argument missing, assume user wants to be prompted for input
if [ ¢4 -eq O 1
then
prprmpt
exit
fi

4 if user supplies argument(s), assume user does not want to be
prompted for input.
# validate user supplied input

# no files to start with
somefiles=0

4 no files to put in yet

flg=0
while [ "$#%" -ne 0 ]
do

#* file a directory?

L yes - don't print it
if ¢ -d $1 1
then
echo $¢1 is directory, can not print it.

] file exist?

L] no - praint doesn't make sense
elif [ ! -s 81 1]
then

echo %1 does not exist, can not print 1t

# ok to print
elif [ "sflg" -eq O bl
then
lpr -s -q SPL $1
flg=1
somefiles=l
echo Printing $1 ... done .

* ok to print
else
lpr -s -q SPL $1
echo Printing $1 . .. done .
fi

] get next file in list
shift
done

# nothing to Print
if [ “"$somefiles” -eq [ ]
then echo All of the files were directories or did not exist
echo Print did not occur.
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*

# shell script name remove

4 November 28, 1986

# R. Loffman

% this shell uses "rmdir" to imitate BTOS'®
4 this shell uses cursor control
* inverse

L} mvdown

L] mvup

L normal

# rectangle

L] thisline

routines written

O**Q‘i*l‘i"Gt‘Q***GQG'*.*Q‘G*Qi.t&*i’l’l.GQCQ’G*G‘Q.QOGCDOG.’O’00*

"remove directory”

in C -

L] *l&*lQ’&’###*l*Q&*’§CQ*i&’i‘Q”*‘QQ‘&&l’i**0’##!&0'!'#&0!.!*!6&#QQ’

# rmdprmpt 1s like BTOS, 1i.e, it prompts

ymdprmpt )
# trap the ucer hitting delete key -

trap "normal, mvdown 4, exit" 2
mvdown 1

echo Remove directory

mvdown 1
echo '
mvdown 1
thisline 1

echo ' [Deiete all
mvdown 1

thisline 1

Qld directory name

files in directory?]

echo ' (Confirm each while deleting?]
mvup <2

inverse

scrn

read dirfile
resetscr

inverse
scrn
read del

resetscr

inverse

scrn

read confirm
resetscy
thisline 1

4 valid -
#« 0 -

sets flag to indicate valid
no 1 - yes

155
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valid=0

4 1f del is null, user chose default
if [ -2 "sdel” 1]
then

valid=1

del=0

fi

# does user want to delete all files?
while [ "svalid" -eq 0 1
do

case sdel in

% user wants to delete all files
y ¢+ Y ! yes i Yes ) valid=1
del=1 ,,

4 user does not want to delete all files
n t{ N ! no | No valid=ti
del=0 ,,

s ) echo 'Delete all files response invalid, delete all files ok? \c

|
|
# invalid answer
read del

L user entered carriage return, default value
if [ -z "sdel™ 1
then
valids=l
del=0
f1
[ ] user entered scmething else, loop back up to case to check 1t
esac
done

4 valid - sets flag to indicate valid input
# 0 - no i1 - yes
valid=0

# if confirm is null, user entered default
if [ -z "sconfirm” b}

then
valid=1
confirm=0
fi

4 does user want to confirm each?
while [ "svalid" -eq 01
do

case sconfirm in

% user wants to confirm each

y + Y i yes Yes ) valid=l
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confirm=1 .,

# user does not want to confirm each
n ! N ! no ! No ) valid=l
confirm=0
# invalid answer
# ) echo sconfirm 'is neither Yes nor No, confirm each? ‘¢ '
read confirm
# user entered carriage returrn, default value
if L -z "sconfirm”
then
valid=l
cornfirm=0
1
|
# ucer entered something else, loop back up to case to check 1t
|
ecac |
done
# a directory? no
it [V -d sdirfile 1
then
echo $dirfile: no such directory - can not remove it
exit
fi
# exists
4 if user does not want to delete all files in directory, then
# can not remove the directory if it has files
if [ "sdel™ = 0 1
then
4 determine if directory 1is empty by listing its contents and
# piping that to wc to count the number of characters
count="1ls sdirfile | wc -c¢’

# if count is O, then directory is empty and can be removed

if [ "scount" -eq 0 2
then
rmdir sdirfile
echo Removing directory sdarfile done
* count not zero - files in directory, can not remove 1t
else
echo Directory sdirfile is not empty, can not remove it
{i
exit
fi
4 set flag to show no subdirectories
somedir=0
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files="1s sdirfile’
for file in 5files

do
if [ -d sdirfile/sfile 1]
then
somedir=l
fi
done
if [ "“$somedir" -eq 1 1
then
echo Directory contains subdirectories
echo Can not delete $dirfile until subdirectories are removed
exit
i
# no subdirectories - can delete

# user indicated wanted to confirm each, one at a time
if [ "sconfirm” -eq 1 1
then
* set flag to 1 to show ok to delete directory
change it to O if user does not want to delete a file
L therefore cannot delete directory
okflg=l
for file in $files
do
echo "Delete $file (y or n) ? \c¢"
valid=0
while [ "svalid” -eq 0 )
do
read check
echo
case $check in

*®

# ok to delete
y) rm sdirfile/sfile
echo Deleting s$file .. . done
valid=1l ;;

* don't delete
n ) valids1
okflgs0 ;;

* invalid response
# ) echo $response 'is neither Yes nor No, reenter
esac
done
done

% user does not want to confirm each, so delete each in turn

else
okflg=1l
for file in sfiles
do

rm sdirfile/sfile
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echo Deleting $file ... done.

done
fi
if [ "sokflg" -eq 1 1]
then

rmdir s$dirfile

echo Removing directory sdirfile ... done.
else

echo Directory $dirfile is not empty, can not remove it.
fi

}
# end rmdprmpt

scrn () (
# vresets the rectangle for reading input

thisline 36
rectangie 1 40

3
# end scrn

resetscr () (
normal

mvup

scrn

mvdown 1

}

% end resetscr

remdir () {
% called by maindriver

# is it a directory?

if [ ¢ -d $name ]

then
echo $name: no such directory - can not remove it.
exit
f1

# determine if divrectory 1s empty by listing its contents and
4 piping that to we to count the number of characters

count='ls $name | wc =-c’

8 if count is 0, then directory is empty and can be removed
if [ "scount" -eq 0 1

then

rmdir $name

echo Removing directory $name .. done
[ ] count not zero - files 1in directory, can not remove it
else

echo Directory $name is not empty, can not remove it
i ’
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end remdir

% remove directory - MAIN DRIVER

4 tect for missing argument
# it argument missing, assume user wants to be prompted for input
if [ ¢4 -eq 0 1
then
echo Did not specify directory - reenter
exit
fi

# if number of arguments is more than 2, invalaid use of command
3 ¢ s% -gt 21

then
echo Too many arguments - reenter command
exit
1i
# if first argument is v"directory” - user wants to remove 2 directory
34 [ “"s1" = directory ]
then
[ 2 i{ only 2 arguments - user does not want prompting
if [ $#% ~eq 2 1]
then
name=%2
remdir
exit

* user wants prompting
else
rmdprmpt
exit
f1

¢ invalid use of remove command
echo No such command - Remove §1 - reenter command.
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* *0&0'!0**’*0&!!0!&&tii”&*&t*l&’&'ttGt0’&“'&*0&6.000&00’6000QOQGCG
# shell script name :@: rename

# November 28, 1986

# R Loffman

% this shell uses "mv" to imitate BTOS' "rename"

# this uses cursor control routines written in C -
#* inverse

# mvdown

* mvup

# normal

# rectangle

# thisline

§ SERAFSBRRSLEBERERNBBBERHBRERERPESRSSEERLANBRSERRBBRELLBILE00000
renprmpt ()
# renprmpt is like BTOS, i .e, 1t prompts the user for 1nput

# trap the user hitting delete key - don't want to remain in inverse
trap "normal, mvdown 4; exit" 2

mvdown
echo Rename

mvdown 1
echo ' Old file name \e!
mvdown 1

thisline 1|

echo ' New file name \ec
mvdown |

thisline 1

echo ' {Overwrite ok?] \c!
mvdown 1

thisline 1

echo ' [Confirm each?] \¢

mvup 3
inverse

scrn

read oldfile
resetscr

inverse

scrn

read newfile
resetscr

inverse
scrn

read over
resetscr

inverse
scrn




Jan 5 17:08 1987 rename Page 2

read confirm
resetscy

thisline 1

# valid - sets flag to indicate valid
# 0 - no 1 - yes
valid=0

# if over is null, user chose default

if [ -z "sover" 1
then
valid=1
over=0
fi
# does user want to overwrite?
while [ "$valid" -egq 0 I
do

case Sover in

to overwrite

Yes ) validsl
over=1{ ;;

# user wants
y Y | yes |

to overwrite
valid=1
over=0 ,;

# user does not want
n ¢ N { no I No )

# invalid answer

default

loop back up

input

overwrite ok? \c '

value

to case to check

input

# ) echo 'Overwrite response invalid,
read over
* usey entered carriage return,
if [ -z "sover" 1
then
valid=1
over=0
fi
* user entered something else,
esac
done
# valid - sets flag to indicate valid
# 0 - no 1 -~ yes
valid=0
4 if confirm is null, user chose default

if [ -z "sconfirm" 1
then
valids=1

confirm=0
fi

it
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# does user want to confirm each?
while [ "$valid"” -eq 0 1
do

case s$confirm in

% user wants to confirm each
y | Y i yes | Yes ) validel
confirm=1 ,;

# user does not want to confirm each
n ¢t N ! no ! No ) valid=l
confirm=0

# invalid answer
# ) echo 'Confirm response invalid, confirm each? \c

read confirm

“ user entered carriage return, default value
if [ -z "sconfirm”" 1]
then
valid=1
confirm=0
fi
esac
done

4 is the file to be renamed 2 directory? yes
if [ -d soldfile 1]
then
echo soldfile is a directory . . can not rename
exit
fi

# exist? no

if [ ! -s soldfile 1]

then
echo $oldfile: no such file .. . can not rename
exit
fi

4 is second file a directory?

4 yes

if [ -d snewfile 1

then
echo Did not rename soldfile, snewfile a directory.
exit
fi

# does newfile exist? no

if [ ' -5 snewfile ]
then
L does user want to confirm? yes
if [ "sconfirm" -eq 1 b]
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then

echo "Rename S$oldfile to snewfile? \c"
valid=0
while [ "$valid" -eq 0 1
do
read check
echo

case $check in
L] ok to rename
y) prnover

valid=1

# don't rename

n Yecho Did not rename ¢newfile to soldfile

valid=1 .,

* invalid response

# ) echo Sresponse '1s neither Yes nor No,

esac
done

L] user doesn't want to confirm
else
prnover
fi

% newfile exists
else

# does user want to confirm each? yes
if [ “sconfirm” -eq 1 1
then

echo "Rename $soldfile to snewfile? \c"

valid=0
while [ "svalid" -eq O ]
do

read check

echo

case $check in

L] ok to rename
y) if [ "Sover" -eq 11
then
prover
valid=1l
else
echo Did not rename soldfile,
valid=1l
fi ;.
* don't rename

reenter \c

tnewfile already

n decho Did not rename snewfile to soldfile.

valid=1
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L] invalid response
# ) echo sresponse 1js neither Yes nor No ,
esac
done

# user doesn't want to confirm
else

L does user want to overwyite? yes
if [ “"sover"” -eq 11
then
prover

#* user doesn't want to overwrite
else
echo Did not rename soldfile,
fi
fi

4 end big if
fi

)

¢ end renprmt

sern () (

# resets the rectangle for reading input

thisline 21
rectangle 1 50

)
# end scrn

resetscr () {

normal

mvup

scrn

mvdown 1

}

# end resetscr

prnover )y {

# called from renprmt

mv soldfile snewfile

echo Renaming toldfile to snewfile
)

4 end prnover

prover () {
# called from renprmt

mv soldfile tnewfile
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reenter

tnewfile already exists

\c

’

’
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echo Renaming $oldfile to tnewfile \(overwriting\) ... done.
}
4 end prover

& rename - MAIN DRIVER

# test for missing argument
% if argument missing, assume user wants to be prompted for input
if [ $% -eq O )
then
renprmpt
exit
fi

4 if user supplies argument(s), assume user does not want to be
prompted for input
4 validate user supplied input

# one argument - not enough
if [ ¢4 -eq 1 1]
then
echo Not enough files listed - reenter.
exit
fi
4 more than two arguments - too many
if [ ¢# -gt 2 1
then
echo More than two files listed - reenter.
exit
fi

% first file a directory?

4 yes - can not do rename
if [ -d $1 1
then
echo $1 is directory - can not rename.
exit
fi

% does first file exist?

% no - rename with it does not make sense
if ! -s $1 1
then
echo $1: no such file - can not rename
exit
fi

# first file exists

# is second file a directory?
#* yes
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if [ -d $2 1

then
echo Did not rename $!, $2 a directory
exit

8 does the second file exist?

# no - create it
elif [ ! -s §2 1
then
mv $1 $2
echo Renaming $1 to $2 . done .
exit

# second file exists, overwrite
else
echo Did not rename $oldfile, snewfile already exists

fi
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® % & % *

® B % % ® ¥ 8®

SEREFRELEBRHRAS RN RBPSABUBSRENNAB LR RERSRRER L0000 0020020 00000
shell script name : set

November 29, 1986

R. Loffman

this shell uses "chmod" to imitate BTOS' "set protection"” and
"set directory protection"

because there is already a system command set, the system command
will be the one that is executed instead of this version of set

to use this version of set, either
1 specify full path name to this set or
2 make the path of the user include the path to the
directory where this is located and place this path
before the path to the system's set THIS 1S NOT ADVISED

this uses cursor control! routines written in C -
inverse
mvdown
mvup
normal
rectangle
thisline

L 2 R T ey Y Y Ry Yy AT Y TR Yy Ay T YR YTy Y Y Y

setpmt ()

called by main driver

trap the user hitting the delete key - don't want to be left in
inverse mode

trap "normal, mvdown 4, exit' 2

check if is file or directory set protection

*
¢ kind was set in main driver
if [ "$kind" = f 1
then

mvdown

echo Set protection

mvdown 1

echo File list \e'
else

echo Set directory protection

mvdown 1

echo ' Directory name \e'
fi

mvdown 1
thisline 1
echo ' New protection level ‘\(15, 5 or 0\) ' \e!

mvdown 1|
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thisline 1
echo ' {Confirm each?] \e!

mvup 2
inverse
scrn

read files
resetscy

inverse
scrn

read prot
resetscr

inverse

scrn

read confirm
resetscr

thisline

4 check for valid protection level

ckprot

4 valid - sets flag to indicate valid input
# 0 - no 1 - yes

valid=0

4 if confirm is null, user chose default
if [ -z "sconfirm" ]

then
valids=s1
confirm=0
fi

% does user want to confirm each?
while [ "$valid" -eq 0 1
do

case sconfirm in

% user wants to confirm each
y | Y | yes | Yes ) validsl
confirmsl

# user does not want to confirm each
n ! N ! no ! No ) validsl
confirm=0 ;;

4 invalid answer
# ) echo sconfirm 'is neither Yes nor No, confirm each?
mvup !
inverse
scrn
read confirm
resetscr

\e !
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thisline 1

] user entered carriage return, default value
if [ -z "sconfirm" 1
then
validsl
confirm=0
fi
* user entered something else, loop back up to case to check it
esac
done

mvdown 3

# goflg i1ndicates ok to go ahead and set protection
4 set for each file
¢ 1 - ok 0 - not ok

# read files to be protected
for file in $files
do

4 initialize
goflq:l

% a directory? yes
if [ -d $file ]

then
if [ “$kind"” = f 1
then
echo $file is a directory - can not set protection as & file.
goflg=0
fi

elif [ "skind" = f 1]

then
* does the file exist? no
if 1 -s s$file 3
then
echo $file does not exist - can not set protection.
goflg=0
fi

else [ "¢$kind" = d 1

if ! -d ¢sfile 1

then

echo sf{ile ' is not a directory - can not set \c'
echo protection as a directory.

goflg=0

fi

fi

4 check goflg to see if {ile/directory was valid for type of set
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if [ “sgoflg” -eq 1 1

then
] user indicated wanted to confirm each,
if [ "sconfirm" -eq ! 1
then
echo "Set protection for $file (y or
valid=0
while [ "$svalid” -eq 0 )
do
read check
echo
case S$check in
# ok to set protection
y ¢ yes | Y | Yes ) chprot
valid=1 ;;
L] don't set protection
n ! no ¢\ N | No ) valid=1 ;;
# invalid response
# ) echo $sresponse 'is neither Yes
esac
done
* user does not want to confirm each, so
* each in turn
else
chprot
fi
fi
done

¢ end of setpmt

scrn () (
# vesets the rectangle for reading input

thisline 37
rectangle 1 30

3
# end scrn

resetscr () (

normal
mvup
scrn
mvdown |

)
#® end resetscr

one at a time

n)? \ec"

nor No, reenter \c

set protection for
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chprot () (
# called by main driver and setpmt

chmod $prot sfile

echo Setting protection for sfile ... done.
)

# end chprot

ckprot () (

4 called by main driver and setpmt
# check that protection is valid
if U "sprot" = 15 1

then
prot=777
elif [ "sprot" = 5 1
then
prot=5S5S
elif [ "sprot" = 0 1
then
prot=700
else
echo $prot is an invalid protection level
exit
fi
}

# end ckprot
% set - MAIN DRIVER

# if argument missing
if [ $% -eq O 1

then
echo Did not specify protection.
exit
fi
# if first argument is "protection" - user wants to set protections

# on a file
if [ "$1" = protection 1]

then
[ ] if only 1 argument - user wants prompting
if [ $% -eq 1 3
then
kind=t
setpmt
exit
* user does not want prompting
else
L] save protection field to send to ckprot
L} because calling another function will wipe out § arguments
* shift all files into holding variable so not to lose them

prot=%2
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shift 2
filess
while [ "$¢#" -ne 0 1]
do
files="¢$files $1"
shift
done
ckprot
] set protection for each file
for file in $files
do
] is {ile a directory?
* yes - then can not set protection
if [ -d $file 1]
then
echo $file ' is a directory name
echo protection as a file.
* does the file exist?
* no
elif [ ' -s s$file 1
then
echo File $file: no such file.
L] file exists
else
chprot
fi
done
exit
fi
exit
fi

# user is setting directory protection

if “"$1" = directory 1
then
if [ "¢2" = protection 1
then
if ( $% -eq 2 1)
* user wants prompting
then
kind=d
setpmt
exit
* not enough arguments

elif [ ¢8 -eq 3 1]
then

as a file

-~ can not set

echo Not enough information given.
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exit
* user does not want prompting
else
* : save protection field to send to ckprot
] because calling another function will wipe out $§ arguments
[ ] shift all files into holding variable so not to lose them
prot=s3
shift 3
filess
while [ “$#%" -ne 0 1]
do
files="¢$files 61"
shift
done
ckprot
* set protection for each file
for file in $files
do
# is file a directory?
L} no - then can not set protection as a directory
if [ ! -d $file 1
then
echo $file 'is not a directory name - can not \c'
echo set protection as a directory.
] directory exists
else
chprot
fi
* get next directory
done
exit
fi
fi
fi
% invalid use of set command
echo No such command - set $1 - reenter command.
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§ SENRRRRNRSSRRES RS ERNNRNSEL LSRNV ELENBLSGSEHRBSABSHB2250220500004
% shell script name: sort

® December 12, 1986

¢ R. Loffman

% this shell uses "sort" to imitate BTOS' "sort"

# this shell uses cursor control routines written in C -

* inverse

* mvdown

] mvup

* normal

] rectangle

L thisline

# because there is already a system command sort, the system command
# will be the one that is executed instead of this version of sort.

# to use this version of sort, either

# 1. specify full path name to this sort or

L] 2. make the path of the user include the path-to the

] directory where this is located and place this path

L] before the path to the system's sort. THIS IS NOT ADVISED
YT 2Ty Y YR YT Y Y YIRS I ISR AL 2222 22 22222222 22222 d 2l dsd
sortprmpt () (

# sortprmpt is like BTOS, i.e, it prompts the user for input

# trup the user hitting the delete key - don't want to be laft in
# inverse mode

trap "normal,; mvdown 4, exit" 2

mvdown
echo Sort

mvdown
echo ' Input files \e!
mvdown 1

thisline 1

echo ' Output file \e'

mvdown 1
thisline 1
echo ' Beginning sort position ‘e’

mvdown 1
thisline 1
echo ' Ending sort position \e

mvup 3
inverse
sern

read files
resetscry
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inverse

sern

read outfile
resetscy

inverse

scrn

read beginpos
resetscr

inverse
scrn

read endpos
resetscr

thisline 1

4 valid - sets flag to indicate valid input
# 0 - no 1 - yes
valid=0

# check if user entered valid number for beginpos

# done by chezking if 1 ) input ie., input is not a number
if [ 1 -gt “"sbeginpos” ]
then
while [ "svalid"” -eq 0 1
do
“ invalid answer
echo 'Beginning sort position not a number - reenter \c'

read beginpos

if { 1 -gt "sbeginpos" I
then
valids=0
else
valid=1
fi

done

fi
# valid - sets flag to indicate valid input
4 0 - no 1 - yes
valid=0

# check if user entered valid number for endpos

¢ done by checking if 1 ) input ie., input is not a number
if [ 1 -gt "$endpos” 1
then
while [ "svalid” -eq 0 )
do
L] invalid answer
echo 'Ending sort position not a number - reenter \c'
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read endpos

if t 1 -gt "sendpos” b]
then :
valids0
else
valids=1
fi

done
{i

# build list of files to sort
sortfiless=

# no files to start with
somefiles=0

# no files to sort yet
f1g=0

# read files to be sorted
for file in $files

do
] file a directory?
# yes - don't sort it
if [ -d sfile 1
then
echo $file is directory, can not sort it.
* file exist?
] no - sort doesn't make sense
elif [T ! -5 $file ]
then
echo sfile does not exist, can not sort it
[ ] ok to sort
elif [ "sflg" -eq O 1
then
flg=1
somefiles=l
sortfiless"ssortfiles sfile”
] ok to sort and some already there
else
sortfiles="ssortfiles sfile”
fi
* get next file in list
done

% nothing to Sort
if [ "ssomefiles" -eq 0 1)
then echo All of the files were directories or did not exist.
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echo Sort did not occur.
exit
ti

# check file to put results into
L] file a directory?

#* yes - can't sort into it

if [ -d soutfile 1

then
echo Soutfile is directory, can not sort into it
exit

fi

# not a directory

# note- will overwrite otuput file if it exists
if [ -s Soutfile 1

then

echo Sorting files into $Soutfile \(overwriting\) .. . done.
else

echo Sorting files into $Soutfile ... done.
fi

/bin/sort -osoutfile +$beginpos -tendpos $sortfiles
)
4 end sortprmt

scrn () (
% resests rectangle for reading input

thisline 28
rectangle 1 50

)
# end scrn

resetscr () (

normal
mvup
scrn
mvdown 1

# end resetscr

4 sort - MAIN DRIVER

# test for missing argument
# if argument missing, assume user wants to be prompted for input
if [ ¢% -eq O 1
then
sortprmpt
exit
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fi

# must supply 4 arguments - input files, output file,
4 beginning position and ending positions

# did not supply enough arguments
if [ $% ~eq 1 1]
then
echo Command requiresa minimum of four arguments:
echo begin-sort-position end-sort-positiona input-file output-file
echo Reenter command.
echo
exit
fi

# did not supply enough arguments
if [ ¢4 -eq 2 1
then
echo Command requiresa minimum of four arguments:
echo begin-sort-position end-sort-positiona input-file output-file
echo Reenter command.
echo
exit
£

% did not supply enough arguments
if [ ¢% -eq 3 1
then
echo Command requiresa minimum of four arguments:
echo begin-sort-position end-sort-positiona input-file output-file
eche Reenter command.
echo
exit
fi

# did not supply enough arguments
if [ $% -eq 4 )
then
echo Command requiresa minimum of four arguments:
echo begin-sort-position end-sort-positiona input-file output-file
echo Reenter command.
echo
exit
fi

# if user supplies argument(s), assume user does not want to be
# prompted for input.

# validate user supplied input

beginpos=$1
endpos=$2

# check if user entered valid number for beginpos

# done by checking if 1 > input ie., input is not & number
if [ 1 ~-gt “"$beginpos” 1
then
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echo Beginning sort position not a number - reenter command.
exit
fi

# check if user entered valid number for endpos
% done by checking if 1 ) input ie., input is not a number
if T 1 -gt "sendpos” ]
then
echo Ending sort position not a number - reenter command
exit
fi

# user supplied enough arguments, need to check validity of
4 selected files - shift to them

shift 2

# build list of files to sort
sortfiless=

# no files to start with
somefiles=0

4 no files to sort yet

flg=0
while [ "s#" -ne 1 1
do
* file a directory?
* yes - don't sort it
if [ -d $1 1
then

echo $1 is directory, can not sort it

L] file exist?

* no - sort doesn't make sense
elif [ ' -s $1 3
then

ech:. $1 does not exist, can not sort it.

] vk to sort
elif [ "sflq" -eq O 3
then
f{la=1

somefiles=l
sortfiles="¢sortfiles $1"

] ok to sort and already some there
else
sortfiles="ssortfiles $1"
i
] get next file in list
shift

done
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# nothing to Sort
if [ "ssomefiles" -eq 0 1]
then echo All of the files were directories or did not exist
echo Sort did not occur.
exit
fi

# last file is file to put results into
# file a directory?

] yes - can't sort into it

if [ -d ¢t 1

then
echo $1 is directory, can not sort into it
exit
fi

# not a directory
outfile=%81

# note- will overwrite output file if it exists
if [ ~-s "soutfile" 3

then

echo Sorting files into Soutfile \(overwriting\) ... done.
else

echo Sorting files into soutfile ... done.
fi

/bin/sort -o$outfile +$beginpos -$endpos $sortfiles
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% ® ® ®
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shell script name : type

November 28, 1986

R. Lofiman

this shell uses "more" to imitate BTOS' “type"
the BTOS type displays one screenful at a time to the terminal . The

user presses the next command to continue to the next screen or
presses the cancel key to stop

in the Centix version which users "more'", the user presses the space
bar to get the next screenful Pressing the delete key will
completely interrupt the execution of the command This means that

if there are several files to be typed and the user presses the
delete key during the displaying of the first file, the whole process
terminates

because there ic already a system command type, the system command
will be the one that is executed instead of this version of type.

to use this version of type, either
1. specify the full path name to this type or .
2 meke the path of the user include the path to the
directory where this is located and place this path
before the path to the system's type. THIS 1S NOT ADVISED

this uses cursoy control routines written in C -
inverse
mvdown
mvup
normal
rectangle
thisline

Qi**6***6'*’****#!'&*‘!‘0'#GQGQQQGGCGOQO*’#‘*0"0&t""li&ii&!‘!"!

typprmpt is like BTOS, i e, it prompts the user for input

typprmpt ()

trap "normal; mvdown 4, exit" 2

trap the user hitting the delete key - don‘'t want to end up in
inverse mode

mvdown
echo Type

mvdown

echo ' File list \e!'
mvdown 1

thisline 1

echo ' [Confirm each?] \-

mvup 1
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inverse
scrn

read files
resetscr

inverse

scrn

read confirm
resetscy

thisline 1
4 valid - sets flag to

# 0 - no 1 -
valid=0

yes

4 i1f confirm is null,

if [ -z "$confirm" 1]
then

valid=t

confirm=0

fi

4 does user want to confirm each ?
while [ "svalid" -eq 0 1
do -

case $confirm in
to confirm each
validel
confirm=1 ;;

# user wants
y ¢+ Y ! yes | Yes )

% user does not want
n ! N ! no ! No ) validsl

confirm=0 ;;

# invalid answer

# ) echo sconfirm
mvup 1
inverse
scrn
read confirm
resetscr
thisline 1
* user entered carriage return,
if [ -z "sconfirm" 1
then
valid=1l
confirm=0
fi
* user entered something else,
esac

indicate valid

'is neither Yes nor No,

input

user entered default

to confirm each

confirm each? \c¢

default value

loop back up to case to check it
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done
mvdown 3

# read files to be typed
for file in $files
do
4 a directory? yes
if [ -d s$file 13
then
echc
echo $file is a directory -~ can not type it

# exist? no

elif [ 'V -s sfile ]
then
echo

echo sfile:
echo $file: No such file.

4 exists

% user indicated wanted to confirm each, one at a time

elif [ "sconfirm"” -eq 1 1
then
echo "Type $file (y or n) ? \c¢”
valid=0
while [ "$valid"” -eq 0 1
do
read check
echo

case scheck in

L] ok to type
y) echo $file:
more s$file
echo Typed $file.
validsl

* don't type
n ) valids=1l ;;

* invalid response
# ) echo sresponse 'is neither Yes nor No, reenter
esac
done

4 user does not want to confirm each, so type eazch in turn
else
echo
echo $file:
more $file
echo Typed $file.
fi
done
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4 end typprmpt

scrn ()
# resets rectangle for reading input

thisline 21
rectangle 1 50

)
¢ end scrn

resetscr () (

normal
mvup
scrn
mvdown 1

4 end resetscr

# type - MAIN DRIVER

# test for missing argument
# if argument missing, assume user wants
if [ ¢#% -eq O 1
then
typprampt
exit
fi

# if user supplies argument(s), assume user does not want

prompted for input.
# validate user supplied input

# need to shift thru all of them

while [ "$#" -ne 0 1
do

* file a directory?

] yes - don't type it
if [ -d $1 1]
then

to be prompted for

echo $1 is a directory, can not type it.

L] file exist?

* no - type doesn't make sense
elif [ ! -5 81 1
then

echo $1: No such file.

] ok to type
else

185
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echo $1:
more $1
echo Typed §1.
fi
* get next file in list
shift
done
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schell script name unixhelpp

Loffman

November 22, 1986

this is a program to give users help wit

L]
¢ R.
]
L}

detai

1

() {

# called by main draver

4 cleay screen

clear
echo
echo
echo
echo
echc
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
read
echo
echo
case

This is & list of available commanco
You may select one for additional 1
Enter the first word for commands v
'command 113
append
cat ty
‘copy ct
'chmod $¢
! $¢
‘ep ct
create \(filel)
create \(directory\)
‘delete r1
'ed et
‘edit e
‘files 1:
‘ls f
‘print P
"yemove' \(directory\)' r)
‘rename m
‘rm d
‘rmdir r
‘set '\(directory protection))’ <
"set’ \(protection\)' c
‘'sort
‘type €
‘vi e

‘ Enter a command name: \c'

name

tname 1in

append ) app ..
cat ) typ2 ..
chmod ) set2
copy) copyl ..
cp) copy2 Vs
create ) cr
delete) dell .,
ed ) edl
edit ) ed2 .
files ) 1s1 ..
15 ) 1s2 .
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mv ) renz ,;,;
print ) pri Ve
remove ) remil ;;
rename ) reni ,;,;
rm) del2 ;;
rmdiry ) rem2 ;;
set ) setl ;;
sort ) sort ,;
type ) typl
vi ) ed3 ;,
#) echo 'lnvalid choice' ;;
esac

)
4 end detaal

app () |
echo ‘append is used to append files together and place them'

echo ' into one file '

form

echo append from-filel(s) to-file '
prmt

)

copyl () (
echo ‘copy is used to make a copy of a file.

care
echo Can overwrite existing file.
form
echo ' copy from-file to-file '
prmt

)

copye () {

echo 'cp is used to make a copy of a file.
care

echo Can overwrite existing file.

form

echo ' cp from-file to-file
prmt

}

cr ()
echo 'create is used to create a file or a directory.'
form

echo ' create file file-name '

echo or'

echo ' create directory directory-name '
prmt

)

seti ()

echo 'set is used to set protection for a file or a directory. '
form

echo ' set protection protection-level file-name °

echo ' or'
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echo
prmt

set2
echo
form
echo
echo
echo
prmt

dell
echc
care
form
echo
prmt

del2
echo
care
form
echo
prmt

typi
echo
form
echo
prmt

typ2
echo
form
echo
prmt

reni
echo
care
form
echo
prmt

ren?
echo
care
form
echo

12

(

¢

(

(

‘mv is used to move a3 file to 2 new file-name.

22:05 1986 unixhelp Page 3

set directory protection protectlon-level directory-name .

y !
chmod is used to set protection for a file or a directory

chmod protection-level file-name
or'
chmod protection-level directory-name

delete is used to delete a {file '

delete file-name’

y (
rm is used to remove a file.

rm file-name'’

y {
type is used to display the contents of a file to the screen

type file-name’

y {

cat is used to display the contents of a file to the screen. '

cat file-name’

y
rename i1s used to rename a file

'

rename old-file-name new-file-name’

y £

mv old-file-name new-file-name'
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prmt
)

reml
echo
care
form
echo
prmt
3

rem?
echo
care
form
echo
prmt

edl
echo
form
echo
prmt

ed2 (
echo
form
echo
prmt

ed3 (
echo
form
echo
prmt

pri «
echo
form
echo
prmt

181 (
echo
form
echo
prmt

1s2 (
echo

o) {

1986 unixhelp Page 4

‘remove directory 1s used to remove a directory. .’

yemov

)y |
‘yrmdirxy 18

rmdir

y {
'ed is us

' ed fi

y
‘edit 1is

! ed:t

y {
‘vi 1s us

vi fi

)
'print is

! print

y {
‘files is

! files

y
'lg is us

e directory directory-name'

used to remove 2 directory

directory-name'

ed to edit the contents of a file. '

le-name'

used to edit the contents of a file. '

file-name’

ed to edit the contents of a file !

le-name’

used to print the contents of a file to a printer.

file-name'

used to list file names '

file-namel(s\)’

ed to list file names '
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form

echo ' 1s file-name\(s\)'

echo 'More detail can be displayed by supplying options.
echo ‘For example '

echo ' 1s -al file-name'

prmt

sort ()

echo 'sort 1s used to sort lines of files '

care

echo Can overwrite existing file.

form

echo ' sort begin-position end-position input-files output-file'
prmt

prmt () (

echo

echo 'If the user does not supply arguments he will be'
echo 'prompted for input as in BTOS '

echo

form () {
echo
echo 'The form of the command 1s:

care ()
echo Use this command with caution.
}

¢ unixhelp - MAIN DRIVER
# test for missing argument

if L $% -eq O 1
then

detail

exit

fi

# if number of arguments is more than one, invalid use of command
if [ ¢% -gt 1 1]
then
echo 'Too many arguments - reenter command . '
exit
fi
echo

if € "$1" = append ]

then

app
elif [ "s$1" = cat ]
then
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typ2
elif [ "$1"
then
set2
elif [ "si"
then
copy!
elif [ "s1"
then
copy2
elif [ "s1"
then
cre
elif [ "$1"
then
del
elif [ "si"
then
edl
elif [ "§1"
then
ed2
elif [ "s1"
then
1s1
elif [ "$1"
then
182
elif [ "s1"
then
ren2
elif [ "s1"
then
pri
elif [ "s$1"
then
rem!
elif [ "s1"
then
renl
elif [ "s1°"
then
del?2
elif [ "¢t
then
rem2
elif [ "s1"
then
setl
elif € "s1"
then
sort
elif L[ "1
then
typl
elif [ "s1®

1086

chmod ]

copy 1]

cp 1

create )

delete 1

ed 1

edit 1

files 1

print 1

remove 1]

rename 1]

rm ]

rmdiy 1]

set ]

sort 3

type 1

unixhelp Page
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then

ed3
else

echo $1 ' not
fi

unixhelp Page 7

in help facility. '
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% This script is fbin/candidate. Jt is the shell which candl logs into

% The main program, which appears at the end of this file, consists of one
# line which is a call to mainmenu.

# mainmenu is the PERSONNEL OFFICE MAIN MENU.

* screen name - ACP

] purpose - provide menu to applications on the system

4 The other subfunction scripts are

# subfunction name screen name purpose

8 mmmmmmmmem—mmmm=- mommoossSSo o TTETTTC

L helpr ACPHLF explains options from ACP

L ksaitemanzlysis KSAO030 analysis of KSAs, TASKs and

L] 1tems

L} ksalink XSA020 allows viewing of KSAs and

L TASKs on file, and the adding,
[ editing, deleting or retrieval
L] of a linked item

#* ksamaint XSAOQ10 allows the adding, editing,

L] deleting or retrieval of KSAs

] or TASKs

] ksareporte XSARPT allows the printing of reports
# related to the item bank to the
* terminal, parallel, or serial

#* printer

* ksabank KSA the menu into the KSA ITEM BANKX
L (XSAO10, KSA020, XSAO030, XSARPT)
] candmenu CE the menu into the CANDIDATE

] EVALUATION SYSTEM Currently,
) only the KSA ITEM BANK 1s

[ ] implemented.

% see mainmenu for globally se

helpp () (

¢ shell script helpp
R. Loffman
4 October 10886€

»

¢ explains options from Person
% called by mainmenu
clear

echo
Q"*Q&iQt&&i&&i"&l"*lli’ﬁ”i

t variables

nel Office Main Menu

"’QQG’Q’G"ICQO”00000”'0‘0.0.00"0000’0".00’0
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*
*
»
-
L 4
*
*
»
*
*
-
*
»
+*

re
3

ks

wh
do

ec
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PERSONNEL OFFICE MAIN MENU
HELP FACILITY

0 will return you to the Centix login screen

1 will take you to the CANDIDATE EVALUATION SYSTEM MAIN MENU

2 is for demonstrating how other applications would be
accessed from this menu

¢ and CODE-FINISH will take you to BTOS

'

Press return key when ready to continue \c
ad keys

aitemanalysis ()

shell script name ksaitemanalysis
R. Loffman

test demo of 1tem analysis screens
calls from Ingres

analfrml

analfrml
calls

ksareports

ksamaint

ksalink

candmenu

Variable ingpth is exported from mainmenu 1t is the path which
describes the path to Ingres commands

Variable cleay clears the screen. It is exported from mainmenu
ile true

clear

# display menu

he '

(ACPHLP)

QQ’&’*QQQ’GQGQO'0"QGQQQ’G'O‘QQGQQ"GQGQGO'&Q000’00&000’0’0’0'.’0'00000‘00000

’OQGO*'000"’.00!{&0‘0000CQOGG*CGOCCGOQOCOQQQG’QQQCO'00000’0...00000”’.0.00000

*
s
*

KSR ANALYSIS

197
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» MAIN MENU [
* *
* 0 - Return to XSA ITEM BANK MAIN MENU (KSA) *
L] *
* {1 - ¥SA Analysis *
* 2 - Item Analysis *
* *
* r - return to calling menu L 4
* *
'&00&‘QCQGQQQGQ&Q&QGO000’00000000&00OC00'QlGQQGQQQQ"QOGG”‘QG’CQCO’0000'00000Q

Please enter selection and press RETURN \¢
] read and process selection

read choice
echo
case $choice in
“ user wants to return to XSA ITEM BANK MM
0) ksabank ;.

L] user wants to review KSA Analysis
1) echo 'This will take some time
${ingpthliqbf candeval analfrmi -1 ;;

L] user wants to review Item Analysis
2) echo 'This will take some time
s${ingpthiqkf candeval analfrm2 -1 ;.

L] user wants to go tdirectly to KSA 1TEM BANX MM
ksa ! XSA ) ksabank .,

* user wants to go to XKSA ITEM BANK MA INTENANCE MENU
ks5a010 ! KSARO01O0 O ksamaint .,

] user wants teo go directly tc KSA ITEM BANK LINKAGE MENU
ksa020 ! KSAO2Z0 ) ksalink .,

L} user wants to go directly to KSA I1TEM BANK REPORTS MENU
ksarpt ! XSARPT ) ksareports .,
* user wants to return to calling menu

r ) return ;.

L} user entered invalid choice
#) echo Schoice ' invalid entry' .,
esac

done
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ksalink () ¢

¢ shell script name: ksalink
R. Loffman
October 1086

» w

this is the menu for the user to
view KSAs and titles
view TASKS and definitions
add, delete, change, retrieve elements from linktable

%® % ¥ %

calls from lngres
ksarpttl
tskrptt
lrkfrmi

®- % % %

call

"

candmenu
ksabank
kecaitemanalysis
ksareports

% % ® X ®

E

Variable ingpth is exported from mainmenu It is the path
4 to Ingres commands

# Variable clear is exported from mainmenu 1t clears the screen

while true

do
clear
4 display menu

echo '
C&QQG!*QQ!&C&Q’l"QCQQQ&{!QQQQOQ*C'#*Q’!0&G’OGQQOGG6QGll**&&i!’é’.“li’i"&”’C
* *
* (XSA020)
* XKSA ITEM BANK *
* LINKAGE MENU »
* -
* 0 - Return to XKSA ITEM BANK MAIN MENU (KXSA» *
* *
* 1 - Scan KSA titles *
- 2 - Scan TASK definitions ]
* *
. 3 - Add, Edit, Delete, Retrieve KSA/TASK Item *
* *
* y - return to calling menu *
* *
{l‘tb&il60‘&6'0#!0.G.”lQQGOG'*G’G”D{C’&&O!QGC*'0GGOQQGQCCQOGGCQGCOCQQQOGQQQCﬁ

Please enter selection and press RETURN ‘¢

L] read and process selection
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read choice

echo
case $choice in
| ] user wants to return to KSA ITEM BANK MAIN MENU

ksa ! XSA ! 0) ksabank

L user wants to see KSA numbers and titles
1) eche 'This will take some time ‘
slingpthireport candeval ksarptl .

L} user wants to see TASK numbers and definitions
27 echo 'This will take some time '
s{ingpthireport candeval tskrptl A

# ucer wante to add, edit, delete, retrieve an item
2) echo 'This will take some time '
s{ingpthlqbf candeval lnkfrmi -1 ;.

L user wants to go directly to XSA ITEM BANK MAINTENANCE MENU
kca010 ! KSAO010 ) ksamaint .,

] user wants to go directly to KSA ITEM BANK ANALYSIS MENU
ksa030 ! KSA020 ) ksaitemanalysis .,

] user wants to go directly to XSA ITEM BANK REPORTS MENU
kearpt ! KSARPT ) ksareports ,,

#* user wants to return to calling menu
y ) return .,

] user entered irvalid choice
#) echec Schoice ' invalid entry’' ..

esac
done
}
|
|

ksamzint () (

% shell script name:. ksamaint
| ¢« R Loffman
# October 1986

% this is the menu for the user to add, delete, change, retrieve
4 elements from ksatable, tasktable

% calle from Ingres:
L] ksafrml
L taskfrml

4 calls
& ksabank
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ksaitemanalysis

] ksalink

*

* ksareports
L] candmenu

]

Veriakle ingpth is exported from mainmenu It is the path

4% to the Ingres commands

4 Variable ¢l

while true
do
clear

ear is exported from mainmenu. It clears the screen

¢ display menu

PrYevrrerrrrrrrrrrry ey Y T Y e T Y S T X Y A Y XS XY RN TS I S A A A A AR LA A A Al A dd

eche

*

*

*

*

»

*

*

+ 1 - Add,
- 2 - Add,
+*

* Y - retur
+

KSA ITEM BANK
MA INTENANCE MENU

0 - Return to KSA ITEM BANK MAIN MENU (KSR)

Edit, Delete, Retrieve KSA

Edit, Delete, Retrieve TASK

n to calling menu

(XSAO010)

L IR I SR AR AR R 2 R K 2R K

P Y T TS e ey 2 R R TR T S R R Y I T R I S SR LS S S a il il dd

Pleas

# read

read

echo

case

L] use
ksa

* use
1)

e enter selection and press RETURN ¢
and process selection

choice

$choice 1in

r wants to return to KSA ITEM BANK MAIN MENU

i KSA  0) ksakank ;,

r wants to add, edit, delete, retrieve from ksatable

echo 'This will take some time '

s{ingpthigqbf candeval ksafrm! -1 i

L] user wants to add, edit, delete, retrieve from tasktable

)

echo 'This will take some time. '

s{ingpthiqbf candeval tskfrmil -1 ,,

* use

r wants to go directly to KSA ITEM BANK LINKAGE MENU

ksa020 i XSA0ZC ) ksalink .,

* use

r wants to go directly to KSA ITEM BANK ANALYS!S MENU

ksa030 ! KSAO030 ) ksaitemanalysis .,
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L user wants to go directly to XSA 1TEM BANK REPORTS MENU
ksarpt ! KSARPT ) ksareports ;.
* user wants to return to calling menu
y ) return ;.
] user entered invalid chosce
%) echo schoice ' invalid entry' .,
esac
done
}
ksareports ()
% shell script name: ksareports
# R. Loffiman
& October 1986
# this is the menu for the user to print reports
% from ksatable, tasktable, linktable
% the user has the choice of printing
* 1. to the terminal
L] 2. draft copy to SPL (parallel printer) using print
# 3 final copy to SPLB (serial printer) using lpr
4 calls from Ingres
* ksarpt2 - Print XSAs and definitions
[ ] tskrptt - Print TAS5KS and definitions
# Ilnkrptt - Print linkded item
4 calls:
] candmenu
. ksamaint
L ksalink
] ksaitemanalysis
# Variable ingpth 1is exported from mainmenu It is the path
4 to the Ingres commands.
4 Variakle clear is exported from mainmenu It clears the screen.

b 5 12:27 1987 candidate Page 7

while true

do

echo
PYTTYIII ST TN TN IS S S 2284

clear

# display menu

202
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XSA ITEM BANK REPORTS MENU
Return to KSA I1TEM BANK MAIN MENU (KSA)
Print KSAs and definitions
Print Tasks and definitions

Print Linked ltem

return to calling menu

Please enter selection and press RETURN
read and process selection

read choice

echc

Check for user's report choice
case $choice 1in

user wants to return to KSA ITEM BANK MAIN

ksa ! KSA ! 0) ksabank
ock=no ,.

user wants to review KSAs and titles
1) rpt=ksarptl ..

user wants to review TASKs and definitions

2) rpt=tskrptl ,,

user wants to review linked items
3) rpt=lnkrpti .,

user wants to go directly to XSA ITEM BANK

ksaO!0 ! KSAO010 ) ksamaint
ok=no , .

user wants to go directly to XSA ITEM BANK

ksa020 ! XSA020 ) ksalink
ok=no , .,

user wants to go directly to KSA ITEM BANK

ksa030 ! KSA030 ) ksaitemanalysis
ok=zno ,,

user wants to return to calling menu
r ) return
ok=no ,,;

user made invalid selection
#) echo schoice ' invalid entry
ok=no

esac

203
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] print only it valid selection made
* give user choice of where to print
if L “sok" '= no 1
then
echo 'Do you want to print
echo ' - to the terminal(t)?’
echo ' _ draft copy (d>?’
echo ' _ final copy (f)?
echo 'Print choice (t d or f)? \c'
read prchoice
echo
case sprchoice in
* {, T or word starting with t or T are valid
[tTl® ) echo 'This will take some time !
s{ingpthlreport candeval srpt .,
L] d, D, or word starting with D or D are valid
L] runs report, puts output in temporary directory, prints
] from temporary directory to paralliel printer
L} ¢¢ - associates the report with the logged in process
{dD)# ) echo 'This will take some time. . . '
s{ingpth)report ~t/tmp/srpt.outss candeval srpt
lpr -q “g{parprnt}"” ftmp/STpt outss
echo 'Report printing on draft (parallel) printer’' ;.
L] t, F, or word starting with f or F ave valid
L} runs report, puts output in temporary directory, print
] {from termporary directory to serial printer
L ¢¢ - associates the report with the logged in process
[{F)® ) echo 'This will take some time. '
s{ingpthlreport _f/tmp/srpt outss candeval $srpt
lpr -q "¢{serprnt)” /tmp/Srpt outss
echo 'Report printing on final (seraal) pranter' .
] user entered invalid choice
#) echo sprchoice ' invalid entry' ..
esac

fi

# recet ok flag so can print more reports
oksyes

done

)

ksabank () {

4 shell script name ksabank
R. Loffman
4 October 1986

4 this is the menu for the user to enter the KSA ITEM BANK
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calls

ksal

ksai

%z % £ & & ®

4 where

4 Variab
mainme

Varikle pth

2:27 1987 <candidate Page 10

ksamaint

ink

ksareports

temanalysis

candmenu

is exported from mainmenu

all shell scripts are

le clear is used

nu

while true

0&500'llQiOOQ0000‘&‘00'&00’*&00“’&

do

echo '

*

+

*

*

*

. o -
*

» 1 -
] 2 -
*

* 3 -
*

* § -
*

clear

4 display menu

located. Set in mainmen

to clear the screen It 15 e

XSA ITEM BANK
MAIN MENU

u .

xported from

Return to CANDIDATE EVALUATION SYSTEM MAIN MENU (CE)

Maintenance

Reports (te

(XSA or TASK DESCRIPTION) (KSAO10
Linkage of Series and Grade tc KSAs and TASKs

rminal and

printers) (KSARPT?

Test Item Analysis Screens (KSAO030)

'GQ’O&".00*'005000‘00&“’0&”

Please enter

read and pro

read choice

echo

case $choice
user wants
ce ¢ CE !

user wants

user wants

cess selec

in
to return

selection and press RETURN \c¢'

tion

)
(KSAO20)

Q’i”."ﬁﬁ!ﬁ"’b..‘GQ..C"C*QQGQ’O.QQ”"G

to CANDIDATE EVALUATION SYSTEM MM
0) candmenu

to add, edit, delete, or retrieve
ksa010 ! KSARO10 : 1)

to constr

kxsa020 ! KSA020 ! 2?

user wants

to print

ksamaint

a XKSA or TASK

uct a Series-Grade-KSA-TASK item

ksalink ,,

reports involving XSAs .,

205
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(KSA)

Items
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*

L
*
*
*
*
*
*
*
*
*
*
*
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ksarpt : KSARPT ! 3) ksareports .

# usey wants to review item analysis
k2030 ! XKSAQZO ! &) ksaitemanalysis ..,

L] user entered invalid choice
#: echc $cheoace ' 1nvalad entry' ..
esac
done

3

cardmenu (3 {

4 shell script name candmenu
R Locffman
4 September 1086

-

# this is the menu for the user at the unix level

# to enter candidate evaluation system

4 calls:

4 ksabank

] ksamaint

# ksalink

* ksaitemanalysis

L] ksareports

* meiInmenu

# Variable pth 1s exported from mainmenu 1t is the path which

4 describes where all shell scripts are located Set in mainmenu
$ Variable clear 1s used to clear the screen It is exported from

4 mainmenu

while true
do
clear

4 display menu

echo

‘000"0"‘*0‘OOQQ000*00000G‘0000}&00000‘00'000”00CQCOQ.QOQQ’OOCQQC"QG

CANDIDATE EVALUATION SYSTEM
MAIN MENU

0 - Return to PERSONNEL OFFICE MAIN MENU (ACP)

1 - KSA 1TEM BANK MAIN MENU (XSA)
- CREDITING PLAN BANK MAIN MENU

> e 8O e sEse

[S]
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* *
0&&"Q&t”00.0&Q*C{'GGQQCC‘GQ'QQGQ’&&GO&‘.QGCOO‘!!0&’00!"0#&000'000‘0’00!'!00‘
Flease enter selection and press RETURN. \e!
* read and process selection
read choice
eche
case Schoice 1n
* usey war+e to return to PERSONNEL OFFICE MAIN MENU
scp | ACP ! 0) mainmenu .
L user wants tc enter KSA 1TEM BANK
ksa ! KSA ! 1) ksabank ,,
L user wants to enter CREDITING PLAN BANK
2) echo 'mot implemented yet' ;.
* user wants to go directly to XSA ITEM BANK MA INTENANCE MENU
ksa010 ! KSAO10 ) ksamaint
* user wants to go directly to KSA ITEM BANK LINKAGE MENU
ksa020 ! XSA020 ) ksalink .
L} user wants to go directly to XSA ITEM BANK ANALYSIS MENU
ksa030 | KSAO230 ) ksaitemanalysis ..
] user wants to go directly to KSA ITEM BANK REPORTS MENU
ksarpt ! KSARPT ) ksareports ;.
] ucer entered invalad choice
¢ echo schoice ' invalid entry’' ..
esac
done

mainmenu ()

{

% shell script name. mainmenu

R. Loffman

# August 1986

% called by login shell /bin/candidate

# other files called:
L candmenu

] helpp

¢ variable ingpth is the path to Ingres commands
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ingpthsldb/ingres/bxnl

export

ingpth

# serial printer to be used in all report modules
serprnt=SPLB

export

serprnt

% parallel printer to be used in all report modules
parprnts=SPL

export

while
do

echo

PoTTeTrT YT S 2 2222 2224 Al

P S R B R

l‘l"&”’.'"’CQG"i"G"00&Q’&’GOGQ’C”QQQQ.'CQOQQ.GGQQGC.Q

parprnt

true

3

clear

4 display menu

PERSONNEL OFFICE
MAIN MENU

- Return to Centix

- CANDIDATE EVALUATION SYSTEM MAIN MENU (CE)D
- Other Application

- Help (ACPHLP)

to return to BTOS, press O and then CODE-FINISH

Pleace enter selection and press RETURN \c
read and process selection

read choice

echo

case Schoice in
user wants to log out
0) kill -2 &% .

user wants to enter Candidate Evaluation
ce ! CE ¢ 1) candmenu

for demonstration - how to add other applications
2) echo 'Other Application 1s not available’

echo 'Press return to continue \e!

read keys .,

user needs help
acphlp ! ACPHLF | 3) helpp .:
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] user entered invalid choice
#) echo $choice ' invalid entry' ,,
esac
done

# this is what the user logs into
# it calls mainmenu which directs all actaivity

TMai1nmeru
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