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SYNOPSIS

The aim of the project is to design and implement i
user=friendly interface toO the UNIX gystem. The inter+ace
ceeks to moke 4 novice user understand the intricocies af JNIX

environment through dn interactive, menu-~dgdriven conversation.

The Success or failure of an application ot teft asts
on how edsily the application can be used. The ooerating

system stands  for the interaction baetweern The

machine. A shell (or the command interpreter) interacos with
the end-user. The shells currently available for UNTX s S Talls
are not friendly. Hence an interactive interface i< eSS0y
to make the novice user get acquainted with the commanos. Tnis

interface Will act as a buffer petween UNIX and The nNes  usels
allowing the user to have d continuing dynamic diglogug witn

the machine.

The interface designing has neen achievec e ok O

functional classfication of the complete COommain

Szt w1 O

enables the user to easily locate the command. The L2t =
invited for d menu=driven conversation with e muthilis.
Interactive session has been programmed using snelil LSO LIPTE

and C language nhas been used to draw menus.

The report also describes the approach to COmMmaGinG S8t
portitioruing together with the concepts oOf gavanced G apsrodl

yser intertdaces.
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1. INTRODUCTION 10O THE UNIX OPERATING SYSTEN

1.1 INTRODUCTION
UNIX is the Rolls-Royce of Computer operating systamss
primarly intended for program developemnt and document
preparation environments. The minimum confiouration neeaec  wO

support 4 typical multiuser time-sharing gystem i3 1HE D

rt

processor Wwith 256kb oOf main memory and fast access driva. it
is written in d high level language, C with careful 1SolaTion
and confinement oOf machine-dependent routiness SO g Ty
can be fairly easily ported to different computer Systeis o=
g results versions o0f UNIX are gvailable for caraondl

computerss microprocessor pased SyStems, minicompune = T

midicomputers and large main frames and supercompLters. Tre
source code leveal compatibility of programs deveaelopea andel
gnix makes it possible toO transtet agpplicdations soTwean
Personal Computears and larger machines, sucnh as ol =R e 37U

ynivac and ever Cray and Amdhal machines.

HISTORY:

puring 1965=1969s Bell laboratories participates witn

General Electric (now Honeywell) and Froject MAC at the & [ 7

oy

U.S5.A in  the development of Multics systems. In 1965 Boli

l1gboratories Wwithdrew from the Multics affort. Some mamoeis

LT
the research staff undelr  Een Thompson pegan TG WO o
developing a system Wwhich was later chiristened UNMI X 1T Uz L
singile user system for the PDP-T family of computars ja=18



in Assembly langudgaa.

team ond

availability

the entire 0S5 was Written in C-

In 1972 pennis Ritchie also joifes  on=

This Mmoo T

af UNIX to users outsice of AT & T-

The following years saw UNIX spranging up if oo rarent
versions. The mosSt popular of them are given below:
1. Standard UNIX System from AT & T
2. XENIXs the microcomputer version of UNIX o6
Microsoft
3. AIXs from 1BM
4. Ultrix, to run on DEC machines
5. A/UXs the one from Apple
6. Berkely version BSD4.2 from Universioy oL

California at Berkeley

3
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1.2 FEATURES OF UNIX:=

UNIX opens up the world of minicomputer and mainframes
computing to 16-bit microcomputers. 1t 15 d powerful operdtiis
cystem that brings multi-tasking, o reportoire of SysTed
commands, and an extensive set of system libraries to 1é=oir

microcomputers.

The fedgtures of UNIX system include

* Multitasking copability

* Multiuser capability

* TFGHSDOPthilitV

& |Large section oOf powerful UNIX gupplied prOgrGifis
- Communicotion and EIECtFOHiC mail

* Lipbrary of agpplications SOt tware

1.3 THE STRUCTURE OF THE UNIX SYSTEM:

ynix has some stuctural similarities Wwith Sifngis ==

microcomputer operating system like CP/M and MS-DOS in Todt 1
has o central program that remains in memory At @il cimes  and
a command interpreter that con be replaced by an  Oppioariofn
program or other gystem utilities like editors, rompi.=is Winer
thoy dre invoked. In Unixs the central program is Caiiss LE
kernel oang the commmand interpreter ig colled Siugs L
Commands  can pe built into the command interprete o
contained in System files. However,; both e shell  Colnands
and file commands that come with unix are muCh more excensive.

b3S



THE KERNEL:

AS its name impliess the kernel of Unix is the centrd
program Of the operating system. [t consists of coliecoial kg
routines and data structures that are permanently housed 17
the computer's main memory and parform lOWer level tasks, sudh
as traonsferring dato petween the computer and its perioneral

devices.

The entry points to the Jnitx dare PO L e 5y
interrupts. The interrupt is dn avent thaot couses the Conputel
to sStop what it is doing and perform some spacicl [SIREERE =S =R N e
tasK. S0, the kernel can be thought ot 4s an avernT=a vl uig
intertupt=driven progaram. The gccential features S Nl

operagting gystem can be mnighlighted undar the foilowling

ET=T=En $=

(an Hierarchial Filae System:

Unix provides an vgoyclicgraph® structure foU

L tilE
gystem Wwith the directories forming the nodes. Starting O e

“root” Of the file system, the file system is furones Sl ded



into directories and files. Each user ig assianed 4O - *hofie™
directorys where he can create his OWD sub=diretori&s and
files. The user can traverse the file system tree Sub ject (o

the access rignht.

{b) Unix tools:

ynix has variety oOf commands cdalled too:= O
gehieving various tdsks. The user con edit O raport  ofr i
program, send an electronic mails OF check spelling mi1sSTOKES
in his documents. Each tool does a specified joby Which Zan b
combined together by suitable means to construct nes commands.
Unix programmers can use these tools t4 good dagvarTags To
edit, compile, debug and manage their program davelopmne n 10

the C programming langudge.

(cH Input-[}utput:

Effective processing of text is an importanc CEnErdld
goal of UNIX. A program to pFOCéSS text is called 4 filoar. L0
Unixs a filter is a program that dccepts input trom Somandard
input and sends its ouput to the standard output. The chat Uil o
source for standard input is the kayboard, and the oEF LY
destination for the standard output is the coreeart. Unis umEans

devices such das Keyboardss ccreans and printers as files.

i i
redirection boils down to the ability tO control the filw Oof O
program  input and output to and from any specified +tile Ly
operdtorss "< & s, Also the standard Q/P of on= prograi cor

be mada the S tandard input for another proaramn by

- F

t

)] e

1

operator  “I". ThiS helps in CoONect:ng together COmMmonas

make complex commands.

4]



(d) Shell:

Unix provides @ powerful command  1anguages te
wghell™. UnNiX chell is redally d command ‘interpreter wWhith
reads and executes operating system commands wWrittern ir O
shall langudge. The shell also supports parameter pOssinG
facilitiess SO thot complex gequences of commands can e
orouped together into a shell program and exacuted.
providess through the shell variables an  appraprides
environment to WOrK With. Each shell has {ts own lanuguge For
rhese commands. TWO major shells come with UNIX the Bourns ol
standord shell ‘sh’ and the C=shell vesh', developed 4t tha

university of Califor‘rxia, Berkeley.

1.4 PROBLEMS WI1TH UNIX:

Though Unix operating gystem is easy to USe anc ger
the work done, it is 4ifficult for o pbeginner o unoerstand
where to start and to Know how to get the required wors dOne
on the system. It iS difficult for the user to KNow the best
Lse oOf the facilities gvailable on the system. NOormor S0YS
that the system design is elegant, but the user interfocs S

not. Unix shells are not user friendlys which ccn  be

Qi oy
attibuted to two main reasons:
1. The large number of unix commands and the inconsistency
amonga them.
z. The number” Of options available for eqach of the Commanads

and theilr meaning wWith different options.



The problems with unix is that, it fdils in several

simple checks like the folloWing: '

a) Consistency:

UNIX command names are not consistent, the pattern  Of
naming wvaries from command to command. While the *data”
command name is kept in its totality, “remove" is dabbrevidted
to 'rm*® and a pattern matching command to ‘grep'. The commands
take many specidal argument f1ags and the manner 10 whnilh T

flags are specified is not consistent, varying frof COmMmmand

to command.

b) Functionality:
The command Names, formats, and gt timess the Syntdax

seem to have no relation to their funcecions. UNIX uses

abbreviation even when the original name 15 Glreddy
sufficiently short. For example, rugser” i oabbreviatzd to
usr'.

c) Friendliness:

UNIX is nhidden from the user and silent in operction.
The user hdas no feedback on the job done by the systim. Thase
are more than 300 commands, one corresponding to eacnh Ot ?’.hé
agpplication tools and utilities available on the UNIX SyStem.
A  beginner does not KNOW Whot commands he need to ledi s v
pegin with. Evens if o few commands are named for hifm ne Wil
not be able to remember them all easilys dS their ndmes Jdo Lo

gound related to the Jjobs they do. AS, there is nc anousn t e



pback on the Jjob done by the system, gven o slight ignoronce on

nis part can put him into danager and do irreparable ddncge

nim.

1.5 NEED FOR A FRIENDLY INTERFACE:

Learning on UNIX is not easy because of the COomMzieaily
of the commands and at times the ingppropriateness C©f  uhElr
names. The foOlloWing example Will support the above stotement.
The Unix command to list d directory is ‘ls'. Beli versioch
offers 11 options which includes lytsCsSscdslmslsCylyf arad wo o
addition to this Bell system 3 offers o and g, SYStef L orfers
p & the Berkeley gives My1sCsQs%sF and R. Each option  sudias
for some particular meaning. Similarly the UNIX comaan:od o0
cearching for a particulor pattern in 4 file is ‘arep’ w~hioo
is quite inappropriate. Shneiderman mentions that o ldOrgs
number of functions provided by an operating system resulcs 1

slower learning on part of the users incraadsad  nuicer Tt

errorss, and frequent recourse to  refaerring manualis. e

;I}

there arises the need for some help to e

e i

understanding and using UNIX.

when the need for the user friendly, Intertfoce

i

discussed, a word should be mentioned Obout the ol Lne

documentation provided by ynix system. Most Unix

SYSTaEms

)
{

maintains on=line documentation about edach command, bUT

difficult to find such documentation on gmaller microcoiputer

implementations with l1imited disk spdace (for eg. vl 10



megabytes of less of disk space}. Unix systems provide & o0l
called *man® in order to gssist  the user in Goining
familiarity wWith the system. But this, nowever requires tihe
user to know the name and type of the CCI[[IITIOI’TCLT This serves 0%
an on-=line reference to the specified command but  does not
serve the purpose of an interactive gssistance  durinig

typical UNIX server.

Or.Rebeccd Thomas [1] has pointed out the difficdloy
of referring nard Ccopy manuals  When ong 1S WOrKing Witn
system V. The tWo bOOKS UNIX system users manual DI NI X
system administration manual are cumbersome to <O ch Guan

pecause Of their bulky size.

Bell labs has recognised the need for o friendly
interfaoce and they bel jave that beginning and intrequent users
would be even better served by G more helpful interftacs, Sulin

a menu driven shell that would spagre them tha neead to remamba’

all operation details from one session to next.

0f late, the AT & T system y=version 4.0 has been
released With a better ocutlook. They have pagutifies ©he
unfriendly look of UNIX by implementing 4 agraphical interfoace

- the Open LOOK. Appendix incluges copy of thair ad.



2. SHELL PROGRAMMING CONCEPTS

AS it iss it is 4 programming language in Whicr =20
statement runs 4 command. It musSt satisty poth the interaccivs
and programming aspects of command execution. Progirai W tuehn
in the shell or agnother langudage maybe helpful ariougn  that
people would like to use it. Major theme in shell Lrogroiimi ad
is making programs robust so that they handle improper’ input
and give helpful information When things Q0 Wrong. The  COMERoN
use of a shell program 1S to enhance the udser ince-+face o &

program.

2.1 SHELL VARIABLES AND COMMANDS:
yariaobles offers symbolic way to  represent S b

manipulate datd.

Environment variables:

Eagch Process has 1tsS OWn eriviranment wWhich 1= C pisk
of string variables that is passed along with dny COMinana
parameters. A process can gccass these variables vid S T =
passed to it a4as grguments for its main program. Trese v pab e

contain useful information about the user G WO o
particular process belonas such ds home directorys ST 1nG

shell and path for searching +0or commands .

Shell variables:
Each shell can have a set ot variagbles distincsT Frohi
it environment and are stored ds program variabies wicniil The

chell. Shell variables may ba those created and MAinTaiie

10



i

the UNIX system itgelf or by the user. TO create 4 cn&ll
variagble type something of the form % Name = value. TJo see the
system set variables type

$ Set

A local shell variables known only to tha snali what

created. [t can be made global by using the export COMmanc.
Fa.: Export cat

Moreover there aore commands that are part Ot shell

program itcelf.

Eg.: Sety =3 -3 Export & Shift

2.2 SHELL SCRIPTS:
ghell scripts are created by placing  UNIX commands
into text file. Features that can be used to =elevars S pt=

powers of shell scripts ares

1. Shell scripts can take darguments that can be Symb&;iﬁ&lly

represented within the ccript just like most commands.

2. Shell allOoWs you to create shell variagbles that assign

values to them.

3. The shell has o collectaion of predefined metacnaracters.
characterss gssign special means that aredtly axpandg the

applicability of shell scripts.

!



4. ghell provides control structures such ds 1f e

o
—
i
1e)

constructs  and {or 1o0ps that let you implemant Proaraindn 1 ned

language approaches.

A script con be designed SO that it can  except
gdditional information at run time. The first approacn is  ©O
Write an interactive script that requests the information
needs from the user. The second approach is to nave the sorips

except arguments from the command line.

2-3 ERROR CHECKING:

The idea is to head off errors from the part or  whe
user. The first step is to anticipaote possible erraors =nds che
User might moke. Jhe next step 1§ to device O Wdy ©Tu oehess

cocn  arror. The test command and the case mdtching  Gloioor
are useful for this. After an error ig found, something =«
pe done about the error. [f and cdse statements are uSetd. i
organising possible gctions. A non~interacting progran idy
give an error messdage agnd quit where the EXIT cComnand =

useful. An interactive program may give the user a Chandz o

Lo

correct the error.

The following example shell scripts Will iliwsrnrdoe
the error checking fedture. Consider the following COr=areor

checking example.

echo enter the file name you Wish to adit
read file

Cat $ file

12
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prepared toO test them. Second important point is toO maKe  your
scripts compatible Wwith the rest of the UNIX systeaiin. The
thirds it is important to KNOW the strength and wedknesses  of

shell programming agpprodch.

a) Troubleshooting:
The mMOSt important troublesho0ting tool offered oy O

systef i the combined =vVX option of rhe shells pin1Cm [E=hw

1

vOou  trace the execution of o script step by step ShOW g ¥ i

what substitutions the program makes as it goes along.

Then wWe c<can prapare specially tailored ftiles ar
arguments toO test 4 program. Another step i b0 place
temporary files in your wWorking directory and not to nave The
Script, to remove them during development so  thot y L i

check their contents. gimilarly gtrateaically placen (=Tl e

statements can help you track down wWhat is nappening.

b) Compatibility:
A shell script intended for wide spreagd use Should
incorporate the following features in order to be compatiole

With the other gystem progarams:

1. Error Checking
2o Error messages directed to the std ertor

3. Non zZero exit status for abnormally termindcec
programs.

4. Dptions if any to be indicated by nypnens and to
come between the procedure name and tne other
arguments

5. Cleaning up agfter normal or abnormal taermindation

14



3. UNIX COMMAND SET PARTITIONING

3.1 INTRODUCTION=

UNIX provides d variety of commands for various tOSks-
But pecause of the difficulty in ggining familiarity witgh o
particuldar command only a fewW of them seem to D€ freguently
used. 1t has beehn observed that out Of avtotal of more Thait

300 commands 10% of the commands geeount for  S0% D e

command usage.

The reasons as to Why there ae wide—dispar-ities S =
frequencies of command usage are: redundancy among cotfnandss
gifficulty of use and the infreduent use of them. Moreover s Ol

many computer systaems all the commands are put at G places Lhe

unused commands ceell to as prom inent as the set L
Fr‘equently used commands. This is 1 ikely toO intimidoce e
userss hindet the learning of commands CETy NsEe=
identification of important commands di Fficult and 200 n

erroneous command entry.

Besides this theaere ceem to be sets Of inter«reiatea’

commands that 4o together . EG. s when o user chanag 1

L

53]

directory with the red' command, he is likely to chedk Wnei e
is in the directory hierarchy with the 'pw,d' COommanc. Helhce
the commands need o be grouped together into some maJor

categories, depending pr‘imarily on the functions tney Serve.

JEY
tn



HANSEN et.0l. classified the commonds into five i 300
classes pased on the functions they pertform and frequency

use.

1. GENERAL EDITING COMMANDS:
The most frequently used commands includes botn  text
editiors that manipulate text and stond a@lone UNIX procrains

that perform gcoctions on non~text objects such as fiites and

directories.

2. ORIENTING COMMANDS:
These  commands inform the user's apbout L=
environemnt in which they are working ond the status of =he

objects and the processes in that environment.

3. PROCESS MANAGEMENT COMMANDS
These commands used to integrate individual COfMONSS

into complex units (pipe) to provide paraliel exXeCution )

and to terminate process (kKill)etcC.

4. SOCIAL COMMANDS:

These commands «(110W people toO exchangs2 information

with others.

5. TASK SPECIFIC COMMANDS:

Thase dare required for achieving gpaecific tdsks Li1kE&

document preparation.

16



These commands can also be grouped depending G che
caontext 1in which they appedr someg commands may aither pratads

or succeed d variety of other commands.

For the purpose of easiness oOf descript .on  desianers
incorporate their own Style in classifying commaids .
willicm.B.TNittv(S) has summarised UNIX cammands into twelve
partitions such aS (1) Editor commands (2) directory COMMmanois
(3) Mail and user communications (4) File maonipulations {5
Miscellaneous utilities etc. However it ig left to the Cnoloe

of designer to folloWw @ particular convention.

3.2 USFUNIX PARITIONING:

In our interface (Christened USFUNIX ) the COmnands
gre classified into functionally similar categories. Commands
thot do some inter-related types of tasks are aroupeo under
one head. Each head 1S further sub-divided until an indivicudd
command is reached. Commands wWhose functions oOverlap wdy

gppear under more than one nhead. All commands on  the sysctai

are split into a tree like structure.

Jo start Withs, since the UNIX system distinguisn
betweeln the super=usear( system admi istrator) ang dn orginary

uset s the commands dre divided into £WO partitions - (o

iel

system partition and user partition. The farmer Ccontains
comnands related to the systeil agdministration anc
magintainence. The latter contains commands Which are used by

an ordinary user in working wWith the system. These partitions

are further sub=divided.



SYSTEM PARTITION:

These are further givided into EWO  9rOuUPSs System
Accounting and system maintenance. The former group Contalns
commands for system geccounting used 00 accounting of  files
and system activities. The lotter group contains commands ol
tope and floppy backup and recovery operation on i=node Systel

checks and process related commands including Systai

intigliztion.

USER PARTITION:

The user partition hos been broadly divides 10td 10
heads. Commands have been allocaoted into Qroups depending upon
their functions. Each of these heads are further sub~divided

to make it easier for the user to saglet the commanas Ne

wishes.

1. FILE & DIRECTORY MANAGEMENT =

These commands are involved in manipulating files

ST

their contents, working on directoriess file storag=ss 11

o

comparision and file security.

2. TEXT PROCESSING:

These are used in creating and monipuldting text and
include both screeen based systems 1ike the ling aditco and

visual editor.

-

3. INFORMATION HANDL ING:

These commagnds are usad for gearching and SOrTing

files, selecting data from files etC.

18



4. LANGUAGE PROCESSORS:
These includes compilers for FORTRANs C and PASCAL

etcC.

5. SOFTWARE DEVELOPMENT:
These are involved in the development and mgintainence
of coftware and include debuggings source code control systefms

and code checking commands.

6. SYSTEM DOCUMENTATION:
These include commands like mare  learn  etcs o0

gssisting the user about the system.

7. OQUTPUT OPERATIONS:

Thaese are used for printing, and for stordage on diSK s

floppy and tdape.

8. COMMAND EXECUTION:
These aore used in the execution of commands oo
repeatitively execute a command changing the grgumento

read/wWwrite data, to Know the re~oxecution time of O COMMGHS

etc.

9. COMMUNICATION:Z

This section contains commands needed 01

communication With other user's and systems.

10. MISCELLANEOUS UTILITIES:

This section contains some most frequently (==l

4

utilities and tools to manage the system datg and processer.

19



Table 1 gives the command groupings and ToDie
provides the individudal tree structured menus. A complian

commang tree structure can nowever be seel in AppendiX &-

M
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% SYSTEM PARTITION ’ Fig.
# SYSTEM ACCOUNTING

% SYSTEM MAINTENANCE

USER COMMUNICATION

H

BACKUP

FILE CONTROL

SYSTEM CONTROL

PRINTER CONTROL
* USER PARTITION

% FILE AND DIRECTORY HANDLING Fig. =

DIRECTORY MANAGEMENT

FILE STORAGE

FILE COMPARISON

FILE SECURITY

FILE OPERATIONS

> FILE CONTENTS

» FILE COMPRESSION

> FILE MANIPULATIONS

% INFORMATION HANDLING Fig.
-~ SORTING
- SEARCHING

- FILE MANIPULATIONS



LANGUAGE PROCESSORS Fig. 3

C LANGUAGE

- FORTRAN

- ALGORITHMIC LANGUAGE

- MACRO PROCESSING

- COMPILER GENERATORS

SYSTEM DOCUMENTATION Fig.
SOF TWARE DEVELOPMENT Fig. 4
- SOURCE CODE CONTROL. SYSTEM

- PROGRAM DEVELOPMENT

COMMUNICATIONS Fig. 4
- CALENDAR

- MESSAGE

- TERMINAL COMMUNICATION
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4. DESIGN AND IMPLEHENTATIUN

4.1 GENERAL IMPLICATIONS:

providing an easy-to-use wpuman ingerfoce” for  users
is an  increasingly important requirement  fO0 oparatiing
systems. Such d connection petween machine and £h2 ruan ©odt
goe i1t plays an important role in the overall prodguctivity of
e system. The design Of o iprerface inVOlVeEs
cvaluation of tne puman=-computer interaction. Tnis irvnLVES

understanding the coanitive anc perceptuai gbilicies

AT Ok
users. The users gbilities £0 recogniZe changes IS ﬂiSPleg
occuring patfore nim and initiagting appropriote TR W TR crolil o
pe taken into consideration. concerns about DQFCéPtLQF in oo

response timess reading text;, colotr VisSions Séﬂcltlvirf i
flicker and contrast and visual fotigue. Many DSVGhOlWQiCO
faccors 1ike anxietys tolerance for ambiguity cnd morivaTion

are to be considered. The CONSCiDUSﬂESS of the oV iCE

PN
apbout the computer cystem also needs to be taoken 10to gccount
They are ascumed to have no Knowledge Gbout ucing trme ey 5LE
and probobly little Knowledge about the computer issuEs.  10E
may arrive with anxietys which inhibits leavirs R STIUL SR R g
che computer. These limitaktion have t0 be overcoms by TS
designer.

A novice user chould be asked to carry ouT LY cinpie
tasks to build confidence and reduce anxiety il i, HEe  owanes

mor« informative feadboCk to confirm nis actions.



Effort should be made to attract the ateention OF Tne
yser With respaect tO exceptional conditiorn. This Ccan oe oo
by ¢ variety of Ways=markings plinkings color etcC. HOowWeVEar —he
displays should be simple and logically organiseds; and
clustered displays should be agvoided. In UNiX we hoave WG
rnegder files namelys ‘curses.h’ and ‘terminfo.n’ which £GH )=

used for this purpose.

4.2 DESIGN GOALS:
a) Functionalitys:

This involves in ascertaining what tasks and SubTUSks
are to be arried out ond paying artention to usage potiarTs.

Systems with inadequate functionality frustrate thas U= RIS

gre otrten rejected or underutilised. HOWEVE s excessive
functionality can make implementotion, maintendnces redrning
and usage more difficult because of the complexity INVoiYed.

Another issue is to compatability with other systelis.

The desigan and implementation convenience Sndd. TR
dictate systef functiondglity oOr command features. Hidme
tasks Ccan be proken down into lower level atomic COSK S i

the user executes with a single command o d menu selelt

FA TR

Howevelr s if the atomic actions are too smalls the use’ Wil

become frustrated by the large number of dctions rnecessary s}

gccomplish an higher” levael taosk. Complex interactions =S wg =101
ite components give the progi-amn most Of 1ts poOWers but T cing
came time they present d formiduoble obstacle to underscahaing

and extending it



b) Reliability, Consistency and Interval Rigidity:

Since the specification and therefore the module
structuring ig considered fixed, one of the most  effacnive
methods for enforcing it is the use of redundqnt descripnions

and consistency checking which will ensure proper reliabi i ioy.

Attention must be paid to correct performance integr:ity e
protection against unwarranted accesss inadvertant descrutioh
af dato etc. Consistant getions should be éequired ire SLmy oo
situations and identical rerminology in dialogues ond DT IS TE .
In a well executed conventional implementation proiecs, O
araagt dedl of internal regidity is built into t©he BTk st < 1
ansuring its orderly developement.
c) (raanisation of Interface:

This should be done kKeeping the functiondli=zy. Sy
curpose  which the interface chould serve, in mind. Thns  ©E20s
to pe presented to the user chould be classified boseo CF ZoeEi’

funcrions. This helps in proviging edasy Uccess T Nt

visibility Of the items. ODne technique hedavily ikl

o

el

throughout the interface design is the use Of mMenus. A menu 1%
the type of Window that causes a specified operation i L=
porformed wWhen o selection ic mode in that Window. f[his  Gi=s

help the user in formating a good mental image C

I o P SER=

structure more easily and Quickly. We have mads

LS

fegtures of the header file ‘curses.h’ ror this pdarpose

U
)



o) FeedbdCck 2

Informative feadback about the gecomplishment OF  saln
task ic nhelpful and constructive. gpacific error Mmessaass
should be provided when errors OCCur. Th’r“ough tor NS LS
aotions little or no feedback may be provided, the infrequent
and major actions should be provided with a more Substantii
feadback. gpecially in ralation to commands that destroy dAAtd,
it is desirable that the user be remained of his getion Jafnd oE

carried out only after on explicit response.

el Errors:

Normally the use of an unavaiiable tedgturs resulcs in
an  error. The interface should pr‘imdr“ily gim ot regucing “hie
gerror rate. The user chould be provided appropriate feodpalk
an the errors committed bY him and wWith the COrrective

measures suggested for general approdach should be dsed 50 4

it

i

to make ledarning e4asy. The learner, on the other hands ~0S <
powertul and reasonable, curiosity to find out what  Sdppens
when he does something wWrona. A gystem must procect P TSELT
from all such errors as far gs possibilie, protect the user’” oM
any Serious consequenes. The systef should be engineer ad i
make catastrophic errors difficult and to permit recoveTy from

as many errors as possible.

£) Error Messages:
Providing good error nessdges serve ds ar  involudble
training and to the learner and as a gentle reminder =0 the

expert. With d grahic displays it is possible tO presenc s or

d
(51}



messaaes rapidly Wi thout working the user's Lime. coror
messages should be specifiCs indicating the typa Of ariror o
the exact location of the error in the text. Al intelliaent
error handling scheme that helps to correct errors e Lol T=TaN a1
compound them, cdan pe of goredt helf. 1t is desirable crhat the
usetr be indicated various glternatives and o provizion =C

correct and reexecute an erroneous command line.

9) Help Line:

Help l1ine in cach menu pr‘OVidQS a reddy raseralile —o
the usage Ot the intaerface. For Knov‘ledgeat}li;
inter—'mittent usetrss Who maintain the semantic KrnowWwladas o =L
task, but have difficulty ‘n maintaining fhe  syneacTic
KNowledae on line help screens will help them in Filiing o !

missing pieces of Knowledae.

4.3 DESIGN OF INTERFACE:

a) Design Consideration:
The USFUNIX interface has been desianed Keefiliy fad t=

novice user in mind. It daims at assisting  the s =l 1h

comprenending ang effectively using the large numper Sr UNTA

commands. The intertdce ic basically menu=diriven wWnhel =0y

user entcers the appropriate responses Aads requested Yy e

1

menud. Main program of the interace has peen wWrittan L The

*shell” command language where as menu display programns are

written in 'C" lanugage.

(ST}
o



The desian pasically involves in:

1. command set portitioning
Ce Desian of menu

3. writing interactive routines for edch cominanad

The chell command language has been usedc for
programming  MOst of the interface. This command languagce  NHS
peen praferred to the conventional programming 1 nguass

pacause it of fers:

1. A very nigh level 1anguage approach
2 Simplicity in usage
3. immediacy of results

F. A congenial environment

It is dlways desirable to uUse puilt in facilitie

[Tl

avdailable in d systefi. Mok ing use of system calls and puite in
utilities, menu display part of this intertface ie writoen
using C language. A programmer can take agdvantaga of gxisting
goftware and try to write the min. im amount cf Sooe  tO
accomplish the job. The results dre moe uni%orm agnd edsisc To

understand and maintain for the desianet.

b) Menu Arrongment:

The main=menu incorporagtes the system partition ard

the user partition. Provision i given to view the helfl fil

sl

describing  the structure ot interface. The systeall partition

leads to 4 hierarchial tree structured menu which contains



commands for MOiﬂtEﬂGﬂCé and Accounting of the systall-
Similar‘ly thae user partition consist Ot commands that are MO e

related tO the uselr.

The user-partition leqcds tO caet of tree Structuimed

menus which incorporates the different partitions gs fOl1OWS:

1. File and directory handling
2. TJext Processing

3. Information handling

4. Language processors

.  SoftwWare developmant

6. System docunentation

7. Output operations

g. Command Execution

3. Communications

10. Miscellaneous utilities.

Ljser ig led through a cat of menus until Re  reldlines
the commang mefu. Oon selecting the naecessary commands fron e
command menu the user ig provided information 4dbout thne

particular command  Which ne/she celects and the usg’

promptéed for the fFolloWwing menu.

please enter your choice:

4. For USFUNIX mode

™)

. For viewing manual help

w

For quitting thig command

L
(a3}



on selecting 1 the shell geript for that oorcicutiar
command is called and then thé user is led to ¢ conversation
Wwith the interactive interface. 0n gelecting s tha Systeil
documentation of the particular command ig obtained. Tmis
gives the complete details about the command togaethaer =ith Gl
the avagilable options. gelecting 3 takes him back t©O O s

menu.

gimilary the system partition is mainly of P
fractions = the system gccounting and system maintenance. Tho
user nhds to 9o through a set of menus as above o redcT fat

command.

4.4 IMPLEMENTATION:

The shell programming nas been done under  Bourne
Shell. The menus has been drawn using C. The software nos beean
cuccessfully tested on @ NEXUS 3500 machine running UNIX. We
hove infoct used multiple windowing feature of NEYUS 3800. The

novice user can press F1 during any cecsion and then O

o

W pac
Will be opened. He can type the command ot the shzll wWeoitn 08
had learned and have a trial of oxecuting commands fromn  the

shell. gfcourses it then reguires the user to abort trae pad

and come back.

93
-]






5. SUMMARY AND SUGGESTIONS

[t hos been quite o rewarding experience for dil L US
in having what we have done until now. But the scope Of  oub
work and the paucity of time have prevented us from going

deeper into the subject.

USFUNIXs wWith its menu driven Str‘}UCtUPE’S giildes gl
user as to how it should be used providing on=line nelf  wWoen
necessary. [t thus cerves the dual furiction of an inter face oo

the erd user and an on line documentation.

Whan we started our project, the version o7 UNIX +1O0

AT & T was version 3. However in March *90s AT &T has

i

O
Wwith o modification in their UNIX. They nave brought o =
version 4 with d graphical interface = The open i0ok. This b=
nowever turned the un friendly looking Unix 1ned T omnT=

friendly environment.

Qur project also can pe modified to maks viE

environment 100k more graphical. The user cdan move —hi inpet

device (cursor or mouse) and celect the particular ifes  Frow
the menu. Furthar modifications can lead to  On IMTeglOTEC
environment wherein all the menus could be incorporatec

single screen and the fFacility of popping up T=lius Sy D

used.



el that such 4 Interface (like open LGOR G

< of the novics user

We also te

would surely come up to the expectation
and thus moke him fecl more comfortable With £he environgent.
More sophisticated interfaces wWhich may sprang up 1l sl
future may incorporate natural langudage tachniques wWhich mokes

the user feel more comfortable Wwith the environment.

39



i an
TR
T T




6- BIBILOGRAPH

1. "An user guide to the UNIX gystem™  DOr. Rebeccd Thomdss

Jean yYatess gsborne - Mcardawhills 2nd Editiond

Ce *Advanced UNIX = A Programmer s guide®s Stephen Pratds

B.F.B. publications.
3. "Inside XENIX"™s Christopher.L.Morgon, BPB Publicatili.

3. *The Unix shell programming L anguage™ - Rod Maniss Marc.

He. Mayet s Horward.W.Sams &>Co.

i

5. "Unix on the 1BM PC"s William.B.TWittys BPB Publicduidfns.

6. “Unix Programming on the 80286/80386", Aldn Deikman, BFB

Publicutions.

Ta “inix Utilities = A programmer’'s Reference” R S, ares

» 3

Mcaraw-Hill Edition.

8. *Advanced Programmer’'s quide to UNIX system V* = Reopetcd

Thomos, Lawrence R-ROgErs, Jean L.yates, MCGraw-Hil: Foizion.

9. “The Unix Programming Environment”, Brion. k.Kert:anohs

Rob Pike, Prentice Hall of India (P) i td.

10« The ALTOS system y 386 QOperating gystef;. Sy Sl

information guides ALTOS computer systems, USA.
11. UNIX System V manualss AT & Ts USA

A
i

z. NEXUS 3500 Moanuals, Apollc Computer Incs USA

40



13. “"Dataguest”, May 90, (Page 94).
14. "The C Programming Languaae™ s Brian.w.Kerninghana

Dennis.M.Ritchie, Prentice Hall of India Ltd.
15. *Advanced C:Techniques and applications", Geralac.

Sobelmanns pavid. E- Krekelbergs Que Corpordation. pp 145-7157.

41






mTL‘L»w‘Qu BRI

9

LErontn

e ———

-
| NoLyBaN3D

NYyLYod

e ————T
e —
e T

| c:.wmmuan sEyw T

A Comple%e Coramand. et Pavt

.ww r..u>ol

wu:,i«i \.

L saovnoml JNALINOIIY T

Y3 N4WOITT

39wnoNYY D 7

I E Rk

e

S:szm f.:.(»m

. 2953& mmuuo«a

vooond
! vy
VIO LY ey 2 R
LN W
22;}82«1 QNINQRYH
_ T z??EaSZH
i TR i R
: z:&qum H
T
oz:.zow - L
g:f.?,wsbuoa
INERS]
; Imwyors T :
h gNO1Yy 340
- — 1046400
oNiLNIGd | -
T e 1 530558709
ueaaazj
S , e 2T
5325 e e
\\.ly\%ole.\\ii.n“ e (#3wed13430
JUEICESELEN WY3IRd w,._«?huou
- e — gt
: sz_.«E«S uoa{.
T B e
EEE«&«& 0q— GNISS3I0¥d
T 1x3%
Wwo? Ty NtwWEIL
JVYSIAIW
T ey ye HDWHDD

v i

i
i

._oero) »J_u

k :93:5528 xuma :

w |

i JR— e P
' CAMYNILNIYW | HNILNOOD A
| WILTAS L WaLsK

y

I e}

.W g ved | T roiLvd
|, NoiLuvd .., zwrwﬁaw
| r\\Nm,BL o]
1



APPENDIX B
ADVANCED GRAPHICAL USER INTERFACES

INTRODUCTION:

The suyccess or failure of an GppliCGtiOﬂ often reasts
on howW gasily the GppliCGtiOﬂ can be used. For instances afy
gpplication that requires d great deal of memorization 1S
likely toO sccare away userss and the slight Oof O tWO incnh £hidk
user's manual is enough to discourdge evgn an experienced
programmer . This diSOUFGQQNEHt however cdn pe prevertad by O

Clear presentation of the gpplications to users.

Creating an GppliCGtiOﬂS trhat 15 user-Friend;y ot el
requires mare fore thought and planning than creagtina the
application itself. However s it @G generol-purpoge usar
interface is developed and the functions are placed in 4a

librarys the amount of Work required toO implement

o ousar=
friendly application proaram is reduced greatly.
THE USER INTERFACE:

An  user interface acts as o buffer barkesl ar
application program and the user,; Gll0Wing are usar £C

customize the display of information geecording  To porsondl
preferences. yser interface are inherently interactive and
provide d continuing dynamic dialog between tha usel ano ooz
agpplicatian. In this displays the user gpeciti&s acTions
called events. In other Wordss the intertface 1is oy ool svels
gna actions o0 the user's part create o  destitoy aLhpiayen

information. Most user interface have consisted Ot tickie more



e
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than o command line interpreter. The gystem prompts the usear
for input by displaying d one~character symbol. The Lisar
responds by typing textual informations followed by o return

Keystroke.

Contemporary useir” interface often use arapnical
metaphors Of regl=world objects. For axamples because fil&
cabinets dare used to store important documentss i uerr
interface may use a picture of d file cabinet to repragent  d
disk directory of document files. yser interface that WS
grapnical displayss most Of wWhich are of the biu=mhapped
variety are therefore the most flexible. With the combirnaoian
of o pointing device and conventiondl inputs wWe Can LosCity

i

virtually any type of information.

THE CURSOR:

The cursor can have many different shapes, ranging
from sSimple Orrows and crosses to more Speciclised symbofe
like human hands. (Fig ). For oxample, if tne usar 15

pulling or draggings 4 araphical image dcross the disploys the

4

cursor may appear ags a hand. In cases where the Y S Lem

11
1

s
i

processing some information and therefore temporarily rGnoring
user inputs the cursor may take the chape oOf O Watdh. It the
user is selecting an object on the screeny, the cursor  may

default to 4 simple arrow. The cursor is the place whers user

focus their agttention becouse the eye fOllOWS the seiectio

process. When the shape of the cursor changessy the

Lsar H

informned immediately of d panding operation.



'POINTING DEVICES:

pointing devices include the light pen ano souch
screen. The light pen, when placed next to raster displays
detects the exact time. wWhen the electron bedam Crosses Zhe
spot at which the pen is pointing. This time iz  measured
against an intaernal clocKs and the peruse locagtior of the
light pen ic determined. With the touch screens We  SReCify
items wWith our finger. When we prass ouhlfinger against  the
touch soreen, the computer detemines the finger's locatioh Gh

the dispidy. Liaht pens and touch screens reguire gooCiulEed

hardware, and this reguirement restricts the Anumber of sSyscoells

on which these devices can be used.

Other devices used for pointing are the trace bﬂlf
and the JOYétiCK. The trackballs d small pall nounted 00
rollerss translates rototional movement into d chanae i the
cursor’s position. when the user rolls the nall if One
direction, the cursor moves 1in the same directions becouse e
pball can pick up significant momentun, the cursor can bs Hade
to move rapidly dcross the screen. The joystick is Simi.ar to
the track ball. when wWe press the control stick i one

directiony, the cursor moves in that direction. got~  the

trackball and the Joystick are useful for simple relative

movements.

The most common positioning devices are the it pad
dnd the mouse. The bit pad consists of 4 hand held 1ocaring

devices that moves on the surtace of o specidlly designed



s

platform. Bit pads Ltisually are desianed | to give oracl
positioning. The mousSes i an inverted hand=-held trockbdll.
Moving the mouse dcross any smooth surface causes dan internal
ball to rolls and this movement is transloted incto the
corresponding movement of the cursor. If the mouse is pRicked
up and placed on another part of the table,s the movemnents
continue from the newWw location. The Mmouse ic relgcively
inexpensive and yvet offers O farily high=resc:udtion

capability.

ACT1VATION BUTTONS:

pointing devices also have activation buttons. The
number Of buttons varies gccording to  the application’s
requirements, the type of positioning device, dn= the
manufacturer. A single button is often best, because the user
cannot  press the wWrong button. fhe process of pointing  the
gdevice and pressing an activation putton is called o CliCk.
For example, in a text editing application we can designate O
single olick for the selection of o new location for &xiting,
a double click for the selection of d word ond @ triple Zlicx

for the selection of entire line of Cmxt.

THE DESKTOP METAPHOR:

For the user to feel comfortable With an OpplLiCcation
the interface must be consistent. That isSs Wher the
gpplication changes modes, the method that the applicatiorn
uses to communicate With the user chould remain the same. FOU

examples if wWe qe using the spread sheet functiorn of 2



busineass agpplication and switch to 4 communication fUNCT 1O
the user interface shold have identical commanags 01
operagtion’s common to both modes. Corisistency of commands
reduces the gmount of memorization required for the uselr e

operate the system and makes the program easier and @ore

gnjoyable to use. AN effective, natural looking medns= ot
magintaining this inconsistency is the desktop metaphor. - In
this metaphor, the display shows an office desk and its ©OGLS
(See Fig. bl. The applicdation functions being uced alsc Ore

displayed. Datd elements caused icons repreaesent the Funcoions

L iiow p=3

and choices. An icon is a small graphical object thac

iy

includes a label. when we use the cursor to select o Loan
the appedrance of the icon changes toO signify ot ohe
sellection has occured. Moving and copvying the Loor e

straightforward. Opening an icon causes the applicotion [sfninid
the icon represents to appear on the desktop. In addicidfs e

icon may change 1in appedrance or disappedr.

WINDOWS:
A window is a rectangle defined in world cooroinates
and used to select graphical dota for display. 1The& Wword

window medans 4a graphical element used to display datda on the

desktop.

By extending the desktop mat.aphor, we con oredos aally
useful userf interface structuress such CI',S the metapnor Of
paper and inK. Paper and ink are used to creagte doCumMents. The
ink iz ordinarily black and the paper 1is whitey anc tnese

cheets can overlap. On the computer scraen, the paper iz 1
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white rectangle on which data can pe dranwn in bldck. Many
rectangles can exists at once and overlap on the displdy (See
Fig. C) Through the use of WiNndowSs an application prasents
informatcion in a USQP'COHtFOlled format. Only one Window iE
agctive at any given time. The active window is the one Wit
which we can interact. For oxample, we can modify the grtbive
Wwindow's Ssize and location on the desktop. Winoows GOre
displayed in ad depth-ordered fashion. The Witidows cver idbs and
by convention, the top Window ig the active oOnNe. We carn  moke
any Window active by placing the cursor in that WindoW(5ee

Fig. d)-

ToO implement Windows in o user intertdco, che
programmer must recognize the natural limitations of this
metaphor. For intances WinNdOWs must have 4 minimum sSiZ2€. Wwhich
ysually ic detemined by the user interface. When we intertace
an application with one or more Windows,; the applicotich must

nhave access to the parameters of the Windows and to the even

occuring wWithin the WindoWs.

For may agraphical regions of d windows save o pointer
to o function that interprets the evens for that regiof. Fot
examples assume that a user clicks inside the data areda of
WindoW. The usear first determines the Window ir whicrh  Ehe
click takes place. If the click does not happen i afy wiNoless

the event is passed to d desktop function that interp sos that

click. If the click occurs in an inactive Window,s thax el 1 G

is "popped" tO the top of the windown pile and made oo

1VE.



the Click occurs in the active WindowWs the user intertace
checks the WiNdow's data structure to find 4 pointer o the
funtion that process the event. provided that this funCLion
pointer 1S not NULLs the user interface calle  the functadfl

with pointers to both the event and the Window ds paramneters.

MENUS:

The standard method toO control the user interfdce g
its appl ication is through A menu. Menus contain 1ogical i
related commands cal led items. Many differant menuss L
controlling a specific set of taskS: _can gxist in ol = sar

interface gystem.

Menus dare special type of segments because the seament
and itSs associated primitives can be animated Qt"um‘\iCL’Jllv Gnoc
the pounding boxes of edach primitive are in aispldy

coordinates rather than world coordinates. This ¥ turs

il

provide quickK animation of arapnhical items Without regoining
the program to recalculate the display regions jdentifiec wWicr
the CuUrsor. When the cursaor enters the bounding box oOf e
item, the item is highlighted (See fig. e ). When the Cursor

leaves the pounding box, the highlighting is dimmed dnd the

menu animation gystem tests tha other items to i T
CUrsars which designates d new item to dn imate. TaO SEelact ar
itel, we simply ci ick wWhen the cursor is on that 1 TE. oy

using menus for command celection, We can  poing & DOED

graphical items and commands in A consistent manner .



Fig h-  Henu bit map elements




Many different methods of displaying and animating
menus and their items are gvdilable. ysuallys the type Ot
menu an application uses depends on the application’s purpose.
If the agpplication is an educational PPOQFGm; the commonly

used menu items should be displayed gt oll items.

Menus coan be grouped into three basic, categqories.
StaticCs, pop=up and pull=dowWn. Static menus are the egsiest to
implement. The items of static menu are displayed on the

computer screen at all times (See fig. ).

Pop-up menus get their name from the Wway thay are
activated (See fig. g9). To activiate d pop=up menus pidace the
cursor in d special graphical region and click. The menu thel
‘popS-uUp' On  to the screen under Lneé  CUrsSor. The tunction
pointers in the window structure often direct events to nigger
pop-up menus that request further action from the user; wnen o
menu appears, the program is ready for us to calect an  iterf.
Wwhen an item hos been selected, the menu discppeafs. To dllow
the menu to be erased and the display are that trhe  mefu
obScUres to be restoreds the function must save this ared ot
the bit maps another part of memory before the menu is drawn.
Then, when the item seletion is completed, the previous ©GDit

map contents can be restored (See Fig h). This type of menu

requires us to remember Wich graphical regions invoke wWhicCh

menus.



The praeceding tWwo menu styles can pe combined to form
a hybrid called the pul l=doOnWn menu. This menu incorporates the
visual properties of the static menud and the afficient display
of the pop=up ménu. Each menu ic given o name Wwhich serves as
g menu title. For axamples a menu used for gditing may be

named edit.

The titles of the menus are displayed in a single oW
aoross the top of the screef. When we place the cursor over o
title ond Clicks the corresponding menu pops up directly
peneagth the title (See Fig. id). If no item ic gelected befor=
che cursor laaves menu's ared, the menu disappears and The bit
mup 15 restored. By combining ctotic mend nanes wWitn dynamié
menu items, we achieve d nierarchial method of commnand

galection.

More than one type of menu can be used in one
application progrdms and menu types can pe commbined. FOr €%.s
a static menu can invoke pop=up menus. The stotic menu i the
ggsiest  to implemeant because No cpecidgl bit  map SV and
~ostore functions are needed. FOop=Up ard  pull=doWn menuss
howevel s of fer greater flexibility. With che correct

combinations of menuss g user interface cdan pbe consistent

and friendly tool.



Pull down R

cdown

rmenu .



C The Al system Inbevrace

Itos System V/386 continues Altos’ tecllxlol({gicztl
leadership by offering a powerful UNIX/XENIX
merged product that combines AT&T's UNL‘:( stan-
dards, Microsoft’s refinements for commercial use, and
Altos’ enhancements, which take advantage of the Altos
system architecture and provide ease of installation,
use, and maintenance of Altos systemmns.

Although the roots of AT& s
UNIX can be traced to the late '60s,
the operating system first became
commercially available in the late
70s. Microsoft’s UNIX-derived
operating system, XENIX, became
the leaderin the proliferation of
UNIXand UNIX look-alike prod-
ucts to follow on the Intel architec-
ture. Altos, a leader in recognizing
the power of UNIX, has supplied
the XENIX operating system for our
Intel based (8086, 80286 and 80386)
and the UNIX operating system on
our Motorola-based computers
{68000 and 65020) since 1982.

Software developers and end-
users benefit with Altos System
Vi386 in several ways. Existing soft-
ware that operates on Alos XENIX
System V/386 will run without modi-
fication under Altos System V/386
climinating the costs associated with
developing u)iI)b&tTl)ES()ft\\';lfC. For
software developers. increased stn-
dardization and porability maximizes
the return on your development dol-
lars by minbmizing yvour maintenance
and porting costs. End-users benetic
from the increased standardizacion
because a wider range of software
will now be available.

Altos Enhancements
Included with Altos System V/356 is
the Altos Office Manager (AOM) a
powertul and easy-to-use menu st s-
tem that eliminates the need for am
dircetinteraction with the operating
system. Altos computers can be con-
figured so that AOM Menu Systen
automatically appears when you log

‘on w the system. The AOM Meny

system is comprised of eight “pages”
of sereens, with four quadrants each,
calied “menus.” Individual applica-
tons are easily installed in each
menu, with up to six functions dis-
played as separate “point and pick”
selections. Applications may be
casily added, moved or removed
from the menu svstem by the Svs-
em Administrator through a special
AOM page called the Menu
Manager.

Fhe AOM Menu System
enhances Altos Svstem Vi386 in tw
HRPOIGING dreas——svstem adminisera-

ian o orouram selection.



Systeni Administration

With the AOM Menu System, the

System Administrator can complete

systeim maintenance tasks quickly

and casily without prior UNIX

knowledge:
Program Installation—All Altos
applications are designed for simple
installation under the control of the
AOM Menu System.
System Configuration—Adding
users of contiguring ports 1s 4 quick
and painless process using the
AON! Menu System.
File Backup and Restore—Pre-
defined backup routines provide
backup of individual files and direc-
tories. the complete UNIXfile
system or files modified since the
previous backup.
UNIN Utilitics—Easy-to-under-
stand AOM Menu selection such
as “Create New Directory” or
“Change File Permissions” replace
advanced operating commuands such
as misdir and chimod. The new or
occasional user works effectively
without mistakes or constant refer-
ences w the manual,
Special Litilities—Special functions
on the Menu Manager page, such
as seling permissions on certain
menus and changing the name of'a
page. give the System Administra-
tor flexibility to configure and main-
win the AOM Menu System.

Program Sclection
I'he new or occasional user will tind
the AOM Menu Systemaa friendly
way W aceess often-used programs.
Applications are initiated by mov-
ing the cursor the desired function
with the arrow keys and pressing
RE TURN. Upon exiting the pro-
aram, the AOM Menu System

returns and awaits the next sclecuon.
t

AOM Tool Kit

Available separately, the AOM Tool

Kit provides the tools and instrue-

tions needed by the Altos reselleron

software developer to perform the

following functions:
Integration of Vertical Applications
—T'hird-party developed software
to instatl and operate from the
AOM Menu System as casily as
Altos-supplicd softwarc. T'he Alros
reseller is able w provide a profes-
sional, turnkey solution.
Customization—Nlenu dispiays
can be customized for instalkauon
by adding textor changing tenmnt-
nology, including tanshtior

other languages.
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