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ABSTRACT 

Good user interfaces to computer systems end software 

applications are the result of combining a n  n n a l y s i s  of 

user needs with knowledge of interface design principles 

and techniques. This thesis reports on an interface for 

an environment (a) that consists of u s e r s  who are no t  

computer science or data processing professionrls and ( b )  

which is bound by predetermined software a n d  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 de5,ign. There 

are many techniques which can be used to implement a u s e r  

interface, but all should have the same basic goal, which 

is to assist the u s e r  in the performance o €  a task. This 

can be accomplished by providing the u s e r  with consis- 

tent, well-structured interfaces which also provide 

flexibility to adapt to differences among u s e r s .  

The interface produced used menu selection and 

command language techniques to make two different 

operating system environments appear s i m i l a r .  Additional 

included features helped to address the needs of differ- 

ent u s e r s .  The original goal  was also to make the 

x i  



t r a r b c l  t i o n  be theen  the two s y s t e m s  t r a n s p a r e n t ,  T h i s  was 

n o t  f u l l y  accol11p7 i skied due t o  software and hardware 

l i m i t , a t i o n s .  

x i  i 



' r m m  OF CONTENTS 

c IiAPT E li 

1 . I K T R O D U C T I U N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B a c k g 1- o und ............................... 
Purpose  .................................. 
Approach ................................. 

I1 . USER IN'TERFAGE DESIGN C O N S I D E R A T I O N S  . . . . . . .  
User Characteristics ..................... 
u s e r  I n t e r f a c e s  . . . . . . . . . . . . . . . . . . . . . . . . . .  
D i f f e r e n t  Dialogue Types . . . . . . . . . . . . . . . . .  

Buestson-and-Answcr . . . . . . . . . . . . . . . . . . . .  
Form F i l l i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Menu S e l e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . .  
Func. t , ion Ijei7s .......................... 
Q u e r y  Language . . . . . . . . . . . . . . . . . . . . . . . . .  
Command L a n g u a g e  . . . . . . . . . . . . . . . . . . . . . . .  
Graphic I n t e r a c t i o n  . . . . . . . . . . . . . . . . . . . .  
N a t u r a l  L a n g u a g e  . . . . . . . . . . . . . . . . . . . . . . .  
Hybrid D i a l o g u e s  . . . . . . . . . . . . . . . . . . . . . . .  
Parallel Uia logues  ..................... 

Dialogue Chosen for this P r o j e c t  . . . . . . . . .  
Menu S e l e c - t i o n  Design C o n s i d e r a t i o n s  . . .  
Command Language  Design. Considerations . . 

O t h e r  Design Considerations . . . . . . . . . . . . . .  

P A G E  

1 

1 

2 

3 

6 

8 

9 

1 2  

1 2  

1 3  

14 

1 4  

15 

1 5  

16 

1 6  

1 7  

18 

18 

19 

2% 

24 

xiii 



CHPIP'I'EI? 

111 . A P P L T C A T I O N  ENVIRONMENT AT HAND . . . . . . . . . . . .  
Hardware-Software C o n f i g u r a t i o n  . . . . . . . . . .  
User Needs ............................... 

I V  . IMPLEMENTATION DESCRIPTION ................. 
1mp.ewent. ation P l a n  ...................... 
A n a l y s i s  o f  Appropriate User Interaction . 
Wni-k Done f o r  the First Kind of User . . . . .  
Command Implementation Details . . . . . . . . . . .  
D e s c r i p t i o n  of Individual Implemented 

C o i n i n  a n d s ............................... 
Append . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
cop5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C r e a c r  Directory and Create File . . . . . . .  
Delete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Edit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F i l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P r i n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Remove D i r e c t o r y  ....................... 
Rename . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S e t  Diyectory Protection and Set 

Protection ........................... 
S o r t  .................................... 
'Type ................................... 
Help Facility .......................... 

PAGE 

28 

29 

30 

3 5  

3 5  

3 7  

38 

4 2  

43 

4 4  

4 4  

4 5  

4 7  

4 7  

4 %  

48  

4 9  

5 4  

5 4  

56 

57 

58 

x i  v 



P A G E  CHAPTER 

11.. (Continued 1 

Work Done for the Second Kind of User . . . .  58 

Menu Characteristics . . . . . . . . . . . . . . . . . . .  59 

Return/Undo Capability . . . . . . . . . . . . . . . . .  63 

V .  RESULTS,  CONCLUSIONS, AND RECOMMENDATIONS . .  65 

Desirable Changes 65 

Handling Duplicate BTOS-Centis Names . . . . .  6'7 

........................ 

The Ideal Implementation . . . . . . . . . . . . . . . . .  '90 

B I B L I O G R A P H I -  7 3  

A P P E N D I C E S  78 

APPENDIX A 79 

..................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................. 
APPENDIX B 84 

APPESDIX C 88 

.................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A P P E N D I X  D 104 

A P P E N D I X  E 106 

APPEKDIX F 108 

APPENDIX G 114 

187 .qPPENDIX H .................................. 
APPEKDIX I 195 

.................................. 

.................................. 

.................................. 

.................................. 

.................................. 





CHAPTER I 

INTRODUCTIOIi  

End user 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 t o  grow as users 

become more confideni. It is tedious to the user, espe- 

cially t h e  u s e r  who is unfamiliar w i t h  computers and da ta  

processing, to cope K i t h  idiosyncracies of software. The 

issue is further complicated when the user h a s  several 

s0ftk;ax.e applications each with its o m  unique language 

o r  interface. T h e  situation can be e\.en worse  when t h e  

h a r d w a r e  e n \ - i r o n m e n t  is n o t  designed f o r  the application. 

This t h e s i s  presents the design and partial imple-  

mentation of  a user interface to integrate a system 

composed of rrlu1_t i p l e  software applications in a partially 

incompatible system so f tware  and hardware eri\*ironrnent. 

Background 

T h e  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 m o s t l y  ~f personnel .  
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specialists who u s e  the s y s t e m  for.  word  processing and 

access to data bas? applications. 

Not m u c h  is known about t h e  capabilities and limita- 

tions of t h e  total hardware-software environment. T h e  

hardwarp, the saftware which s u p p o r t s  it, and any 

software applications developed will be distributed to 

approximately 200 sites & i i t h P n  the United States and 

o v e r s e a s ,  A better interface is needed f o r  any agplica- 

tion in tE~c  e n \ . i r o n m e n t  to be s u c c e s s f u l .  The subject r,f 

t h i s  t hes i s  is the development of a better i n t e r f a c e .  

T h i s  thesis reports on a user interface f o r  access to 

a n  integrated s y s t e m .  ,The user accesses a v a r i e t y  of 

s o f t w a r e  applications, each of aahich has a unique s e t  of 

s y s t e m  s o f t w a r e  components. Because the  typical user is 

unfamiliar K i t h  automat-ed data processing (ADP), an 

important goal of the interface is that it minimize 

apparewt differences between t h e  various components. A 

way to accomplish this is to make access, use, and s y n t a x  

of t h e s e  components  as consistent as possible. No 

attempt w i l l  be made in the interface effort to optimize 

execution or access t i m e  of the underlying software. 

T h i s  thesis reports 011 user interface design cons id-  

erations, the environment in w h i c h  the integratian i s  to 
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take p l a c e ,  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 tu t h e  uses. 

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 d e s i g n  to the 

design of a user interface which will make the different 

components more comparable. 

T h e  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. T h e  system produced  w a s  a demonstration project, 

intended t o  elicit use r  feedback. It is expected that 

there will be substantial change to the basic sys t em as a 

result of that feedback. 

Approach 

S y s t e m  design in general and u s e r  interface design in 

particular are implemented through a combination of 

hardware and software tools and techniques. The scape of  

t h i s  thesis is limited by predetermined software and 

hardxare constraints. The hardware with which the 

3 



i n t e r f a c e  i s  t o  be implemented i s  r e q u i r e d  t o  be a 

monochrome m o n i t o r  (green on black scrfften ) , n p s n l l e l  

p r i n t e r  a n d  a s e r i a l  p r i n t e r  f o r  o u t p u t ,  and P* keyboard 

f o r  i n p u t  ( a  detailed description of the hr?,rdwaa-e 

environment appears i n  Chapter .  111) . The  system software 

i s  d e f i n e d  by two v e r y  d i f f e r e n t  o p e r a t i n g  systems and a 

l i m i t e d  se-l;. o f  development software. ( A  more detailed 

d e s c r i p t i o n  o f  t h e  h a r d w a r e  and software environment 

appears i n  C h a p t e r  111.1 

T h e  u s e r  c o . m m ~ . i n i t y  i s  l a r g e  i n  number  and w i d e l y  

d j  spersed g e o g r a p h i c a l l y .  T h e  typical u s e r  i s  n o t  

f a m i l  i a r  K i t h  autoniated d a t a  p r o c e s s i n g  and u s e s  t h e  

s y s t e m  t o  a c c o m p l i s h  o f f i c e  a u t o m a t i o n  tasks.  T h e  l e l - e l  

o f  a v a i l a b l e  a s s i s t a n c e  at each office f o r  c o m p u t e r  

related problems L-aries.  

B e c a u s e  t h e r e  i s  no  option t o  a c q u i r e  a d d i t i o n a l  

ha rdxa re  o r  s o f t i ; a r e  f o r  all o f  t h e  s i t e s ,  t h e  only 

f l e x i b l e  p a r t  i s  t h e  u s e r  i n t - e r f a c e  t i h i c h  c a n  be b u i l t  on 

t o p  of  t h e  h a r d w a r e  a n d  system s o f t w a r e ,  The thesis 

v;orli f o c u s e s  on t h e  i n t r o d u c t i o n  of f l e x i b i l i t y  i n t o  t h i s  

en \ - i ronrn t .n t  by t h e  deve lopmen t  o f  a u s e r  in-LerPsce u s i n g  

o n l y  t h e  available r e s o u r ~ e s  

T h e  approach  t a k e n  by t h i s  t h e s i s  i s  f o u r - f o l d .  

F i r s t ,  an i n v e s t i g a t i o n  o f  the current literature was 

conduc t . ed  to e s t a b l i s h  n baseline of knowledge  about user  

i n t e r f a c e  theory and p r z c t i c e .  T h e  r e s u l t s  are presented 
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in Chapter 11. User interface is the term used through- 

out this t-hesis, but in the literature it i s  also 

referred t o  as ergonomics, human factors engineering*, 

human engineering", and other similar terms i n  different 

sources. 

Second, an analysis of users' abilities, needs, and 

skill l e v e l s  was done .  T h i r d ,  based on knowledge of t h e  

application environment (use r ,  hardware, and software as 

described in C h a p t e r  III), a set of features was chosen 

to be implemented. The: features and the rationale for 

their selection a r e  described in Chapter X i - .  

Fourth, the last part of  the t h e s i s  work involved the 

actual i m p l e m e n t a t i o n  of t h e  selected features a The 

r e s u l t s  o f  t h i s  e f f o r t  are reported i n  Chapter V .  

Appendices A through F illustrate features of  the 

hardware-soflware en\-ironrnrnt a\Fsilable to the u s e r .  

T h e s e  a r e  t h c  f e a t u r e s  supplied by the manufacturer. 

Appendic~s G t h r o u g h  I contain t h e  code written for this 

thesis as a response to the v e r y  different system 

s u p p l i e d  components a 

*Muman factors engineering or ergonomics - "The 
common objective of all human f ac to r s  work is simply 
stated: to achieve, through appropriate design, func- 
tional effectiveness of whatever physical equipment ~r 
facilities people use." [ F o l e y  et al. 1 4 1  

" ' H u m a n  engineering - "refers to t h e  interaction 
between the design of t o o l s .  and the Pesulting ease of use 
by people" [ Craxfo rd  302 3 
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CHAPTER I1 

USER lNTERFACE TJESIGN CONSIDERATIONS 

Before mdvmnc.es in 2;e.chrrology wade CQ 

relatively inexpensive, and less intimidating computers 

and computer software i d e r e  ava i l ab le  to and u s e d  o n l y  by 

professional c o m p u t e r  s c i e r i t i s t s  and data processors. 

They  were basically inaccessible to the lay person. 

T h e i r  cost vas so h i g h  t h a t  o n l y  major organizations 

(gove rnmen t  offices or businesses) c o u l d  a f f o r d  them. 

Elrex? c ; i t h i n  t hese  organizations computers and the 

appl.icatinns t h e y  rat? were controlled by and contained 

w i t h i n  a data processing department or c o m p u t i n g  srgani- 

z n t  i o n .  

Today ,  this scenario is obsolete. B e c a u s e  o f  

personal c o m p i i t i n g ,  computers are  in widespread use, a n d  

t h e  u s e r s  range from t h e  completely inexperienced user tu 

t h e  s o p h i s t i c a t e d  programmer. Given t h i s  wide range of 

e x p e r i e n c e  ~ i t h i n  the user community, i t  is difficult €or 

one curnyu te r  system to adequately address the wide scope 

of needs .  This is where the user in te r face  comes into 

play. The user interface is what al laws the u s e r  and the 

computer to communicate. " A n  ult.imart.e g o a l  of  systems 

design is f o r  the user interface to no longer be a 

barrier to the use of  t h e  c a p a b i l i t i e s  by t h e  people who 
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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. w o r k ,  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. 131 

The user interface is accomplished through a combination 

of hardware and software techniques. A s  mentioned in t h e  

introduction, hardware selections are not an option in 

this situation and, therefore, o n l y  software options are 

available for t h e  problem solution. 

All software designers should take into account the 

differences between humans, software and hardware, and 

t.he strengths and weaknesses of each. 

The human's thought patterns are  
associstive, integrative, and diffuse; 
the program's thought processes are 
direct, analytical, and specific. 
T h e s e  differences are  complementary and 
productive because the homunculus does 
well what the human cannot. [Crawford 
3 0 2 1  

( ' 'Homuncu lus"  is a term which Crawford uses to refer to 

an intelligent being within the innards of t h e  computer,) 

B y  keeping aware of these differences, the designer 

can produce a s y s t e m  that can perform the types of 

activities which the user does not do well. In situa- 

tions where t h e  user's participation is necessary, the 

presentation of i n f o r m a t i . o n  can be structured to minimize 



t h e  u se r ' s  l e s s  c r e a t i v e  efforts, a l - lowing  the majority 

of t h e  user's e f f o r t s  to "ne de:-oted to c r e a t i v e  t h o u g h t  

processes. 

User C h a r a c t e r i s t i c s  

The c o n s e n s u s  o f  the s o u r c e s  examined i s  t h a t  t h e  

designer  m u s t  know the i n t e n d e d  user of t h e  system. The 

s u c c e s s  of s y s t e m  a n d  u s e r  i n t e r f a c e  design a f f e c t s  user 

a c c c p t a r l c : ~ .  o f  t h e  s y s t e m ,  u s e r  productivity, t r a i n i n g  

cost,s, e t o .  [ F o l e y  et al. 1 4 1 .  T h e r e  i s  a w i d e  r ange  of 

u s e r s  r - ~ i t h  h i g h  e x p e c t a t i o n s  a n d  the i d e a l  i n t e r f a c e  

~ o u l d  be tailored to each i n d i v i d u a l  u s e r ' s  n e e d s  a n d  

abilities. 

Folc:; e t  al. n o t e  t h e  d i f f e r e n c e  between u s e r s  i n  t h e  

f o l l o w i n g  manner 

A k n o w l e d g e a b l e  user .  r e q u i r e s  a wider 
ranee of  f a c i l i t i e s  and  f i n e r ,  more 
preci .se  t o o l s  than a less knowledgeable  
u s e r ,  before he w i l . 1 .  regard t h e  s y s t e m  
as ef f j c l ien t , ,  a c c u r a - L e ,  o r  pleasurable. 
T h e  e x p e r i e n c e d  u s e r  c a n  tolerate a 
much h i g h e r  a p p a r e n t  "memory load" w i t h  
many f e w e r  p r o m p t i n g  features. Indeed, 
eviden 'ce  i n d i c a t e s  that a system design 
t h a t ,  w o r k s  w e l l  for the inexperienced 
u s e r  can be u n p r o d u c t i v e l y  s I . o w ,  crude, 
an3 displeasing t o  t h e  e x p e r i e n c e d  
u s e r .  [ F o l e y  e t  nl. 181 

S i m i l a r l y ,  S h n e i d e r n a n  [ 2 2 6 1  n a t e s  that w i t h  "experi- 

ence and m a t u r i t y ,  u s e r s  r e s e n t  t h e  computer's dominance 

and p r e f e r  to u s e  the computt.r as a tool." 
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Branscomb and  Thomas s u g g e s t  a l a y e r e d  interfacc 

a p p r o a c h  which reflects the differences among u s e r s  

[Branscomb and Thomas 2 2 7 1 .  T h i s  l a y e r i n g  can be accom- 

plished using different dialogue techniques appropriate 

to the d i f f e r e n t  t y p e s  of  users. (Dialogue t echniques  

will be discussed later i n  this chapter.) T h e  i n t r c d u c -  

t i o n  of more comples commands as a user’s knowledge 

increases is also a way to achic\-e  l a y e r i n g .  

Several authors [Bransrornb and Thomas 2 2 8 ,  B o t t e r i l  

39’71 refer t o  t h e  user’s profiJe which would keep ~iot,e of 

k-hich i n t e r f a c e  is appropriate to the  i n d i v i d u a l  user. 

T h i s  profile could a l s o  maintain a record of t h e  uber’s 

p r o g r e s s  and adapt the interface t o  the u s e r ’ s  c u r r e n t  

l e v e l  of  i n t e r a c t i o n .  

User Interfaces 

T h e  tailoring of a. system tG a particular user is not, 

always p o ~ s i b l e  due to the limitations of a x - a i l a b l e  

resources (programming, hardware limitations, etc.). 

Hobiever, much c a n  be done t o  improve systems &rid their 

interfaces by incorporating some of the following 

concepts a n d  t e c h n i q u e s  I) 

T f  t h e  u s e r  accesses m o r e  t h a n  one systemi, data base, 

etc., it  is beneficial if syste s are designed with 

consistency as a common goal  [Botteril 3931. Consistency 



i n  t h i s  c o n t e x t  r e f e r s  to d i a l o g u e  d e s i g n ,  command 

vocabu la ry  a n d  s t r u c t u r e ,  procedural flow t h r o u g h  each 

s y s t e m ,  e r r o r  h a n d l i n g  t e c h n i q u e s ;  etc. 

Command v o c a b u l a r y  a c h i e v e s  c o n s i s % e n c y  a t  two 

l e v e l s ,  One level. is t h e  semantics level w h i c h  refers t o  

t h e  m e a n i n g s  o f  a l a n g u a g e .  T h e  other is t h e  s y n t a x  

level xhich r e f e r s  t o  how the words  in t h e  language 

conye>-  the s e m a n t i c  meaning, 

By h a \ - i n g  s y s t e n s  and. i n t e r f a c e s  a v a i l a b l e  that 

s u p p o r t  c o n s i s t e n c y ,  t h e  user e x p e r i e n c e s  r e d u c e d  

l e a r n i n g  t ime .  I f  t h e  u s e r  learns o n e  system and t h e n  i s  

presented K i t h  another which  is  c o n s i s t e n t  w i t h  t h e  

first, less t r a i n i . n g  w i l l  be r e q u i r e d  and  t h e  second 

sl-stern r : i l l  be learned i n  a s h o r t e r  period of tiane. By 

I ieeping systems c o n s i s c e n t ,  wha t  t h e  u s e r  has 1.earried i s  

r e i n f o r c e d  and t h e  retention time w i l l  be i nc reased .  The 

u s e r  i s  l e s s  l i k e l y  to be p r e s e n t e d  w i t h  an u n f a m i l i a r  

situation w h i c h  i n  turn w i l l  i n c r e a s e  t h e  i ~ s e r ' s  s e l f -  

c o n f  i d e r i c e  a n d  c o n f i d e n c e  i n  t h e  s y s t e m  t h e m s e l v e s .  

The i d e a l  s y s t e m  i s  one  in which  the user c a n  n e v e r  

make 8 m i s t a k e .  O f  c o u r s e  th i s  i s  w i s h f u l  t h i n k i n g  b u t  a 

goal  of  e a c h  system s h o u l d  be t o  minimize . the l i k e l i h o o d  

of u s e r  error. This c a n  be a c c o m p l i s h e d  by careful 

d i a l . o g ~ ~  s t r u c t u r i n g .  T h e  u s e r  shou1.d be provided w i t h  

h e l p  f a c i l i t i e s  which p y o v i d e  more  i n f o s m a t i . o n  when 

needed .  T h e  user s h o u l d  be p r o v i d e d  w i t h  t h e  capab i . l i . t y  
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to withdraw from a situation bePore taking an i r r e -  

versible action. A further capability would allow the 

user to undo an action that turns out to be not w h a t  was 

intended or wanted [Botteril 398, Branscomb and. Thomas 

2301 c 

When the user inevitably makes a mistake, the s y s t e m  

should provide helpful, non-antagonistic messages which 

provide the user with enough information to correct the 

situation. The not uncommon situation of the user's 

being presented with a cryptic message, often j u s t  iden- 

tified b5- a message number, should be avoided. T h i s  

abbrex-iated message requires the user to refer to another 

source ( a  manual) to interpret the message. The author's 

experience has often entailed searching f o r  a m a n u a l  

that, once found, rex-eals 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 t h e  overall 

g o a l  of assisting the user, the designer must choose the 

dialogue f o r m .  Shneiderman [ 2261 notes that when 

designing f o r  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. 

11 



Quckt ion-arid -Answer 

Q I I C S ~ ~ ~ ~ I - ~ : , $ ~ - . : ~ I S W ~ :  i s  CPI effective technique for u s e  

L ith i ne;.,perS ~'n,:trd. u se r s .  m -  lhe u s e r  i s  presented w i t h  23 

s e t  of p r  r c i u f i n c d ,  sysLei i i - in i  tiuted questions, one a t  a 

t i n e .  T h i s  t r c h i i i q i ~ ~  hiis s 1 i m i t e d  usage .scope srad i s  
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best u s e d  i n  an envi i -onrnent  with w e l l - d e f i n e d  interaction 

sequences. 

T h i s  t y p e  of  dialague car1 be ( h i n e  and. ~ U E G ~ :  ) 

resouz’ce i n t e n s i i v e  C o m p u t e r  t i n e  is requi red  to 

generate the screen and i . n t e r p r r t  the respofise T h i s  

method also r e q u i r e s  telecommunication ~ ~ C G U P C C S  to 

transport the screen and k e y b o a r d  informat, . ion between t h e  

terminal arid compute:-. 

The u s e r ’ s  e f f o r t ,  is devole t l  t,o t h e  c c t u a l  typ i .ng  n f  

t h e  r e s p o n s e s  t o  each q u e s t i o r i .  ‘l’his involves t.he 

physical t y p i n g  activity a n d  t h e  time reqwiired t o  p roceed  

t h r ~ u g h  t h e  s e r i e s  of q u e s t i o n s .  

Que s t i on - and. - an  s x e  J-, i Y n o t  an a p p r o p r i a t e  technique 

f o r  e x p e r i e n c e d  u s e r s  and  €reqaient  sisers who a r e  likely 

t o  be bored b3- the f a m i l i a r i t y  arad t e d i u m  o f  a l e r i g t h y  

process. Hor;ever this method reqimires l i t t l e  tn.ni.ni.ng 

~ t ~ d  i s  o f  benefit t o  t h e  inexperienced or o c c a ~ ; i o n a l  

u s e r .  T h e  u s e r s  n e e d  to be aware of t h e  a c c e p t a b l e  input 

formats 01- pro \ - ided  w i t h  h e l p f u l .  prompts to g u i d e  them 

t h r o u g h  the p r o c e s s *  

Eorm F i l l i n g  

Form filling i? f m i  lar to qu~stion-and-ans~ier, b u t  

t h e  u s e r  i s  prcsentetd w i t h  a screen-generated form w h i c h  

r e q u i r e s  t h a t  values be supplied for each pasamr*cer. A:, 

in question-and-answer t e c h n i q u e s ,  the \ISP:”TS rrrcd tc9 bc 
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aware of acceptable input formats f o r  their responses. 

‘The process can be shortened by a l lok - ing  the user to take 

default values for parameters. A s  w i t h  question-and- 

~ P : : Y L J ~ F ,  the experienced u s e r  may find this a boring 

p r u c e s s .  

Me .eLSAgG..t,.: iora 

Menu s e l e c t i o n  is also a system-initiated t y p e  of 

dialogue and is appropriate for use by inexperienced and 

occasional users. It is more appropriate f o r  leading ED. 

u s e r  through the possible opt.i.ons for an action as 

opposed to leading the user through a series of data 

e n t r i e s .  Menu selection requires less k e y b o a r d  typing by 

the  user t h a n  question-and-answer or form fil-ling because 

the user g e n e r a l l y  o n l y  needs to type in a letter or a 

number  indicating the selection choice The user 

L rZer,crally cannot eliminate any steps required to perform 

an action. As ~ i t h  the other t w o  methods, menu selection 

can be A (machine and human)  resource intensive tech- 

i , i i<j t le .  

Funckian Keys 

Function k e y s  are of assistance to the user by 

enabling l engthy  or” frequently used input sequences to be 

abbreviated with t h e  use of one key or a combination of a 

few keys. The use of function k e y s  requires some 
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training. To be useful to the novice user the combina- 

tion of keys should be simple and not lengthy. Function 

keys may be u s e d  in combination with other d i a l o g u e  

methods. 

Q u e m ?  

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 u s e r  

s h o u l d  have knowledge  of the underlying data schema to 

properly s t r u c t u r e  the query.  

- 

Command Langu- 

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 ef fort  

on the part of the user to type out- the command. Command 
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l a n g u a g e  dxalodue docs require training in t h e  meaning 

and reqii ired syntax of the conmands. li is not appropri- 

ate for inexperienced or' o c c e s i u n a l  users, and  e\-en 

experienced users somet imes  a re  i n  need of  assistance. 

Graphic l n t e r a c t i o n  

I n t c l * a c t i v e  graphics as presented by Cole et al. is 

n o t  a separate type of dialogue. b u t  is a tool for 

presenting informaLlon t o  the  user. It is used c;ith t h e  

o t h e r  L~ppes o f  dialogues and c a n  be geared to the l e v e l  

of the u s e r .  B y  i n c l u d i n g  graphics as a t y p e  of dia- 

l o g u e ,  C o l e  e t  n l .  acknoh- ledge  t h a t  some information i s  

best, c o m n i u n i c a t e d  g r a p h i c a l l y .  A l s o ,  some people are 

better a b l e  to comprehend things in graphic f o r m  as 

opposed  Zo x r i t t , e n  form. 

Graphic i n t e r a c t i o n  capabilities are  becoming more 

coininon d u e  to hardware and s o f t w a r e  iriipro\-ernents a n d  t h e  

ad.\-aniagi-s of presenting information g r . a p h i c a l 1 . y .  

~ - i a t . l ~ T . a . l _ _ . . 4 ~ ~  

Natural langi.lage d i a l  agile serer5 t o  a dialogue w h e r e  

t h e  user cornin~.inicates w i . t h  the computer similar to the 

way two pospl .e  c o m m u n i c a t e .  T h i s  t y p e  a €  interaction 

requires a l a r g e  amount. of mach i r i e  ~ " e s o u r c e s  to interpret 

t h e  s y n t a x ,  semantics, and ambiguities a e a o c . i s t e d  with 

c o n t e s t -  dependent human comruuni c a t i o n .  
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Martin also discusses natural language [Martin 371 

dialogue, but his usage refers to voice communication and 

is therefore not a dialogue type w h i c h  is implemented 

using a keyboard and display. However, he notes that 

natural language applications have difficulty dealing 

with human syntax. The Droblem is not so difficult if 

there is a limited vocabulary and sentence constructs to 

deal with [Martin 3 9 1 .  Even though Martin’s use of 

natural language refers to voice communication, natural 

languages in general suffer Pram similar problems with 

syntax arid a r e  better handled with limited, well-defined 

vocabularies. 

N a t u r a l  language dialogues often support or are sup- 

ported by artificial intelligence/expert systems and a re  

the focus of many recent research efforts. 

Hybrid Dialogues 

Responding to the fact that every tool (in this case 

each dialogue t y p e )  is n o t  suited to every task, the 

system designer may u s e  a hybrid dialogue composed of two 

or more of the previously discussed dialogue types. Some 

dialogue types are more suitable for particular classes 

of a c t i v i t i e s  than o t h e r s .  Hybrid dialogues combine 

d i a l o g u e  types to provide b e t t e r  support for an activity. 

This combination allows greater flexibility for use but. 

is more complex to design a n d  implement. 
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pa r a 1 1 e lui.al.o_.!4e; 

Parallel dialogues offer the user a choice of 

dialogue method appropriate to the user’s level of 

knowledge and individual comfort, These d i a l o g u e s  

acknowledge the fact t h a t  u s e r  requirements change as the 

users g a i n  experience in the use of a system. Parallel 

dialogues can p r o v i d e  the transition from basic func- 

tionality requiring little s k i l l  to more complex func- 

t . i ons  requiring more skill* 

For example, a new u s e r  m a y  require a lot of  assis- 

tance to accomplish a task. In this situation, menu 

s e l e c t i o r r ,  form filling, and qi.iestion-and.-an.swer w o u l d  be 

appropriate techniques to s t ruc tu re  dialogues. ,As a u s e r  

gains e x p e r i e n c e  these methods imy  prove to be too time- 

intensive and alternati\.e methods which can respond to 

t h i s  groKth can h e l p  Lhe u s e r .  

Dialogue C h o s e n  for this Project 

F o r  reasons x h i c h  will be discussed i n  Chapter IV, 

menu selection and command language were chosen as the  

types of d i a l o g u e  to he implemented in the work of this 

thesis, Therefore, more detail i s  provided here about 

d e s i g n  Considerations with respect to these two tech- 

n i  q u e s  * 
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Menu s e 1 e c t i.on ..-. Qesign-C9.ns.i.de I'a t i 0 n.5- 

A s  stated previously, menus are well suited €or 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 b y  which an application can be 

approached and worked through, They also help the user 

get started with the task at hand [Botteril 4161. 

However, menus suffer from inflexibility which can be 

offset by parallelism, 

Karhan et al. address similar needs with regard to 

instructions for public telephone use. In their work 

they cite the need for "consistent language, graphics, 

and placement of information" [Karhan et al. 18291. 

When many menus are designed- for an application or 

for a system of applications, it is helpful to the user 

if a l l  of the menus have s i .mi la r  appearances. F o r  

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. 2 6 1 .  Choices which 

are more irreversible (deleting data, exiting the 

application) can be set off from the other choices to 
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h e l p  e n s u r e  t h a t  t h e  user docs  n o t  m i s r e a d  t h e  menu and 

make a se? e c t i o n  w i t h  ad\-Prse r e su l t s .  

Plenus  s h o u l d  c o n t a i n  o p t i o n s  t o  e x i t  f rom Che menu,  

t o  return t o  p r e v i o u s  menus,  o r  t o  v i e w  h e l p  screens 

[ S h n e i d e r m a n  2 3 8 1 .  The words c o m p r i s i n g  the menus s h o u l d  

b e  kept s i m p l e  and s h o r t ,  and computer .  jargon s h o u l d  be 

a v o i d e d .  

Menus a r e  l i m i t e d  by how mi~cli i n f o r m a t i o n  c a n  

p h y s i c a l l y  be placed o n  one  s c r e e n .  Fui-nas e t  al. n o t e  

t h e  f o 1 l o i ; i n g  

When t h e r e  a r e  many o b j e c t s ,  a menu 
system must u s e  a s u c c e s s i v e  s e a r c h  
method that r e l i e s  on  some  k i n d  o f  
h i e r a r c h i c a l  t r e e  o r  o t h e r  p r e s e n t a t i o n  
o f  t h e  r e l a t i o n s  among t h e  objects. 
HOT; t o  do  t h i s  i n  a w a y  t h a t  l eads  t o  
correct u s e r  c h o i c e s  a t  each l . e \ . e l ,  t o  
good o \ - e r a l l  p e r f o r m a n c e ,  and t o  
a c c e p t a b l e  c o n v e n i e n c e  are u n s o l v e d  
i s s u e s .  [ F u r n a s  et al. 1 8 0 2 1  

F o l e y  et a l .  [ 2 6 ]  n o t e  t h e  w o r k  of  Snovberry e t  al. 

and t h e i r  f i n d i n g s  t h a t  s e l e c t i o n  t i m e  a n d  accuracy 

impro i - ed  when broader  menus w i t h  fewer l e \ . e l s  o f  s e l ec -  

t i o n  riere u s e d .  I Iowevei*,  t h p r e  were no  s r ig , e~ . s t .~ .d  numbers 

o f  levels to be u s e d  as g u i d e s  when c o n s t r u c t i n g  menus. 

Shneidernan, in h i s  discussion of  s h o r t -  a n d  lonp- 

terai,memory [ 2 2 4 ] ,  r e fe r s  to t h e  work o f  George Miller 

and t h e  “magical number seven p l o e  or minus t w o ”  as it 

r e l a t e s  to a person’s processing c a p a c i t y ,  Miller’s work 

suggests t h a t  seven u n i t s  i s  t h ~  l i m i t  for information 



later section o f  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 m i n u s  two" can 

be applied to menu structuring as well.  

A drawback to the use of hierarchical menus is the 

necessity of traversing through the hierarchy once a user 

has become familiar with the application. Foley et a1. 

address this issue and suggest the following remedy: 

Hierarchical menu structures almost 
demand an accompanying keyboard o r  
functi on key technique for m 5 ~ e  experi- 
enced users These techniques make 
selection especially easy if each node 
and l ea f  of the tree has an unamhiguous 
name, allowing a user to directly enter 
a known command or phase name. The 
m e n u  system provides a hackup if the 
user's m e m o r y  fails. An alternative is 
to require unambiguous names f o r  each 
entry within an individual menu, Then 
the experienced user, seeking to a v o i d  
direct interaction with menus, can 
e n t e r  the complete path name to a leaf 
node. [ F o l e y  et a1 . 261 

T h e  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 m e n u  hierarchy way be tedious to 

sequence through or the user may want to use advanced 

functions [Botteril 4 1 6 1 .  This can be handled by provid- 

i n g  this type of user with an alternative to menus. 
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C o wma rid L a-n B ua g e De s i gnan.5.i.de.r a t i on s 

A s  discussed previously, command l .anguage di.alogue is 

an effective technique for use with experienced users. 

With this t y p e  of dialcgue, these users perform tasks 

quickly and are more satisfied because A greater sense of 

control is f e l t  [Shneiderman 2 4 0 1 .  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 

I G i t I i  r e spec t  to the d e s i g n  of command language dialogues. 

Kith regard to the command names themselves, they should 

be "unique? easy to t y - p e ,  memorable, and natural" 

[ S t r - e e t e r  e t  al. 1 8 0 8 3 .  Secondly, "command structures 

should mati7h the problem domain and the  sequence of user 

thought processes" [Shneiderman 2 5 5 1 ,  Attention to b o t h  

of these i q i l l  help the u s e r  to l e a r n  the commands 

initially and to remember them for later use. 

T h e r e  are s e \ - e r n 1  r;ays to develop command names. The  

f i r s t  ~ o u l d  be to use the complete word or phrase which 

describes the action to be taken. T h i s  produces the most 

meaningful command names and a place to start in deter- 

mining a n  appropriate abbrexriated version of the c o m m a n d .  

At t h i . s  point in the development of command names there 

a r e  several di.fferent 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 

planning can provide for both shortness and uniqueness. 

However, if they are developed without user input, the 

resulting commands may not be meaningful to the user, 

which will require more learning time and attention to 

use a 

Another method, contraction, omits word internal 

letters [Streeter et al. 18101.  The deleted letters most 

often are vowels. This method provides f o r  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 sl. 182511 

Streeter et al. do not offer a recommendation regarding 

the length of cornrnand names. 

Rotteril, i n  his discussion of the design rationale 

of the System/38 user in-terface, recommends three- 

character abbreviations for words and the concatenation 

of these words to produce s y s t e m  ].eve1 commands. Two 

character abbreviations generally do  riot prox7ide for 

uniqueness, and more than three results in names that are 

too l o n g  [Botteril 4 0 1 1 .  The rule scheme he uses to 

produce abbreviations takes the first letter of the word 

and ti;o consonants i j h i c h  are prominent i n  the pronuncia- 

t i o n  of the xord  and Khich also help make it uni.que from 

other ~ o r d s  [Botteril 4 0 0 - 4 0 1 1 .  

Whichex-er method is chosen f o r  developing command 

names, the structuring of the commands themselves should 

a l s o  f o l l o w  similai-. syntax. An example of this is t h e  

coiiirriand name followed by a n y  argument ( s ) and the u s e  of 

wildcards if permitted. Adhering to similar syntax 

patterns will a s s i s t  the user in the use of coanmands. 

Other D e s i g n  Considerations 

Irrespective of the type of di -a logue  technique 

chosen, there are se \ .e ra l  additional considerations in 
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designing dialogues: closure, completeness, familiarity, 

and flexibility. 

Several authors cited the need for closure [Shneider- 

man 2 2 5 ,  Crawford 3 1 6 1 .  Sbneiderman's use of P'~lo~ure" 

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 is the narrowing of 

options, the elimination o f  possibilities, and the 

placement of rock-solid walls around the user." 

Even though the two definitions are. di.fferent,, they 

both point to t.he importance of keeping in mind that the 

number of and difficulty of t a s k s  with which a user can 

deal differs among users. I-t; is important that the user 

be able to complete t a s k s .  This completion of tasks lets 

the  user gauge personal progress and provides a sense of 

security, especially for the novice user [Crawford 3 1 8 1 .  

An esample 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 knor; how 

t o  respond to a question. A t  this point the user will 

either attempt a guess Q T  terminate the task. Guessing 

can r e s u l t  in unpredictable, wrong, and even disastrous 

 result,^. Termination requires that the user reinitiate 

the operation. In either situation, the user c a n  feel a 

wide range of emotions from frustration to anger to 
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d i s t r u s t ,  of  t h e  system, A w e l l  d e s i g n e d  i n t e r f a c e  should 

ax'oid s i t u a t i o n s  w h i c h  e v o k e  t h e s e  emot io r r s  i n  u s e r s .  

A c h i e v i n g  c l o s u r e  i s  a ided  b y  t h e  careful s t r u c t u r i n g  

of  d i . a l o g u e s ,  t h e  s c r e e n i n g  of  i n p u t  values, a n d  helpful 

g u i d a n c e  when errors d o  o c c u r .  

C r a w f o r d  a l s o  addresses  t h e  n e e d  f o r  comple t eness  i n  

R c o m p u t e r  l a n g u a g e .  AI- though h i  8 t h o u g h t s  are direc. ted 

more toward p rogramming  l a n g u a g e s ,  t h e y  a l s o  a p p l y  t o  

a p p l i c a t i o n s  i n  g e n e r a l  w h i c h  c o n s t i t u t e  a n o t h e r  t y p e  o f  

human-compute r  i n t e r a c t i o n  o r  l a n g u a g e .  H e  s t a t e s  t h a t  

t h e  " l a n g u a g e  must, cornplete1.y e x p r e s s  a l l  t h e  ideas  t h a t  

n e e d  t o  be c o m m u n i c a t e d  b e t x e e n  the  c o m p u t e r  a n d  t h e  u s e r  

b u t  i t  n e e d  n o - t  express ideas  i n t e r n a l  t o  e i t h e r  think- 

er's t h o u g h t  p r o c e s s "  [ C r a w f o r d  3 1 4 1 .  T h i s  p o i n t s  t o  the 

n e e d  that t h e  c h o s e n  d i a l o g u e  type be a b l e  t o  address a l l  

o f  t h e  n e e d s  o f  t h e  u s e r  w h i c h  h a v e  t o  be c o m m u n i c a t e d  

~i i f 1  t h e  s l -s tem.  

. A n o t h e r  aspect t o  be c o n s i d e r e d  i n  t h e  d e s i g n  process  

x h i c h  h a s  been t o u c h e d  on p r e v i o u s l y  i s  t h a t  t h e  i n t e r -  

face s h o u l d  resemble that K i t h  w h i c h  t h e  u s e r  i s  f a m i l i a r  

[Crawford  3 1 3 1 .  T h i . s  r e q u i r e s  a g a i n  t h a t  t h e  i n t e r f a c e  

be s i m p l e  a n d  d i r e c t .  T h i s  w i l l  h e l p  t h e  user i n  

l e a r n i n g  t h e  a p p l i c a t i o n  b e c a u s e  i t  w i l l  not; be c o m -  

p l . e t e l y  f o r e i - g n ,  

T h e  u s e  o f  c o l o r ,  i - n t e n s i t g  of  c o l o r ,  sound, h i g h -  

l i g h t i n g  e r r o r s  > g r a p h i - c s ,  i c o n s ,  and o t h e r  t e c h n i q u e s  
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should also be considered when designing user interfaces. 

They can be used to direct the user’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. B y  combining knowledge of the user’s 

requirements with knowledge of dialogue techniques, the 

designer is then prepared to choose an interface method 

arid begin the design effort. 
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T h e  u s e r  e n v i r o n m e n t  i s  a s e t  of d i s t r i b u t e d  g o v e r n -  

ment  p e v s o r i n e l  o f  f i  ccs  w h i c h  employs c o m p u t e s s  t o  do word 

p r o c e s s i n g  a n d  d a t a  base applications. In addition t o  

hE-nciling g e n e r a l  o f f i c e  t a s k s ,  t h e  s y s t e m  w i l l  be used to 

maintHin r eco rds  fi t i .  21-1 of  t h e  p e r s o n n e l  located a t  t h e  

s i t e .  i ' h e  a x . e r - z g ~ . ~  user i s  8 p e r s o n n e l  c l e r k  o r  techni- 

c i a n  and ilot a r o m p u t - r  scientist o r  d a t a  p r o c e s s i n g  

,... 

p r o f  e?, cl ., 1 on:i I . 
l h e r e  a r c  a; p , r o x i m a t ~ l ; v  2 0 0  o f f i c e s  located t h r o u g h -  

o u t  t h E  I n 1  teL: S t a t c a b  and o v e r s e a s .  The o f f i c e s  \'ary i n  

s i ~ c  ajrd : n  ih t3  lt--l-ei o f  in-hoii.;e compi i t e r  s u p p o r t  w h i c h  

the:, c a n  expert. 

&los t  q i i P 5 t i o n s  x h i c h  c a n n o t  be h a n d l e d  a t  a p a r t i c u -  

l a r  o f f  ice ar c f o : r , t r d t d  t o  o n e  central i n f o r m a t i o n  

r c n t e i .  f o r  r c . o i u t i o r i .  T h i s  wou ld  r e s u l t  i n  a hea\ -3  

turden on t h e  one i n f o r l n 3 t i o n  c e n t e r  i f  al.1 2 0 0  o f f i c e s  

h a d  problems t h e y  coil1 d noL r e s o l v e  t h e m s e l v e s .  (The re  

is a l s o  l i m i t e d  s u p p o r t  a v a i l a b l e  f rom Lhe manufacturer 

i n  the  f o r m  o f  h o t l i n e . )  In addition, f e w  centralized 

s L a f f  members arc de\oted to solving problems. The  b r 

data p r o (  essing e x p e r i e n c e  i s  l imi t ed  pri inrs ic i ly  t o  mqin- 

f r a m e  ( - o m p u i c r s  a n d  dpp3 i c a t i o r i s .  not m i c r o  computers. 



T h e y  h a v e  o n l y  r e c e n t  t r a i n i n g  i n  t h e  operating system3 

the d a t a  base management s y s t e m  arid t h e  hardware. 

C o n s e q u e n t l y ,  it i s  important t h s t  t,he s o f t w a r e  bc 

reliable, c o n s i s t e n t ,  and easy t o  use by non-ADP s t a f f  

when d i s t r i b u t e d  to the 200 offices. 

Y o s t  o f  t h e  s o u r c e s  r-eviiewed a d v o c a t e d  that harclw~re 

i s  selected. o n l y  a f t e r  t h e  system r e q u i r e m e n t s  have been 

s p e c i f i e d .  T h i ~ s  s e q . u e n c e  o f  even t s  o f t e n  does n o t  OCC].UI' 

i n  tile deve lopmen t ,  of  real s y s t t ~ m s .  T h i s  w a s  t h e  case 

\ ; i t h  the system under  study in this thesis. The hardware 

and  development software were acqui red  before t h e  system 

( f u n c t i o n a l  ) r e q u i r e m e n t - s  '..;'ere spec i f i ed. T h e s e  resource 

limitations arc not.. s u b j e c t .  - to c h a n g e  a n d ,  t - h e r e f o r e ,  

p l ace  constraj n t s  o n  what can be implemented. 

T h e  h a r d r c a r e  c o n f i g u r a t i o n  i s  composed  of  a B u r r o u g h s  

X E S 5 0  "megaframe" w i t h  Burroughs B 26 intelligent 

L-orkstations c l u s t e r e d  o f f  of the XE550. The XES50 i s  

composed o f  multiple p r o c e s s o r s  assigned specific 

f u n c t i o n s  (applications p r o c e s s i n g ,  f i . b e  processing, 

cluster p r o c e s s i n g ,  storage processing, and communi- 

ca t ians  processing) * 

The XES50 primary o p e r a t i n g  systems BTOS, serves as bd 

file p r o c e s s o r .  Cent- ix ,  an enhanced v ~ . r s i o n  o €  Unix 



S y s t e m  L', is provided through the applications processor. 

Ccntis is normally used with PT1500 terminals. The 

configuration for the environment under s t u d y  does not 

have this type of terminal; rather it m u s t  be e 

t h e  B 26 workstation using Intercom 1500 emulation 

software. Centix is accessed b y  invoking the Intercom 

1500 emulator an the BTOS f i l e  processor, which in turn 

connects through the hardware and software links t o  the 

Centix applications processor. Appendix A shows  the BTOS 

l o g o n  screen, logon procedure, and how to invoke Intercom 

1 5 0 0 .  

Available software pertinent to this project a re  6 ,  

and Cobol  compilers, and the Ingres data base aanagement 

s y s t e m  running under Centix. Ingres is a relational data 

base management system ( D B M S )  from Relational Technology 

Inca 

Lser Needs 

Current user applications o n  BTOS consist primarily 

o f  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 s u c h  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 f o r  

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 under BTOS, 

System administrators and data base administrators will 

need commands to do file management. 

It is expected that the system will evolve to where 

xord processing and other similar applications will be 

done at the BTOS level and data base applications will be 

dex7eloped using Ingres to run under Centix. Therefore, 

the users, who are n o t  ADP professionals, will be faced 

with two totally different operating systems. 

The BTOS commands available to t h e  typical user 

employ the form filling dialogue technique described in 

Chapter T I .  Appendix B lists the BTOS commands available 

to the typical user. This list is displayed to the user 

when t h e  HELP k e y  is pressed, A f t e r  this list is 

completely displayed, if the user again presses the HELP 

key, more information will be displayed about t h e s e  

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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f o r m  ( A p p e n d i x  D I  w h i c h  r e q u i r e s  v a l u e s  t o  be s u p p l i e d  

f o r  t l ie parameters .  khein t h e  fo rm i s  f i l l e d  i n ,  t h e  user 

p res ses  the GO k e y  t o  e x e c u t e  t h e  conimand. 

T h e r e  R K ~  o n l y  t w o  ways t o  somewhat  s h o r t e n  t h i s  

s e q u e n c e .  F i r s t ,  t h e  u s e r  need o n l y  t y p e  i n  enough of 

t h e  command name t o  i d e n t i f y  i t  u n i q u e l y .  ( T h i s  c o u l d  be 

c o n s i d e r e d  a t y p e  of  command language as described i n  

C h a p t e r  11. ) S e c o n d ,  i f  t h e  command has d e f a u l t  values 

and t h e  user i s  will i.ng t o  accept t h o s e  values t h e  u s e r  

need o r l l y  enter t h e  co~nmarid a n d  press  t h e  GO k e y .  

T h e  BTOS d a t a  base management s y s t e m ' s  q u e r y  l anguage  

c a n  be c h a r a c t e r i z e d  as b e i n g  a command I-anguage dia- 

l o g u e .  I n g - r e s  allows q u e r i e s  t o  be c o n s t r u c t e d  e i t h e r  by 

u s i n g  f o r m  f i l l i n g  o r  by f o r m u l a t i n g  command l a n g u a g e  

s ' c t i i enen t s .  ?'he a p p l . i c a t i o n s  d e v e l o p e d  u s i n g  Ingres h a v e  

access  to menu s e l e c t i o n  t e c h r i i y u e s  . 
'iihc complesi ty o f  t h e  h a r d w a r e / s o f  tware env i ronmen t  

described abo\-e  has a d i r e c t  b e a r i n g  on t h e  d e s i g n  o f  t h e  

s:s-sterilI The har*dT;are a n d  software d e s c r i b e d  p r e v i o u s l y  

i n  this c h a p t e r  has-e already been p u r c h a s e d  t h r o u g h  R 

l a r g e  government p r o c u r e m e n t .  T h i s  h a s  r e s u l t e d  i n  a 

c o n s t r a i n t :  no n e w  h a r d w a r e  o r  d e v e l o p m e n t  software c a n  

bt.. purchased  f o r  d i s t r i b u l - j . o n  t o  t h e  sites. Foley et al, 

recommend designing t h e  s y s t e m  to m e e t  t he  u s e r s '  needs 

and t h e n  z x q u i r i a g  t h e  hardware and ao f  tware needed to 

i m p i e m e n t  the d e s i g n  [ F ' o l e y  et, a l .  1 7 3 .  I n  the system 
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under study by this thesis, the applicatlon 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 be responsible for maintaining, 

supporting, and distributing the user interface code. It 

i s  assumed that this person (or persons) has minimal 

knowledge of the hardware/software environment. There- 

f o r e ,  any code produced K i l l  have to be well documented. 

The system admjnistrator currently at each site is often 

riot familiar with data processing. This person has the 

responsibility to install new software at the local site, 

and this situation m a y  affect the complexitg of some of 

w h a t  is to be deseloped. 

A s  opposed to the BTOS form filling dialogue, Centix 

uses a command language dialogue. The command language 

a \ . u i l a b l e  i c i t h  Centis is srirtually indistinguishable from 

"standard" Unis commands in spelling and syntax as well 

as i n  method of operation. Thus the need to use applica- 

tions under both BTOS and Centix not only violates the 

consistency requirement €or a user interface, but also 

farces 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 

a p p l y  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 far 

which the user interface was developed. The hardware and 

software were al.ready purchased and were not chosen for 

design characteristics needed for this project. T h e  

system consists of two very different operating systems 

( B T O S  and Centix) and a data base management system. 

T h e s e  s?-steni components do not adequately address the 

needs of the user c o m m u n i t j r  which i s  composed primarily 

of i i o n - A D P  users. Because there is no option Lo acquire 

arlditional hardware or software, it w a s  determined that a 

user interface r;as needed to s h i e l d  the user from the 

differences between the incompatible system components. 

The next chapter describes the w o r k  that was done 

r;hi.ch applies u s e r  interface design techniques (the 

subjec t  of chapter I1 1 to the en\-ironment just defined. 
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CHAPTER IV 

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 

a re  software techniques that can be accomplished with 

existing development software on the existing hardware. 

C h a p t e r  I1 briefly mentioned the use of color, sound, and 

graphics as techniques f o r  emphasizing information. 

These are examples of features which are not feasible 

given the hardware and software constraints of  this 

particular en\-ironment. 

Imp1 ernen tat ion P l a n  

Under  t h e  existing environment, the user first l o g s  

on  to B T O S .  BTOS h a s  a distinctive log on screen 

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

l a r y  of commands. To get t o  Centix, the u s e r  first h a s  

to run the PT Emulation software, which brings up the 

Centix logon screen. Because BTOS is what t h e  user 

interacts with f i r s t  and has been located at the sites 

longer t h a n  Centix, the original plan for this thesis w a s  

t o :  

# 
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a. try to make the logon procedure froin RTOS to 

Centix more transparent 

b .  make the Centix command language environment look 

more  like the BTOS f o r m  f i - l l i n g  environment 

c. design a prototype dialogue f o r  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 RTOS and Centix, w a s  not able to be accom- 

plished.. This was due primarily to the PT 1500 emulation 

softr-:are requi-red to run between BTOS and Centix. 

Currently upon exiting t h e  application the user is 

returned to the Centix shell prompt. The user then has 

to l o g o u t  of Centis by pressing the FINISH k e y .  T o  

return to BTOS, the u s e r  then has to press the CODE and 

F I N I S H  k e y s .  It xas intended that the u5er be automati- 

cally returned to 9TOS or logged out t o  the Centis l o g  on 

screen. To implement either of  these requires knowing 

t h e  escape sequences f o r  the FINISH key and the CODE- 

FIKISH key sequence and where t o  send these sequences 

once t h e y  are known.  Both of these questions are not 

addressed accura t e ly  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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w h o  is  m o s t  likely to require their specific function- 

ality. 

Analysis of Appropriate User Interaction 

A s  was discussed in Chapter 11, there are approxi- 

mately ten different types of dialogue which can be used 

to facilitate communication between the user and the 

computer. A f t e r  much thought it w a s  decided to design 

software to help two different kinds of u s e r s  in the 

office under study. 

T h e  first type of user is the u s e r  who interacts 

directly with Centix. This user is more experienced in 

computing than the second type of  user. F o r  t h e  user who 

accesses Centis, form filling techniques t h a t  look like 

BTOS were uspd to develop commands. This satisfies 

several goals of interface design, for example consis- 

tency and familiarity because form filling techniques 

most resemble w h a t  is available under BTOS. Command 

l anguage  techniques w e r e  also developed for the user w h o  

has progressed beyond the need f o r  form filling. This 

introduces flesibility 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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l e l - e l  commands ( f i l e  l i s t i n g s ,  f i l e  d e l e t i o n s ,  e t c . ) .  

I n s t e a d ,  access o n l y  t o  a p a r t i c u l a r  a p p l i c a t i o n  i s  

n e e d e d .  A inenu s y s t e m  w a s  d e v e l o p e d  t o  a s s i s t  t h i s  t y p e  

o f  u s e r  ( t h e  a c t u a l  menu s y s t e m  i s  e x p l a i n e d  l a t e r ) .  

Menu s e l e c t i o n  i s  a good  t y p e  o f  d i a l o g u e  f o r  8 n o v i c e  

u s e r  because t h e  u s e r  does  n o t  need  t o  know complex 

s y n t a x .  Some e n h a n c e m e n t s  t o  t h e  menus w e r e  added u s i n g  

command l a n g u a g e  t e c h n i q u e s  f o r  t h e  u s e r  who does n o t  

n e e d  a l l  o f  t h e  s t r u c t u r e  p r o \ r i d e d  b y  menus .  

h'orli Done f o r  t h e  F i r s t  K i n d  o f  U s e r  

Y o s t  u s e r s  o f  t h 1 . s  s y s t e m  h a v e  h a d  e x p e r i e n c e  w i t h  

BTOS. T h e r e f o r e  i t  i s  i m p o r t a n t  t o  m a k e  t h e  C e n t i x  

e n \ - i r o n m e n t  loo l i  l i k e  B T O S .  One o b v i o u s  d i f f e r e n c e  i s  

t h e  different p r o m p t s  i n  t h e  two systems. RTOS p r o m p t s  

t h e  u s e r  r ; i t h  "COMYAND" a n d  C e n - t i s  p r o m p t s  w i t h  " $ " .  To 

make  t h e  two e n \ - i r o n m e n t s  seem s i m i l a r ,  t h e  PS1 v a r i a b l e  

( L h e  PS1 \-ariable o e r r i d e s  t h e  d e f a u l t  s e t t i n g  f o r  the  

command- l eve l  p rompt  was s e t  t o  "COMMAND: " i n  t h e  u s e r ' s  

p r o f i l e  f i l e  t o  o v e r r i d e  t h e  s y s t e m  d e f a u l t  " $ " *  

Append ix  E l i s t s  t h e  . p r o f i l e  f i l e  f o r  a t y p i c a l  user. 

BTOS commands a n d  C e n t i x  communds a re  v e r y  d i f f e r e n t .  

Append ix  R c o n t a i n s  a l i s t  o f  commands a v a i l a b l e  to t h e  

t y p i c a l  u s e r  when i n  B T O S .  T h e s e  commands w e r e  reviewed, 

a n d  a subset o f  commands w a s  c h o s e n  w h i c h  h a v e  f u n c t i o n a l  
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counterparts in Centix. The implementation of the 

selected commands in Centix is helpful to the user 

because, as w a s  discussed in Chapter 11, consistency 

between BTOS and Centix dialogue structure will be 

enforced. These commands and their Centjx counterparts 

are listed in Table 1. 

These BTOS commands were then implemented in Centix 

using s h e l l  scripts to make them appear and operate as 

close as possible to the BTOS environment. Shell scripts 

were chosen f o r  the development work because they are 

e a s y  to program and debug. Some simple C programs were 

used to perform cursor control and lend inverse video 

capability. These C programs were used because Curses 

(screen handling software which operates under Unis) is 

not available with the P T  1500 emulator. The programs 

used are accessed from the shell scripts as commands and 

art. : 

1. " '  inverse" L-hich turns on in\-erse \.ideo 

2 .  "rn\7down n" which mol-es the cursor down n number 

of lines 

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

lines 

4. "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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Tab1.e 1 .  RTOS Commands and Similar Centix Commands 

BTOS Command S i m i l a r  C e n t i x  Command 

append 

COPY 

create d i r e c t o r y  

create f i l e  

delete 

edi t, 

files 

print 

rem o \-e d i re c t o I- y 

rename 

set directory protection 

set protection 

sort 

t y p e  

ca t  

CP 

mkdir 

rm 

edit or vi 

IS 

lpr 

smdi r 

m v  

chmod 

chmod 

sort 

cat 
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corner and m lines doxn by n characters wide 

6. "thisline n" which places the cursor a?, 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. T o  ensure that the screen is not left i n  

an abnormal state, the delete key trap turns on normal 

video when a user presses the delete k e y .  T h e  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, 

A t  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 f o r  FlNISTI a n d  CODE-FINlSW as described 

earlier in this chapter. The BTOS "path" command sets a 

path to a specific dr i \*e  (fixed drive or f l o p p y  drive) 

and to a s p e c i f i c  directorp. T h i s  could n o t  be imple-  

mented u s i n g  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 c l o c k  is s o l e l y  

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 5ees  when one of these 

commands is chosen. Appendix G contains -the shell script 

code to j .nglement, each of them in Centis. Appendix H is 

a shell script that pro\,ides a help file capability for 

the Cen-ti..; implementations of the BTOS commands. 

Each command operates in two modes. The first mode 

is for the  inexperienced u s e r .  I f  the user enters the 

command r - - l  t h o u t  suppl>-ing arguments the script assumes 

the user. \;ants t~o be prompted For  paraiiieter input as in 

BTOS. This Las implemented using the form filling 

d i a l o g u e  technique. The parameters which have meaning in 

C e n t i s  here irnpIemented. 

T11e second mode is f o r  the experienced user and 

~ 1 1 0 ~ s  t.he e n t e r i n g  of parameters on the same line as the 

coininand i c i  thout proinptina. The user only has to supply 

L h e  comiriaiid name and the f i l e  namt::(s)  ( o r  directory name 

for d i r e c t o r ) -  re la t -ed commands i . Default v a l u e s  are 

assumed for the other parameters with the exception of 

the "sort" command. This was implemented using the 

command language dialogue technique w i t h  the exception 

that command names are not shortened. Command names were 

not shortened in order to preserve the BTOS naming 

c o n v e i i t  i 0 1 1 .  
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This two mode approach was chosen f o r  several 

reasons. The form filling mode w a s  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 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 t o  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 p a t h  w h e r e  the shell script is located in the 

PATH \-ariable. " E d i t "  , "print", and " s o r t "  provide 

similar. functionality, however, "set" and " t y p e "  do not. 

Chapter 1- will discuss the  alternatives for each to 

determine which should be implemented. 

Description of Indil-idual Implemented Commands 

A detailed descript,ion of each command and h o w  it was 

implemented follows. 
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p p e r i d  

The "append" conimand in UTDS prompts  the u s e r  f o r  the 

files to be appended and the file to which they will be 

appended. The resulting fi1.e can a l s o  be the printer 

whi.ch resdts in a printed output of the appended files 

and no irieF; file is c r e a t e d .  Optionally, t h e  user can 

choose to c o n f i r m  each append operation before it i s  

performed. The default value assumes the user  does n o t  

want  to conf i r i i i  each. If the destination f i l e  does not 

exj~st it is created, and if i - t  does exist it is overh-rit- 

t e n  bj- the appended files. 

The "append"  shell s c r i p t  command in Centis using the 

f o r m  filling mode functions t h e  same as BTOS except for 

the capability o f  sending t he  files to the printer. 

The mode for the experienced user a l l o w s  the user to 

specify a n y  number of files and assumes the last file is 

the destination file. The f i l e s ; ,  as in the forru filling 

mode, cariiiot be sent  to the printer. 

C',m 

T h e  " c o p y "  command in B'l'OS prompts  the user for the 

file to be copied and t h e  file to w h i c h  i t  w i l l  be 

c o p i e d .  T h e  u s e r  has t w o  options. The first c h e c k s  i f  

the user w a n t s  to o v e r w r i t e  the destination file if it 

a1.ready exists. The other option allows the u s e r  to 

confirm t h e  cop>- operation before it j.s performed. The 
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default value a s s u m e s  the user does not want to confirm 

it. 

The "copy" shell script command in Centix u s i n g  the 

form filling mode functions the s a m e  as RTOS. 

T h e  mode for the experienced u s e r  copies the first 

file to t h e  second file. It assumes overwriting is 

permitted a n d  that t h e  user does not want to confirm t h e  

operation, 

Create Di rec2sry and Cr.eate ..... UJS 

T h e  "c rea t e  directory" command in BTOS prompts the 

user f o r  the neF; directory name, which can also include a 

volume name ("volume" r e fe r s  to the hard d r i v e  or floppy 

d.ri\-e w h e r e  the dj-rectory Kill 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 

passk-ords f o r  the directory and t h e  volume+ 

The " c r e a t e  f i l e "  command in BTBS is similar to t h e  

create directory command. It prompts the user for t h e  

file name t o  be associated with the new file, T h e  user 

can optionally set the protection l e v e l  for the file's 

volume or directory, specify a password for the file, set 

the protection level for the file, specify an initial 

sector s i z e ,  a n d  choose to overwrite a pre-existing file, 
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The  tr;o BTOS commands w e r e  i m p l e m e n t e d  i n  C e n t i x  

u s i n g  t h e  same s h e l l  s c r i p t , ,  " c r e a t e .  " The f i r s t  

a r g u m e n t  t o  t h e  s h e l l  s c r i p t  i s  compared  t o  t h e  words 

" f i l e "  arid " d i r e c t o r y "  t o  d e t e r m i n e  wh ich  t y p e  o f  create  

i s  b e i n g  p e r f o r m e d .  Once t h a t  i s  d e t e r m i n e d ,  t h e  absence 

of  tin a r g u m e n t  i n d i c a t e s  t h a t  t h e  u s e r  h a s  c h o s e n  t h e  

fo rm f i l l i n g  mode. O t h e r w i s e ,  t h e  f i l e  or d i r e c t o r y  i . s  

created. 

T h e  "creat-e d i r e c t o r y "  s h e l l  s c r i p t  command i n  C e n t i x  

u s i n g  t h e  f o r m  filii-ng mode j u s t  p r o m p t s  t h e  u s e r  f o r  the  

d i r e c t . o r . ) -  name. T h e  system p r o t e c t i o n  l e v e l  d e f a u l t  i s  

a u t o m a t i c a l l y  c h o s e n .  T h e  BTOS x-olume a n d  directory 

passr ;ords  arid number of  f i l e s  l i m i t a t i o n s  do n o t  h a v e  a 

comparable C e n t i x  i m p l e m e n t a t i o n .  

T h e  " c r e a t e  f i l e "  s h e l l  s c r i p t  command i n  C e n t i x  

using t h e  form f i l l i n g  mode p r o m p t s  t h e  u s e r  f o r  t h e  f i l e  

name arid allows t h e  u s e r  t h e  o p t i o n  of  o v e r w r i t i n g  a n  

esisting f i l e .  'I'he other o p t i o n s  a v a i l - a b l e  i n  BTOS 

( p a s s i c o r d s ,  file p r o t e c t i o n  l e v e l ,  and sector size) were 

riot i m p l e m e n t e d  b e c a u s e  t h e y  are n o t  available i n  C e n t i x .  

T h e  mode f o r  t h e  e x p e r i e n c e d  user for t h e  "create 

d i r e c t o r y "  comrnand expects a directory name as an 

a r g u m e n t  t o  t h e  command If the d i r e c t o r y  already 

esists, a message t o  t h a t  effect is  displayed; otherwise 

t h e  d i r e c t o r y  i s  c r e s t e d .  The  directory protection Level 

is t h e  sys t em default. 
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The experienced mode for t h e  "create file" command 

expects a file name. If the file existas, the user is 

prompted t o  permit overEriting. Otherwise, a new file is 

created, The file protection level defaults to t h e  

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 user can choose to c o n f i r m  each deletion 

before it is executed. The  default v a l u e  assuinss the 

user does not Kant to confirm each. 

T h e  "delete" shell script command in Centix using the 

form filling mqde functions the same as R T O S .  

The mode for t h e  experienced user expects a list of 

file names as arguments to the command and assumes t h a t  

the user does n o t  x a n t  to confirm each deletion. 

Edit 

T h e  "edit" command in BTOS prompts the user f o r  the 

name of  the f i l e  to be edited, If the u s e r  supplies a 

u s e r  name t h e n  more t h a n  one  user c a n  edit files in the 

d i r e c t o r y .  

The  "edit" shell' script command in Centix using the 

form €illin& mode asks o n l y  for the name of the file to 

be edited. Yultiple user access to directories in Centix 



is controlled by protection levels a n d ,  therefore, the 

user name parameter w a s  not implemented. 

T h e  mode for the experienced u s e r  expects o n l y  the 

name of t h e  file to be edited as an a r g u m e n t  t o  t h e  

command. 

With t h e  "edit" command, the user x i 1 1  actually be 

i n \ . o k i n g  the L I i  editor. 

Files 

The "files" command in RTOS prompts  the user f o r  the 

names of the  f i l e s  to be 1.isted. The user has two 

options. The f i r s t  c h e c k s  if the user wants details of 

each fil~e to be displayed. T h e  defau1.t  is for no detail 

information. The other option allows the u s e r  to send  

the listing to the printer. The default value assumes 

t h e  user (;ants the information to be displayed on the 

screen a n d  not the printer. 

The " f i l e s "  s l i e l l  script command in Centis using the 

f o r m  filling mode f u n c t i o n s  the same as R T Q S .  

1'lie mode for the experienced user displays the l i s t  

of file names with no details displayed on t h e  sc reen .  

P r i n t  

The " p r i n t "  command in BTOS prompts  the user for the 

f i l e  to be printed and then h a s  a number of optional 

p a r a m e t e r s .  The u s e r  can s p e c i f y  the q u e u e  t o  handle the 
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printing. The user can specify the number of copir2.s to 

be printed if more than one. After a file is printed it 

can be deleted automatically. The default is to not 

delete the file. The user can a l s o  c o n f i r m  the printing 

of each file, the default being n o t  to confirm, 

There a r e  other parameters which accommodate special 

forms, print wheels, and print modes, form alignment, a 

time when the  printing w i l l  o ccu r ,  8 securi-ty mode which 

requires a password, a n d  a priority to be applied to the 9 

actual printing s c h e d u l e .  

The "print," shell script command in Centix usi.ng the 

form fil.ling mode impl-ements the parameters which can be 

accommodated using -the Centix " l p r "  command. T h e  user is 

prompted for q u e u e  name, number  of  copies, deletion after 

printing, ar id  t h e  con€irmation of each print o p e r a t . i o n .  

The d e f a u l . t s  a r e  the same as t h o s e  taken by ETOS.  The 

other BTOS prompts discussed i n  the prei-ious paragraph 

w e r e  n o t  implemented. 

T h e  mode f o r  the experienced user prints one copy of  

each of the listed files to the default q u e u e  and does 

not delete the file a f t e r  printing nor does the user 

confirm each print operation. 

Remo ve-Di reo to P" y 

The "remove d i r e c t o r y "  command in BTQS prompts the 

user for .  the name of the d i r e c t o r y  to be deleted. If the 
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volume or directory has a password it must be supplied. 

The user has two options. T h e  first checks i f  the user 

watits all of the files in the directory deleted. If the 

user does not respond with " yes "  then if t he re  are files 

in the directory the directory will not be removed. The 

user CRA al.so optionally choose to confirm each file 

del-etion. 

The mode for the experienced user was riot difficu1.t 

to implement. Because Centix h a s  a hierarchical file 

structure, directories can be nested. F o r  the "remove 

directory" command this implies that before  a directory 

can be rernoL-ed i t  must be empty- of files which, by the 

definition of f i l e  iri C e n t i x ,  includes directories. F o r  

th is  r e a s o n ,  the command language mode was chosen to be 

implemented in. a limited manner. The  user supplies a 

directory- name arid the shell script checks that the 

argument is f i r s t  of all a directorJ-. If it is a 

director)., i t  is then checked to make s u r e  that it is 

e m p t y .  If i t  is empty of files, it is removed. If it is 

not e m p t y  i t  is not deleted and a message is displayed to 

the user stating . t h a t  the di.P-ectory can not be removed 

because it contains files. 

The form filling mode method was the difficult 

command to implement. T h e  resulting implementation, 

although functional, does not include the bread th  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 user specify ahead of time 

whether all files should be deleted or not and the 

ability to confirm each deletion before it 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 

w o r k .  It seemed to be able to push down through direc- 

tory levels but popping b a c k  out clearly was not func- 

tjoning correctly-. The shell script seemed to be having 

difficulty dealing with hierarchical structures that 

bpcarne too deep (three levels) a n d  too rqide. 

No discussion of recursion applied to shell scripts 

w a s  found i n  t h e  available reference material including 

the system’s Centix manuals. At this point a simple 

recursi\-e shell script was written to determine if there 

is a limit on the number of times a shell script can be 

called recursively. The script, basically continued to 

call itself until a counter reached a predefined limit 

(the value of the counter was printed each time) and then 

the value in the counter was print.ed as the levels popped 
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b a c k  o u t .  T h j ~ s  s h e l l  s c r i p t  worked  c o r r e c t l y  ~ i t h  small 

v a l u e s .  Nhen t h e  l i m i t  was s e t  t o  th -en ty - - fou r  t h e  s h e l l  

s c r i p t  b r o k e  down.  The t $ < e n t y - f o u r  l e v e l s  c o u l d  be 

p u s h e d  b u t  a t  k h e  p o i n t  w h e r e  t h e  p o p p i n g  wou ld  o c c u r  t h e  

e x e c u t i o n  w a s  hung and h a d  t o  be a b o r t e d .  

A f ew t i m e s  when t h i s  o c c u r r e d  a m e s s a g e  came t o  t h e  

s c r e e n  buta  n e v e r  r e m a i n e d  l o n g  enough  t o  be c o m p l e t e l y  

r e c o r d e d .  I t  bias s o m e t h i n g  t o  t h e  e f f e c t  t h a t  t h e  number 

o f  f o r k  processes h a d  b e e n  e x c e e d e d .  The e x e c u t i o n  o f  a 

s h e l l  s c r i p t  causes t h e  s p a w n i n g  o f  a neri p r o c e s s .  

A p p a r e n t l p  t h e r e  is  s o m e  1 - i m i t  t o  t h e  number of  p r o c e s s e s  

c ;h ich  can be r u n n i n g .  Whether.  t h e  recursion e n c o u n t e r e d  

a process l i m i t  f o r  a n  i n d i v i d u a l  u s e r  o r  a s y s t e m  l i m i t  

is r i o t  c l e a r . .  T h e  p r o b l e m  w a s  r e f e r r e d  t o  t h e  manufac -  

t u r e r .  

At-. t h i s  p o i n t  tlie p u r s u i . t ,  of  a r e c u r s i \ - e  s o l u t i o n  t o  

the "remox-e d i r e c L o r j - "  command d i d  r iot  seem t o  be 

pr ,of  i t a b 1 . e .  T h e r e  riere t h r e e  o t h e r  c o u r s e s  of  a c t i o n  

f rom ~ i h i c h  t o  c h o o s e .  T h e  f i r s t  would be Lo \ ; r i te  a C 

program t o  i m p l e m e n t  t h e  rernox-e d i r e c t o r y  command u s i n g  

r e c u r s i o n .  The  s e c o n d  w o u l d  be t o  u s e  a v a r i a t i o n  o f  t h e  

"Is" command ( w i t h  t h e  --R o p t i o n )  t o  b u i l d  a f i l e  

c o n t a i n i n g  t h e  names of  a l l  of  t,he f i l e s  ( a n d  directo- 

r i e s )  i n  a di . rect ,ory and u s e  that f i l e  as the base from 

which t u  do d e l e t i o n s .  The  t h i r d  a l . t e r n a t i v e  wou ld  be t o  

l i m i t  t h e  f u n c t . i o n a l i t y  of  t h e  command. 
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The first alternative, that of implementing t h e  

command with a C program, was discarded because the 

premise of the thesis is t u  demonstrate user interface 

techniques { u s i n g  shell scripts because they a re  easy to 

program and debug). The second alternative was not 

chosen because in other than simple cases it would seem 

to require a lo t .  o f  processing resulting in very slow 

execution time. 

The third alternative was chosen to implement the 

prompt mode as  a compromise betxeen Eunctionnlity and 

execution t i m e .  T h e  u s e r  is prompted for a d - i r e c t o r y  

name and the u s e r  can optionally c h o o s e  t-o delete all the 

files . in the d-irector;v and to confirm each deletion. If 

the user does not w a n t  to delete al l .  files, t h e  directory 

is chuclied to see if i t  is e m p t y .  I f  t he re  a re  files in 

t he  directory, a message is displayed to the e f f e c t  that, 

there a re  files present and the directory c a n r i o t  be 

remo\-er l .  

If t he  u s e r  x a n t s  to delete all files, the directory 

is checked for the presence of  subdirectories. If there 

are subdirectories present, a message i s  displ-ayed saying 

that the directory can n o t  be removed because it contains 

subdirectories. 

Assuming there are  no subdirectories, if the user 

chooses to confirm each file deletion, the user is then 

prompted to confirm the deleting O S  each file. I f  all 
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f i l -es  are subsequently confirmed f o r  deletion, the direc- 

tory is then removed. If some f i l e s  are not confirmed 

for deletion, they are not deleted, and the directory is 

not removed. 

Rename 

T h e  "rename" command in BTOS prompts the user for the 

file to be renamed and t h e  new name for the file. 

Optionally, the user can specify whether overwriting is 

acceptable if the new file name is t h e  name of an 

existing file. The default is to not overwrite. The 

user can choose to confirm the rename operation before i L  

is performed. The default value assumes the user does 

not want to confirm each. 

The "rename" shell script command in Centix using the 

f o r m  filling mode functions the same as BTOS. 

The mode for t h e  experienced user expects the user to 

supp1)- the o l d  file name and the new file name as 

a r g u m e n t s  to the command. If the new file name is Lhe 

n a m e  of an existing f i l e ,  a message to that effect i s  

displayed to the user and the file is not renamed. 

S e t  nirect.or..Protgeti 0.n and Set... .P>rotect.g 

The "set directory" protection command in BTOS 

prompts the u s e r  for the directory name, which can also 

include a \-olume 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 o r  directory password and can a l s o  confirm the 

protection level change before it is finalized. 

The "set protection" command in BTOS is similar to 

the "set directory protection" command, except that it 

applies to file protecti-on. 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 hef  o r e  it, o c c u r s .  

The? tr;o commands were implemented in Centix using the 

same shel.1. script, "set. " The first argument to the 

shell script is compared to "direct-ory" and "protection" 

to determine r;hich type of create is being performed. If 

the first argument is directory, the second is checked 

for bei-ng "protection." Once it is determined whether 

the user is concerned rcith file or directory protection, 

t h e  a b s e n c e  of o t h e r  a r g u m e n t s  indicates that the user 

h a s  chosen the prompt mode. Otherwise, t h e  new file or 

director>- protection is assigned. 

T h e  "set directory protection" shell script command 

in Centis u s i n g  the f o r m  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 is analogous t o  the s e t  

directory protection command. It prompts the user for 

the file name(sj, the new protection l e v e l ,  and an 

optional confirmation. 

The mode for the experienced user for the "set 

directory p r o t e c t i o n "  command expects a protection level 

and a list of directory names to which the protection 

l e v e l  w i l l  l e  assigned as arguments to the command. 

The experienced rn0d.e for the "set protection" command 

for files w o r k s  like the "set directory protcct.ion" 

except that'it expects a l i s t  of f i l e  names  instead of' 

directories as arguments to the command. 

Sort 

The " so r t . "  command i n  BTOS prompts the user for the 

name of t h e  fil.es to be sorted arid the file in which the 

sorted f i l e s  a r e  placed. T h e  file organization must 

either KSA?I (Record. Sequential. Access M e t h o d )  , DAM 

(Direct Access Method), or ISAM (Indexed Sequential 

Access Method). The u s e r  a l s o  s p e c i f i e s  the k e y s  O R  

which to perform the sort. These keys are embedded in 

the d a t a .  The u s e r  then can supply  optional parameters 

which pertain to stable s o r t s ,  work  f i l e s ,  l o g  file, and 

user confirmation for malformed i n p u t  records.  
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Centix has a "sort" command which w a s  used in the 

implementation of  this command. However, it i s  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 require 

writing a utility to handle RSAM, DAM, or ISAM records. 

The "sort" command implemented here was done to put a 

RTOS-like front-end on the Centix "sort". 

The "sort shell" script command in Centix using t-he 

form filling mode asks for the name o f  the files to be 

sorted, the output file, and the part of t h e  line on 

which to s o r t  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 t h e  last 

file in the list is the output file to which the  sorted 

lines will be written. 

Type 

The "type" command in BTOS prompts the user for a 

list of files to be displayed on the screen. The user 

can optionally choose to confirm each before it is 

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 f o r  t h e  experiei icc . .d  u s e r  f o r  t h e  " t y p e "  

command e x p e c t s  a l i s t  o f  f i l e  names t o  b e  d i s p l a y e d  t o  

t h e  s c r e e n  as a r g u m e n t s  t o  t h e  command. 

I1 e 1 p FA.? i 1 i t 5- 

A h e l p  f a c i 1 i t ; v  f o r  the  i m p l e m e n t e d  commands a n d  

their C e n t i x  c o u n t e r p a r t s  w a s  a l s o  i m p l e m e n t e d  u s i n g  a 

s h e l l  s c r i . p t .  The commarid t o  access t h e  f a c i l i t y  i s  

" u n i x h e l p .  " I f  no a r g u m e n t  i s  s u p p l i e d ,  a s c r e e n  i s  

d i s p l a J - e d  K i t h  e a c h  command l i s t e d  a n d  synonyms f o r  t h e  

command . T h e  u s e r  t h e n  s e l e c t s  a command f o r  w h i c h  more 

di.t:iji 1 i s  s u p p l i e d .  The d e t a i l  c o n t a i n s  i n f o r m a t i o n  

about -ihe u s e  o f  the c o m i i i a r i d ,  t h e  f o r m  o f  t h e  command and  

i t s  e x p e c t e d  a i ~ g u m e n t s ,  a n d  i n  some cases  , c a u t i o n s  a b o u t  

us iing t h e  command i f o r  e x a m p l e ,  p o s s i b l e  o v e r x r i t i n g )  . 
If '  a11 argument .  i s  s u p p l  i e d ,  t h e  a r g u m e n t  i s  c h e c k e d  

t o  c i c t r r m i n e  i f  j t  i s  o n e  o f  t h e  commands f o r  wh ich  h e l p  

i s  a i .a i Jab l :? .  I f  s o ,  t h e  d e t a i l  t h a t  1;as e x p l a i n e d  i n  

' 1  c f i i '  p r e \ - i o u s  paraan-aph  i s  d i s p l . a y e d .  I f  h e l p  i n f o r m a t i o n  

i s  n o t  a \ - a i I . a b l ~ e ,  a m e s s a g e  t o  t h a t  e f f e c t  i s  d i s p l a y e d .  

Work Done f o r  t h e  S e c o n d  Kind of  U s e r  

A menu s y s t e m  was d e v e l o p e d  f o r  t h e  Xngres  applica- 

t i o n s .  ( S e e  Append ix  i f o r  t h e  c o d e ;  n o t e  t h a t  t h e  menus 

contain c a l l s  t o  Ingres  a n d  t h e  I n g r e s  c a l l e d  c o d e  i s  n o t  
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included. 1 The menu system approach was chosen for two 

reasons. First, non-ADP users 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 u s e r  through an applica- 

tion and offer a sense of security to users who a r e  new 

to unfamiliar with the application or co puters in 

general. 

The strict hierarchical nature of the menu system was 

modified to accommodate the frequent user who may find 

the use of menus t-edious. This was accomplished by 

putting a unique alphanumeric label in the upper right 

hand corner of each menu. T h i s  label identifies the menu 

screen and, by specifying the label, the user can 

direct,]:- access thp specified menu. 

E.lenu.Charac.teri.stic.s 

M a i n  m e n u s  have a character label which is an acronym 

representi-ng the function of the module. F o r  exarnpl-e, 

ACP is the label associated with the Personnel. Office 

Main Menu screent which is the first screen the user sees  

and from which all applications are  accessed through the 

menu tree ( A C P  has meaning to the user). CE i s  the label 

on the Candidate Evaluation System Main Menu. It is 

listed on A C P  as an avai1abl.e application. Currently 

there a re  n o  other applications developed and. available, 
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1. -. . ~ ~ h c ~ e r ,  iieh- o n e s  ~ o u l d  be i n c l u d e d  as c h o i c e s  on t h i s  

rnF’ I1U.  

TL52 CE nisin menu c o n t a i n s  t h e  modules w h i c h  cornprise 

t h e  C z i l d i  d a t e  Ev.?. ,Puation Sys te r r i .  C u r r e n t l y ,  K S A  Item 

R a n k  ( K S A )  a n d  C r e d i t - i r r g  Plan Bank (CP) are t h e  o n l y  

e,x.ailable m o d u l e s .  The K S A  Item BaiTk Main Menu c h o i c e s  

i r i c luc l c  K S A O  1 0 ,  K S A 0 2 0 :  KSAO30, a n d  KSAIZP’T. The  n u m b e r e d  

i d e n t i f i e r s  x<erc s e l e c t e d  as  a w a y  t o  d i s t i n g u i s h  betKeerm 

IrlOdu1 P S .  T t  i s  i n t e n d e d  t h z t .  t h e y  be replaced w i t h  

labels w h i c l i  a r e  m e a n i n g f u l  to t h e  u s e r .  ‘ ihc  u s e r s  have 

L J C - ~ I ?  a s l i e d  t o  determint? \;hat. these l a b e l s  s h o u l d  be.  

T h i s  w i l l  p i . o \ . i d e  added m e a n i n g  t o  t h e  user a n d  make t h e  

1. _. 

1 A b ’ l  S 1C2SS C L - Y p t i c :  rn 

Fieport  m e n u s  a r e  l a b e l e d  K i t h  t h e  c o d e  w h i c h  i .dent ; i - -  

f i e c  t he  rnodulc ( K S A )  a n d  “ R P T ”  f o r  r e p o r t  ( K S A R P T ) .  

H c l p  menus arr labeled t ; i t h  t h e  c o d e  x h i c h  i d e n k i f i e s  t h e  

rr1oi.ul r ?CF’ i and “HLP” f o r  h e l p  i A C P H L P )  . 
.+\ t ,ypic:cr l  s e s s jo r i  w i l  1 first l o g  t . h e  u s e r  i n t o  t h e  

ACT’ S C r t - ; ’ I I .  F rom th i s  s c r e e n  t h e  user car1 l o g  o u t  o r  

ciioose a n  a p p l  i c a t  i o n ,  f o r  e x a m p l e  C a n d i d a t e  E x v a l u a t i o n .  

F- i -om t h e  a p p l i c a t i o n ,  Liic user  c a n  be guided t h r o u g h  the 

s y s t e m  by- t h e  meiius o r  d i r e c t  access t o  a menu c a n  be 

achie\*ed bj- t y p i n g  i t s  u n i q u e  s c r e e n  label. 

If t h e  user c h o o s e s  t o  use the m e n u s ,  all s e l e c t i o n s  

j u s L  r r q a i r e  t i ie typing of  the number of  t h e  s e l e c t i o n  

and p r e ~ ~ s i i - ~ g  rtlttjri-1. The  o n l y  s c r e e n s  w h i c h  r e q u i r e  more 
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t y p i n g  e f f o r t  are t h e  screens w h i c h  a r e  c a l l e d  by Pngreu. 

These are t h e  da t a  e n t r y ,  d a t a  m o d i f i c a t i o n ,  a n d  data 

q u e r y i n g  screens w h i c h  w e r e  all devel oped u s i n g  1ng.i-i.e~ 

u t - i l i t i e s  and  w h i c h  a r e  o n l y  called by t h e  shel.1. s c r i p t  

,code (Appendix I )  developed for this thesis. 

T h e  p r i n c i p l e  of consistency w a s  ensured by having 

all of t h e  menus follor; t h e  same format,, The u n i q u e  code 

i s  l i s t e d  i n  the u p p e r  r i g h t  hand corner, T h e  t i t J . . e  of 

t h e  menu i s  listed i n  u p p e r  case l e t t e r s  and c e n t e r e d  nn 

t h o  nest l i n e .  The c h o i c e s  available t o  t h e  u s e r  a r e  

l i s t e d  b e l o w  t h e  t i t 1 . e .  The  f i r s t  c h o i c e  i s  a l w s y s  0 

which r e t u r n s  t he  u s e r  t o  the  m e n u  f r o m  w h i c h  the c . u r i - e n t  

s c reen  was called. K o t i c e  that. t h i s  choice i s  separated 

f r o m  t h e  o t h e r  choices below i t  b\- one b l a n k  l i n e ,  T h i s  

i s  done  t,o d i s t i n g u i s h  i t  frarn t h e  o t h e i -  choices.  i h e  

o t h e r  choices a r e  then l i s t e d .  

I __ -  

O n e  Screen map c c ~ r i t a i n  a v a r i e t y  of  s e . l ec t j -ons  e T h e  

number  o f  s e l e c t i o n s  f o r  the menus i.n this t h e s i s  r a n g e 3  

f r o m  t h r e e  t o  f ix -e .  Similar menu selections a r e  grouped 

t o g e t h e r  and separated from d i f f e r e n t  grouping by A h1.ank 

line. F o r  example, t h e  X S A  ITEM BANK MAIN M E N U  choices 1 

a n d  2 a r e  grouped t o g e t h e r  because t h e y  both cs.ll m v d ~ n l e s  

w h i c h  a d d ,  edit, d e l e t e ,  or s e . t r i e s e  datas Choice 3 

appears by itself because it, c a l l s  the reporting module 

menu. Choice  4 a l s o  appears by- i t s e l f  because it has EL 

d i f f e r e r i t  function from t h e  o t h e r  c h o i c e s .  
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A l l  menus are contained within a box of  asterisks 

( $ 1 .  B e l o r ;  the box, the user is prompted  for a s e l e c -  

tion and a l s o  reminded to pres s  the enter k e y .  The 

separation of these areas by the box is done to emphasize 

t h e  difference between choices a v a i l a b l e  to the u s e r  and 

the place c;here the user inputs a selection. 

At any time thal the user makes an invalid menu 

selection, an error message is displayed w h i c h  repeats 

the user’s choice and that it is in error. The d i s p l - a y  

of \,-hat, t , hc  u s e r  entered is done to help the user correct 

\ii,J-bc)ar$I e n t r y  errors. Then the menu is repainted, and  

t h e  user is prompted for another choice. 

All r e p o r t  menus beha\-e t h e  same. This reinforces 

the consistency principle by presenting t h e  user with 

information in a familiar format. The user is presented 

r ; i t h  a menu of the different reports which are available 

at t h a t  point in the menu process. T h e  user selects a 

report choice, arid then is prompted  for h o ~  the report is 

t u  be printed: either to t h e  terminal, in draft copy ,  or 

in final copy. T h e  choice of terminal \;ill display t h e  

report on t h e  screen. Draft copy will print t h e  report 

on  the p a r a l ~ l e l  printer which i s  connected to t h e  X E 5 5 0 ,  

F i n a l  copy ~ j i l l  print the r e p o r t  on the serial printer 

which is connected to t h e  X E 5 5 0 .  T h e  user must know 

c :here  t h e s e  two printers are l oca t ed  so t h a t  printed 

output can F J ~  picked u p .  it would be helpful if t h e  user 
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were a l s o  g i v e n  a message a5 t o  w h e r e  t h e  p r i n t e r s  are 

l o c a t e d  ( i . e . ,  wha t  room) b u t  b e c a u s e  t h i s  software will 

be d i s t r i b u t e d  t o  a p p r o x i m a t e l y  2 0 0  d i f f e r e n t  l o c a t i o n s ,  

t h i s  feature i s  n o t  feasible t o  i m p l e m e n t .  

E % t M w d . e  ..... Ca&&hli.tx 

I n t e r f a c e  d e s i g n  p r i n c i p l e s  s u g g e s t  t h a t  t h e  u s e r  be 

g i v e n  a n  undo c a p a b i l i t y .  k ’ i . t h in  t h i s  menu system, this 

f e a t u r e  is  i n t e r p r e t e d  as a l l o w i n g  t h e  user  t o  r e t u r n  t o  

t h e  c a l l i n g  menu ( t h e  p r e v i o u s  menu). T h i s  i s  accom- 

plished by t h e  I.ast c h o i c e  w h i c h  i s  “r”. T h i s  c h o i c e  i s  

d e l i b e r a t e l y  n o t  a number  because choosing i t  d o e s  not.  

c a l l  a specific m o d u l e  menu b u t  r e t u r n s  the u s e r  t o  t h e  

c a l l i n g  s c r e e n .  T h i s  i s  i n c l u d e d  i n  case t h e  u s e r  

f o r g e t s  wha t  w a s  d o n e  p r e v i o u s l y .  T h e r e  i s  no  undo 

c a p a b i l i t y ,  bu-t  a t  l e a s t  t h e  user c a n  see t h e  p r e v i o u s  

screen. 

I t  w a s  o r i g i . n c z l l y  i n t e n d e d  f o r  t h e  r c a p a b i l i t y  t o  

a l lok -  t h e  u s e r  t o  f l i p  back and f o r t h  between two menus .  

T h i s  would  e l i m i n a t e  t h e  n e e d  f o r  t h e  u s e r  t o  t y p e  menu 

labels r e p e a t e d l y .  However, when a shell function 

e x e c u t e s  another s h e l l  f u n c t i o n  by calling i t s  name, a 

p o i n t e r  t.o t h e  p a r e n t  f u n c t i o n  i s  placed on a s t a c k .  

When a r e t u r n  is executed f rom t h e  called s h e l l  function, 

the r e t u r n  s t , a c k  i s  popped and returns the pointer to the 

p a r e n t  s h e l l  f u n c t i o n  f o r  i t  t o  be e x e c u t e d .  The re  i s  no 
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k;ny to put a pointer to the child on the stack as the 

parent is being popped.  

B e c a u s e  the calls to I n g r e s  are s l o w  and a r e  beyond 

t h e  control of the menu system itself, the u s e r  is 

presented with a message ("This will take some time. . I t )  

which acknowledges that processing i s  going on. This is 

done to a s s u r e  the user that an error h a s  n o t  been made. 

A f t e r  this message a p p e a r s  on the screen, t h e  Ingres 

utilities a r e  running and each of them prints i t s  own 

messages to the screen so that at least the user knows 

s o m e t h i n g  is going on. Once the user has completed an 

a c t i \ * i t j -  Ql-iich i n v o l v e s  Ingz-es (adding, u p d a t i - n g ,  

deleting, retriex-ing data or running a r e p o r t ) ,  the menu 

from where the selection w a s  made is redisplayed. This 

is an applicatioli of Shneiderman's interpretation of 

closure * T h e  user i s  assured that  the task r e q u i r i n g  

Ingres has been completed because the menu displayed is 

the one from r q h i c h  t h e  task was initiated. 



CHAPTER V 

RESULTS, CONCLUSIONS, A N D  RECOMMENDATIONS 

Ideally the user should be unaware of changing from 

BTOS to Centix and returning to BTOS. A s  was mentioned 

in the previous chapter, it was not possible to accom- 

plish this goal. T o  do s o ,  more help w o u l d  be needed 

from the manufacturer’s support s t a f f .  It appears that 

major system software redesign may be required to present 

the multiple operating systems as a single entity. 

Desirable C h a n g e s  

T h e  menu s y s t e m  developed for t h e  personnel system 

will need to bc refined with the feedback of  users to 

ensure that i t  provides the functionality they require 

arid captures the sequence of their activities correctly-. 

S h e l l  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 f o r t h  between t w o  screens as was attempted 

Kith t h e  “r” feature c o u l d  probably be better implemented 
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u s i n g  global v a r i a b l e s  w h i c h  save a r e f e r e n c e  t o  t h e  

c a l l e d  a n d  c a l l i n g  menus .  ( T h e s e  r e c o m m e n d a t i o n s  have 

been s u c c e s s f u l l y  implemented as  part o f  t h e  work  of  t h e  

ongoi.ng p r o j e c t  of w h i c h  t h i s  t h e s i s  i s  a c o m p o n e n t . )  

The s h e l l  s c r i p t s ,  w h i c h  were w r i t t e n  t o  i m p l e m e n t  

BTOS commands i n  Centix, s h o u l d  be c o n v e r t e d  t o  C f o r  

f a s t e r '  e x e c u t i - o n .  S h e l l  s c r i p t s  were c h o s e n  as a q u i c k  

way t o  i m p l e m e n t  t h e  s e l e c t e d  corrirriands w i t h  t h e  knowledge 

t h a t  t h e y  wou ld  e x e c u t e  s l o w l y .  U s i n g  C and a s y s t e m  

c a l l  t o  p e r f o r m  a C e n t i x  " cd" ,  t he  " p a t - h "  command c a n  

probably be i m p l e m e n t e d .  

I n  o r d e r  t o  make t h e  cominand.s access ib l e  b y  a l l  

u s e r s ,  t h e  s h e l l  s c r i p t  f i l e s  s h o u l d  be l o c a t e d  i n  sp 

s p e c i f i c  d i r e c t o r y .  The p a t h  t o  t h a t  d i r e c t o r y  i s  t h e n  

i n c l u d e d  e i t h e r  i n  e a c h  i n d i v i d u a l  u s e r ' s  PATH (in t h e  

. p r o f i l e  f i l e )  o r  i n  t h e  s y s t e m  d e f a u l t  PA'l'H i.f i t  i s  

d e t e r m i n e d  that t h e  m a j o r i t y  o f  u s e r s  w i l l  u 5 e  t h e  

commands. T h i . s  d i r e c t o r y  p a t h  s h o u l d  be c h o s e n  c a r e f u l l y  

s i n c e  i t  i s  a f f e c t e d  b.~- o t h e r  c o n s i d e r a t i o n s ,  such as  t h e  

cornmands t h a t  d u p l i c a t e  e x i s t i n g  Gentirr  system command 

names. 

The commands t h a t  duplicate existing C e n t i x  system 

command names can be used by either making an adjustment 

to t h e  user's PATH or p r o v i d i n g  t h e  full specification of' 

the path to where the command is Iscated.  The adJustmemt 
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to the u s e r ' s  PATH is not advised, and requiring the user 

to supply a f u l l  path name to a command is tedious, 

C u r r e n t l y  the operating system provides no system 

help files to assist the user and documentation is poor. 

The help feature developed for t h e  BTOS commands imple- 

mented in Centix is a good place to begin addressing the 

u s e r s '  requirements f o r  system level help facilities. 

Handling Duplicate BTOS-Centix Names 

It is not recommended that the "edit" command be 

implemented in a real environment f o r  several reasons. 

In addition to the problem of  where to locate the 

command, the implementation only provides for the 

promp%ing of the file name and still requires that the 

user be familiar K i t h  the t e s t  editor. Yost users who 

a r e  experienced enough to be editing files probably a re  

r io t  in need of this simple form f i l l i n g  mode implementa- 

tion. 

The implementation of the "print" command described 

in this thesis needs some consideration before i t  is 

installed in the user's environment. T h e  functions this 

version provides (i.e,, t h o s e  of specifying p r i n t  queue, 

number of copies, the deletion of f i l e s  after printing) 

can be and were accomplished using Centix cornmsnds. 

Howe\-er, the ability t o  provide the inexperienced user 
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w i t h  a command that has a form similar to t h e  more 

familiar BTOS environment has merit;, The "print" command 

presented in this thesis uses the Centix "lpr" command. 

T f  it is determined that the u s e r s ,  in particular t h o s e  

t o  w h o m  t h e s e  new commands are avs j - l ab le ,  will not need. 

the system's "print" command, t hen  it w o u l d  be reasonable 

t o  implement a PATH change to gai.n access L o  this " n e w "  

"pri.nt" command. 

The "rcmov'e d i r e c t o r y "  command as implemented here is 

adequate: in the sense that a u s e r  cannot remove a 

d i r e c t o r y  that contains files without choosing the 

"delete all f i l e s "  option pro \ - ided  by the form filling 

method. €Iowe\.er, because B'l'OS does not permit nested 

subdirectories and Ceritis does, there is an inconsistency 

between the BTOS command and the cornilland implemented 

here. T h e  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 s e t  shell variables. Because Centix commnnd.s 

all c o n s i s t  of one "word" (ox" combination of charrmct;ers 

not i n c l u d i n g  white s p a c e s ) ,  ".et" o f  " s e t  directory 

protection" o r  "se2) protection'' w i 1 . 1  i n v o k e  t h e  syst .arn's  

I' s e t  " c am-rmand . 
T h e  functians this  " 5 e t "  command p r o v i d e s  c a n  be and 

were accomplished using Centkx commands (chmad). T h e  u s e  

of "chmcd"  requires an u n d e r s t a n d i n g  of the t h r e e  t y p e s  
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of Centis users, how t o  determine appropriate access 

privileges? arid then how to a s s i g n  them. However, the 

ability to provide the inexperienced u s e r  with a command 

that h a s  a form similar to the more familiar BTOS 

environment has merit,. T h e  commands to set protection 

presented hero provide consistency. 

The use of the Centix "set" command m a y  n o t  be 

required by most of the users 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 neFi cornmands are available, will not need the 

system's set command, then it would be reasonable tu 

implement a PXTH change to gain access to this different 

"set" command. 

it is n o t  recommended that the "sort" command 

developed j n  this thesis be iinplemented in a rea l  

en\-ironmcnt wi thout further discussion with the users for 

several reasons. There is a major difference in t h e  

intended use of  the BTOS and t h e  C'entix so r t s ,  The BTOS 

"sort" is used on records with a special structure. The 

Centix "sort" is used to s o r t  lines of files. To 

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

decept i l -e  and confusing. 

Centis has a "type" command which gives t h e  path to 

the argument which is a Centix command. T h e  need for 

the Centis's "type" command should be examined and 
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w e i g h e d  a g a i n s t  the n e e d  for a BTOS-like " t y p e "  command. 

I f  i t  i s  d e t e r m i n e d  t h a t  t h e  C e n t i x  s y s t e m ' s  command i s  

n o t  n e e d e d  by  t h e  u s e r s  arid t h a t  t h e  BTOS f u n c t i o n  i s  

needed, t h e n  t h e  c h o i c e  t o  c h a n g e  t h e  user's PATH wou ld  

be r e a s o n a b l e .  

The Ideal. I m p l e m e n t a t i o n  

The work devel-oped i n  t h i s  t h e s i s  w a s  d o n e  based on 

knowledge  of  t he  i n t e n d e d  u s e r  communi ty  b u t  w i t h o u t  

t h e i r  d i r e c t  i n p u t .  D e s i g n i n g  u s e r  i n t e r f a c e s  r e q u i r e s  

knokrledge of  t h e  u s e r  a n d  u . s e r  i n p u t .  H o w e v e r ,  s o m e t i m e s  

t h e  u s e r s  e i t h e r  d o n ' t  know what  t h e y  want .  o r  wha t  i s  

p o s s i b l e  t o  imp lemen t  g i v e n  t h e  r e s o u r c e s  ( h a r d w a r e  a n d  

s0 f tKar . e )  a t  h a n d .  C o n s e q u e n t l y ,  t h e  ideal. s i - t u a t i o n  i s  

o n e  i n  which t h e  d e v e l o p m e n t  of i n t e r f a c e s  i s  a joint 

e f f o r t  b e t w e e n  t h e  d e s i g n e r  a n d  u s e r  x i t h  t h e  p r o c e s s  

being i t e r a t i v e .  T h e  \cork p r e s e n t e d  h e r e  h a s  applied 

u s e r  i n t e r f a c e  t h e o r y  t o  a r e a l  s i t u a t i o n .  The r e s u l t i n g  

menus a n d  cormrands a r e  o n e  s t e p  i n  t h e  i t e r a t i v e  process  

t o  p r o d u c e  a user  i n t e r f a c e .  T h a t  p r o c e s s  will. c o n t i n u e  

b e c a u s e  t h e  work p r e s e n t e d  i n  t h i s  t h e s i s  i s  p a r t  o f  a n  

o n g o i n g  p r o J e c t  wh ich  p r o v i d e s  s u p p o r t  t o  t h e  par t icu lar  

g o v e r n m e n t  a g e n c y .  

The goal o f  t h e  work p r e s e n t e d  i n  t h i s  t h e s i s  w a s  t o  

appl;v c u r r e n t  u s e r  i n t e r f a c e  d e s i g n  t e c h n i q u e s  t o  a 

7 0  



specific environment. The environment is one which 

consists of users with little experience with computers 

confronted with a hardware environment that has two v e r y  

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 

u s e r  needs and abilities to develop a user interface. 

T h e  de\-elopment of the interface had an o v e r a l l  goal of 

reducing the visible differences between two very differ- 

ent systems by making  the interfaces consistent and 

familiar. 

This goal w a s  achieved by creating a set of commands 

(using form filling) for the one operating system 

(Centis) that resembles the same set of commands in the 

other operating system (BTOS). The commands were 

enhanced to accommodate differences in individual users 

b>- the addition of a command language syntax. 

In recognition of the fact that one type of user will 

use Centis o n l y  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 h i e r a r c h y .  
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i f  there kere an unlimited supply of  resources 

(huroan, software, and hardware) to develop a u s e r  

interface for the environment described in t h i s  thesis, 

the approach to t h a t  development would have been diffrr- 

en t .  The  work would h a v e  started with an analysis of the 

needs of the users. Users w o u l d  be i n v o l l r e d  in t h i s  

proccss. 

Once t he  requirements had been documented, an 

analysis of h o ~ ~  to meet these requirements would be 

conducted. T h e  first consideration xould be the t y p e s  of 

softr;are needed and the last consideration would be the 

hardware. ‘The possible choices and combinations a re  many 

and could be the topic of another thesis. 

T h i s  thesis h a s  demonstrated how sound user interface 

d e s i g n  p r i n c i p l e s  can be successfully applied even to 8 

si tuatiori \<hick1 is bounded by many constraints. 
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Executive 5 . 0 . 4  (OS tl C 1 5 t r L f s S p - 5 . 0 . 4 )  
P a t h :  t S y s 3 < c a n d i d a t e >  

U s e r  n a m e :  c a n d i d a t e  
Sat O c t  1 1 ,  1984 1 1  00 AM 

T h e n  p r e s s  the GO k e y .  

U s e r  name < e . g . ,  A l l e n )  c a n d  i d a  t e 
Password 
DatclTime i e . g . ,  Fri S e p  9, 1 9 5 3  8 00 am) 

Command 
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E x e c u t i v e  5 0 . 4  ( O S  t l C l s t r L f s S p - 5 . 0 . 4 )  U s e r  n a m e :  c a n d i d a t e  
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C o m m a n d  i n t e r c o m  1 5 0 0  
I n t e r c o m  1 5 0 0  
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[ C o m m a n d  f i l e 1  
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Executive 5.0.4 ( O S  tlClstrLfsSp-5.0.4) User name. rsl 
Path: C S y s 3 ( R S L )  S a t  O c t  1 1 ,  1 9 6 6  2 1 5  PM 
_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - -  

MPartition Status 
X E 5 0 0  utility which displays partition status information 

MPLog 
X E S 0 0  utility which displays the system log 

MRemo v e  D i r e  c t or y 
XES00 utility which removes a directory 

MRemove Partition 
XE500 utility which removes an XE500 partition 

CD 
-1 

MRename 
XES00 utility which renames a f i l e  

MRes tore 
X E S 0 0  utility which restores previously archived files 

MBcsume Cluster 
XES00 utility which re-enables cluster operations 

MSelective Backup 
X E S 0 0  utility which copies selected files to an arc.hive file 

Press NEXT PAGE or SCROLL UP to continue 
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Executive 5 . 0 . 4  (OS tlClstrLfsSp-5.0.4) U s e r  n a m e :  t a l  

P a t h :  L S y s l ( c a n d i d a t e )  S a t  Nov 22, 1986 6:49 PM 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Command create f i l e  
C r e a t e  F i l e  

F i l e  name 
w [Volume o r  D i r e c t o r y  p a s s w o r d 1  
0 
VI [File p a s s w o r d 1  

[File protection l e v e l  ( d e f a u l t  = 15)l 
[ S i z e  in s e c t o r s  ! d e f a u l t  = 0 ) l  
[ O v e r w r i t e  o k ? l  
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E x e c u t i v e  5 . 0 . 4  (OS t l C l s t r L f s S p - 5 . 0 . 4 )  
P a t h :  CSysI(Sys) T u e  J a n  6, 1987 6 : 1 2  PM 

C o m m a n d  a p p e n d  
A p p e n d  

F i l e  l i s t  f r o m  
F i l e  to 
[ C o n f i r m  e a c h ? ]  

C o m m a n d  c o p y  

F i l e  from 
F i l e  to 
[ O v e r w r i t e  o k ? l  
[ C o n f i r m  e a c h ? ]  

C O P Y  

C o m m a n d  c r e a t e  d i r e c t o r y  
C r e a t e  D i r e c t o r y  

N e w  d i r e c t o r y  n a m e  
[ P r o t e c t i o n  level ( d e f a u l t  = 1 5 1 1  
[ M a x i m u m  n u m b e r  of f i l e 5  ( d e f a u l t  = 45)l 
[ P a s s w o r d  for n e w  d i r e c t o r y 1  
[ V o l u m e  p a s s w o r d 3  

C o m m a n d  
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+ + + + + * * * + + + + * + * + * + + + + + + + * + * + + + + * * ~ ~ ~ ~ ~ + ~ ~ ~ ~ ~ ~ * + + * ~ + ~ Q + + ~ ~ ~ + * + + Q + ~ ~ ~  
I shell script name append 
I November 8 ,  1986 
(I R Loffman 

(I this shell uses "cat" to imitate B T O S '  "append" 

a this uses cursor control routines wrltten in C - 
a 
# mvdown 
Y mvup 
Y no rma 1 
k 
(1 thisline 

i n v e r s e 

r e c  t any 1 e 

Y appprmpt i s  like BTOS, 1 e ,  i t  prompts the user f o r  input 

appprmpt 0 ( 
I called by maindriver 

k trap u5er hitting delete key - don't want to b e  
0 left in inverse mode 

trap "normal, mvdowrr 4 ,  exit" 2 

m v  d own 
echo Append 

mvdown 1 
echo ' File list from 
mvdown 1 
thisline 1 
echo ' File to 
mvdown 1 
thisline 1 
echo ' [Confirm each73 

mvup 2 
inverse 
scrn 
read files 
r e b e  t s c r  

inverse 
s c r n  
r e a d  t o f i l e  
r e s c  t s c r  

inverse 
rcrn 
r c s d  confirm 
r e s c  t r c r  

\ c '  

\ C '  

\ c m  

thisline 1 

1 1 5  
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# v a l l d  - s e t s  f l a g  to i n d i c a t e  v a l i d  anput 
# 0 - n o  1 - y e s  
val i d = O  

# i f  c o n f i r m  i s  null, u s e r  c h o s e  d e f a u l t  
i f  C --I " S c o n f l r m "  1 
t h e n  

v a l i d = l  
cor.1 i rn-ri 

f l  

# d o e s  user w a r t  t o  c o n f i r m  e a c h  3 

w h i l e  C " $ v a l i d '  - e q  0 1 
dc 

c a s e  S c c n f i r m  in 

* u i e ~  w a n t i  to c o n f i r m  e a c h  
y I Y y e s  Y e s  ) v a l i d = l  

conf i r m = 1  , , 

# u s e r  d o e s  n o t  w a n t  to c o n f i r m  e a c h  
n , N , n o  ~ No ) v a l i d = l  

c o n f i r m - 0  , ,  

# i n v a l i d  a n s w e r  * i e c h o  S c o n f i r m  ' i s  n e i , h e r  Y e s  n o r  No. confirm e a c h ?  \ c  
m i u p  1 
1 rive r s e 
s c r n  
read c o n f  i i n i  

r e s e t s c r  
t h i s l i n e  1 

c user e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
i f  C - E  " $ c o n f i r m '  3 
then 

v a l i d z l 
conf i rm-0  
f i  

# u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  back u p  to c a s e  to c h e c k  1 1  

e s a c  
d o n e  

# s o m e f b l e s  - i n d i c a t e s  i f  t h e r e  a r e  files t o  b e  a p p e n d e d  
# 0 - n o  1 - y e 5  

s o m e f ~ l e s = O  

(s flg - l n d i c a t e s  p r e s e n c e  of f i l e s  to b e  a p p e n d e d  
# 0 - n o  1 - yes 
f l g = O  

rnvdown 3 

1 1 6  
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# r e a d  f i l e s  t o  b e  a p p e n d e d  
f o r  f i l e  i n  S f i l e s  
d o  
1) a d i r e c t o r y '  y e s  

i f  C - d  $ f i l e  3 
t h e n  

e c h o  ( f i l e  is a d i r e c t o r y  - c a n  n o t  append 
e c h o  

# e x i s t ?  n o  
e l i f  C 1 - 5  ( f i l e  3 
t h e n  

e c h o  ( f i l e  d o e s  n o t  e x i s t  - c a n  n o t  a p p e n d  
e c h o  

Y e x i s t s  
U a n d  i s  f i r s t  f i l e  = = )  f i r s t  f i l e  h a s  to b e  c a t ' o d  l n t o  
# t e m p o r a r y  t o  c r e a t e  t e m p o r a r y  f i l e  

e l i f  C " S f l g "  - e q  0 3 
t h e n  

# u s e r  i n d i c a t e d  w a n t e d  t o  c o n f i r m  e a c h ,  o n e  at & t i m e  
i f  C " S c o ~ f i r m "  - c q  1 3 
t h e n  

e c h o  " A p p e n d  S f i l e  ( y  o r  n )  ' \ c "  
v a l  i d = O  
w h i l e  C " S v a l i d "  - a q  0 1 
d 0 

r e a d  c h e c k  
e c h o  
c a s e  S c h e c k  in 

o k  to a p p e n d  
y )  c a t  S f ~ l c  ) / t r n p l a p p O  

f l g = 1  
s o m e f i l e s = l  
e c h o  A p p e n d i n g  C f a l e  d o n e  
e c h o  
v i i I r d = l  , ,  

d o n ' t  s p p e n d  
n ) va11d.l , ;  

a n v a l i d  r e s p o n s e  
4 ) e c h o  $response ' i s  n e i t h t r  Y e s  n o r  N o ,  r e e n t e r  \ c  , .  
C S . 0  

d o n e  

t u s e r  d o c 0  not w a n t  to c o n i r r m  e a c h ,  s o  a p p e n d  t a c h  an t u r n  
e l s e  

c a t  ( f i l e  ) / t m p l a p p S (  
f l g = 1  
s o r n e f i l t s - 1  
e c h o  A p p e n d i n g  # f i l e  d o n e  
e c h o  

f r  

l l i  
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!3 e x i s t  
L not first f i l e ,  s o  just a t t a c h  to others a l r e a d y  in 
# temporary file 

else 

# user w a n t s  t o  c o n f i r m  each 
i f  I "5confirrn" - e q  1 1 
tfsen 

echo "Append Sfile ( y  or n ,  7 \ e "  
v a l i d = O  
w h i l e  I " $ v a l i d "  - e q  0 1 
d o  

read check 
e c h o  
ccse S c h e c k  in 

# o k  I O  append 
y )cat ItmpIappSS Sfile ) / t m p / a p p % 5  s a v e  

c p  ltrnplappSS save Itmplapp55 
f lg=I 
sornef~les=l 
echo A p p e n d i n g  $ f i l e  d o n e  
echo 
valid=l , , 

d o n ' t  append 
n 1 valid=l , 

invalid response 

esac 
1 e c h o  Sresponse ' 1 s  neither Y e s  nor No, reenter \ c  , ,  

d o n e  

else 

L user d o e s  not want to c o n f i r m  e a c h ,  so append each in turn 
cat / t m p l a p p 5 5  Sfile > ltmplapp5S s a v e  
c p  ltmpiappS5 s a v e  / t m p i a p p S S  
echo A p p e n d i n g  Sfile d o n e  
echo 

f r  
f l  

d o n e  

I) w e r e  there files t o  be a p p e n d e d ?  
0 n o  

then e c h o  A l l  of the filer w a r e  directories o r  d i d  not exist 
i f  c " ~ s a m e f l l e r "  - r q  0 1 

echo Append t o  ( f i l e  d i d  not occur 

0 y o % ,  but f i l f f  to put them into L S  a d i r e c t o r y  
M will c a l l  f u n c t i o n  t o  crcrtc n e w  f i l e  

than 
alii I - d  (tofila 1 

echo (tofile is a d i r e c t o r y  - c a n  not a p p e n d  into d i r e c t o r y  

118 



J a n  5 06 44 1987 a p p e n d  P a g e  5 

n e w n a m e  

P y e s  a n d  f i l e  t o  p u t  t h e m  i n t o  a l r e a d y  e x i s t 5  I = )  o v e r w r i t e  l t  
e l i f  C - 5  S t o f i l e  3 
t h e n  

c a t  S t o f i l e  I t m p l a p p S S  > I t m p l a p p S S  s a v e  
c p  l t m p t a p p ( 5  s a v e  s t o f i l e  
e c h o  A p p e n d e d  t o  S t o f i l e  

R y e 5  a n d  f i l e  t o  p u t  t h e m  d o e s  n o t  e x i s t ,  will c r e a t e  a t  
e l s e  

c p  I t m p f a p p S 5  S t o f i l e  
e c h o  S t o f i l e  c r e a t e d  

f l  

1 
X e n d  r p p p r m t  

5 c r n O  ( 

4 l  r e s e t s  t h e  r e c t a n g l e  f o r  r e a d i n g  i n p u t  
P c a l l e d  b y  a p p p r m t  a n d  r e s e t s c r  

t h i s l i n e  2 1  
r e c t a n g l e  1 50 
1 
X e n d  s c r n  

r e s e t s c r  0 { 

# c a l l e d  b y  a p p r m t  

n o r m a l  
m v u p  
s c r n  
m v d o w n  1 
1 
# e n d  r e s e t s c r  

n c w n a m e  0 ( 

I c a l l e d  b y  a p p p r m t  
I) c r e a t e 5  n e w  f i l e  w h e n  d i r e c t o r y  i s  t h e  f i l e  w h e r e  a p p e n d e d  
0 f i l e s  a r e  t o  b e  p l a c e d  

e c h o  ' E n t e r  n e w  f i l e  to b e  c r e a t e d  \ c '  
r e e d  n a m e  
e c h o  

0 v a l i d  - i n d i c a t e s  i f  i s d i r e c t o r y  n a m e  
# 0 - y e s  1 - n o  
v a l i d = O  
w h i l e  t " ( v a l i d "  - c q  0 3 
d o  

# i n p u t  name is d i r t e t o r y ,  r e j e c t  i t  
i f  C - d  " # n a m e "  3 
t h e n  

119 
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e c h o  E n a m e  ' i s  d i r e c t o r y ,  r e  e n t e r  f i l e  n b a e  \ c '  
r e a d  n a m e  
e c h o  

i n p u t  n i w c  i s  r x i s t i n g  f i l e ,  o v e r w r i t e  a t  
r l i f  C - 5  " ( n a m e "  3 
t h e n  

c a t  Snaimr ItnnplappSI > i t m p / e p p b k  s a v e  
c p  I t m p l a p p l l  s a v e  $ n a m e  
v a l i d = l  
e c h o  Inamcr c r e a t e d  

U i n p u t  n c m e  i s  n e w  f i l e ,  c r e a t e  i t  

e l s e  
c p  ltrnplappS5 l n a n e  
v a ! i d = l  
r c h c  S n a m e  c r e a t e d  

f l  

d G Y r p  

1 

0 a p p e n d  - MAIN DRIVER 

# t e s t  f o r  m i s s i n g  a r g u m e n t  
# i f  a r g u m e n t  m i s s i n g ,  a s s u m e  u s e r  w a n t s  to b e  p r o m p t ~ d  f o r  i n p u t  
i f  C S #  - e q  0 1 
t h e n  

a P P P  r m p  t 
@ X I  i 

1 1  

# i f  u s e r  s u p p l i e s  a r g u m e n t ( s ) ,  a s s u m e  u s e r  d o e 5  n o t  w a n t  to b c  
# p r o m p t e d  f o r  i n p u t  
# v r l i d s t e  u s e r  s u p p l i e d  input 

It o n e  a r g u m e n t  - n o t  e n o u g h  
i f  [ S Y  - e q  1 1 
t h e n  

e c h o  Not e n o u g h  f i l e 5  l i s t e d  - r e e n t e r  
e x 1  t 
f i  

# n o  f i l e s  t o  s t a r t .  with 
romcfil.r=O 

8 n o  t i l e i  to p u t  i n  y e t  
f l p = O  
w h i l e  t " ( I "  - n e  1 3 
d o  

0 f i l s  a d l r t c t a r y '  
I y e s  - d o n ' t  a p p e n d  i t  

i f  I - d  $ 1  I 
t h e n  

e c h o  ( 1  is d i r e c t o Y y ,  c a n  n o t  a p p e n d  

1 2 0  
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# f i l e  exist' 
# no - a p p e n d  d o e s n ' t  m a k e  sense 

C l l f  [ I - s  $ 1  1 
t h e n  

e c h o  $ 1  d o e s  not e x i s t ,  c a n  n o t  a p p e n d  

i! Q k  t o  a p p e n d  
I f i r s t  f i l e  e = )  c r e a t e  t e m p o r a r y  f i l e  

e l i f  C " 5 f l g "  - e q  0 3 
t h e n  

c a t  $ 1  ) / t m p / a p p 5 $  

s o m e f i l c s = l  
e c h o  A p p e n d i n g  5 1  d o n e  

f lg=! 

t ~k t o  a p p e n d  
t not first f i l e  = = )  a d d  to ones a l r e a d y  t h e r e  

e l s e  
cat I t m p l a p p J I  t i  ) I t m p l a p p S S  s a v e  
c p  I t m p l a p p O  s a v e  l t m p l a p p t l  
e c h o  A p p e n d i n g  $ 1  d Q n e  

f l  

# get n e x t  f i l e  in l i s t  
shift 

d o n e  

I l e a v e  last f i l e  a s  f i l e  to a p p e n d  e v c r y t h i n g  to 

I a11 of the f i l e s  w e r e  n o n e x i s t e n t  o r  d i r e c t o r i e s  
I n o t h i n g  to a p p e n d  

i f  I " 5 s o m e f i l e s "  - e q  0 1 
t h e n  e c h o  A l l  of the f i l e s  w e r e  d i r e c t o r i e s  o r  d i d  not exist 

e c h o  A p p e n d  d i d  not o c c u r  

# f i l e  to c o n t a i n  a p p e n d e d  f i l e s  is a d i r e c t o r y  
# c r e a t e  n e w  f i l e  to put t h e m  into 

e l i f  I - d  $ 1  1 
t h e n  

e c h o  5 1  is a d i r e c t o r y ,  c a n  not a p p e n d  i n t o  d i r c c t o r y  
n t w n  ame 

# f i l t  c r i r t s  = E )  o v e r w r i t e  i t  

e l i f  I -s 5 1  1 
t h e n  

c a t  I 1  f t m p l a p p $ 3  ) I t m p I a p p C $  s a v e  
c p  I t m p I a p p 5 L  s a v e  5 1  
e c h o  A p p e n d e d  to $ 1  

I f i l e  d o e s n ' t  e x i s t  = = )  c r @ a t c  i t  

e 1 s e  
c p  Itraplappns S I  
e c h o  5 1  c r e a t e d  

f r  
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# 0 * * * * * + * * * * + * * * * * 0 * * ~ * * * * ~ 9 * * * * * + ~ * * 4 * * 4 * * * + 9 u + * + 9 * * * + + + ~ + * ~ + * * * ~ * *  

# s h e l l  s c r i p t  name C O P Y  
# N o v e m b e r  1 3 ,  1986 
# R L o f f m a n  

ti t h i s  s h e l l  u s e s  " c p "  t o  i m i t a t e  B T O S '  " c o p y "  

(1 t h i s  s h e l l  u s e s  c u r s o r  c o n t r o l  r o u t i n e s  w r i t t e n  in C - 
u i n v e r s e  
# m v d o w n  
# m v u p  
# n o  rma 1 
Y 
u t hi 5 1 i n e  

re c t a n 9  1 e 

(I 9 + + * + + * , * + + + * * * 4 * 4 4 + * * * + 4 * * * * ~ + 0 u * ~ t ~ ~ ~ & ~ * + * ~ + * * * ~ ~ ~ ~ % ~ * ~ * * * ~ ~ 4 * * * 9 + *  
c o p y p r m p t  0 { 

U c o p y p r m p l  i s  l i k e  BTOS, i e ,  i t  p r o m p t s  the u s e r  f o r  input 

U t r a p  the u s e r  h i t t i n g  d e l e t e  k e y  - d o n ' t  w a n t  to b e  left in i n v e r s e  

t r a p  " n o r m a l .  m v d o w n  4 ,  e x i t "  2 

m v d o w n  1 
e c h o  C o p y  

m v d o w n  1 
e c h o  ' F i l e  f r o m  
m v d o w n  1 
t h i s l i n e  1 
e c h o  ' F i l e  to 
m v d o w n  1 
t h i s l i n e  1 
e c h o  ' C O v e r w r i  te o k ? l  
rnvdown 1 
t h i s l i n e  1 
e c h o  ' LConf irm e a c h 9 3  

m v u p  3 
i n v c ~ s e  
s c r n  
r e a d  f romf i l e  
r e s e  t s c r  

i n v e r s e  
s c r n  
r e a d  t o f i l e  
r e s e  t s c r  

\ C '  

I C '  

\ C '  

\ C '  

i n v e r s e  
s c r n  
r e a d  o v e r  
r e s e t s c r  

i n v e r s e  
s c r n  

1 2 2  
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r e a d  c o n f i r m  
r e s e t s c r  

t h i r l i n e  1 

# v a l i d  - s e t s  f l a g  to i n d i c a t e  v a l i d  input 
# 0 - n o  1 - y e s  
v a l ~ d = O  

P i f  o v e r  1 5  n u l l ,  u 5 e r  c h o s e  d e f a u l t  
i f  c - L  " $ o v e r "  3 
t h e n  

v a l i d = l  
o v e r = O  
f l  

I d o e s  u s e r  w a n t  to o v e r w r i t e ?  
w h i l e  I " $ v a l i d "  - e q  0 1 
d o  

c a s e  Sover in 

# u s e r  w a n t s  to o v e r w r i t e  
y I Y ; y e s  : Y e s  ) v a l i d = l  

o v e r = l  , ,  

# u s e r  d o e 5  not w a n t  to o v e r w r i t e  
n : M I n o  I No ) v a l ~ d = l  

o v e r 5 0  , , 

# i n v a l i d  a n s w e r  
e c h o  S o v e r  ' i s  n e i t h e r  Y e s  n o r  N o ,  o v e r w r i t e  o k l  \ c  
r e a d  o v e r  

P u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
i f  C - L  " $ o v e r "  1 
then 

v a l i d = l  
o v e r = O  
f l  

Y u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b a c k  u p  to c a s e  to c h e c k  i t  

e s a c  
d o n e  

# v a l i d  - s e t s  f l a g  to i n d i c a t e  v a l i d  input 

val id=O 
# 0 - n o  1 - y e s  

# i f  c o n f i r m  is n u l l ,  u s e r  c h o s e  d e f a u l t  
i f  C - 2  " $ c o n f i r m "  1 
t h e n  

v a l i d = l  
conf i r m = O  
f l  

1 2 3  
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J d o e r  u s t r  want t o  c o n f i r m  e a c h  9 

c A Q  
w h i l e  c " I V i l l d "  - e q  0 3 

c a s 4  t c o n f i r m ' i n  

I u s e r  wants to c o n f i r m  e a c h  
y I Y I y e s  : Y E S  ) v a l i d - ?  

c o n f i r w = l  , ,  

I u s e r  d o e s  n o t  w a n t  to c o n f i r m  e a c h  
n : N : n o  : No 1 v a l i d = l  

. c o n f ~ i - m = O  , ,  

# i n v a l i d  I ~ S W E P  * ) e c h o  Sconfirrn ' i s  n e i t h e r  Y e s  n o r  N o ,  c o n f i r m  e a c h ?  \ c  ' 
r e a d  c o n f i r m  

@ u s e r  e n t e r a d  c i r r i a g t  r e t u r n ,  d e f a u l t  v a l u e  
i f  C - L  " 5 c o n f i r m "  3 
t h e n  

v a  1 idzt 
c o n f  i rm-0 
f l  

C S B C  

d o n e  

I i s  t h e  f i l e  to b e  c o p i e d  a d i r e c t o r y '  y e s  

i f  C - d  S f r o m f i l e  1 
t h e n  

e c h o  S f r o m f a l e  i s  I d i r e c t o r y  c a n  n o t  c o p y  
E X 1  t 
f l  

0 e x i s t '  n o  
i f  c ' - 5  $froantile 3 
t h e n  

e c h o  $froaaZile n o  s u c h  f i l e  c a n  n o t  c o p y  
e x 1  t 
f l  

Q d o a s  t o f i l e  c x i r t ' J . n o  
i f  C 1 0 . 5  d t o f i l c  1 
t h e n  

tD d a e s  u s e r  want t o  c o n f i r m ?  y e s  
i f  [  iconfi firm" - e q  1 1 
t h e n  

e c h o  " C o p y  S f r o m f i l e  to S t o f i l e ?  \ c "  
v i 1  i d = O  
w h i l e  C " (valid" -cq 0 3 
d o  

P c a m  c h e c k  
e c h o  
c a s e  I c h e c k  in 

1 2 4  
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a o k  t o  c o p y  
y )  p r n o v e r  
v a l i d = l  , , 

1 d o n ' t  c o p y  
rr ) e c h o  Did not c o p y  S f r o m f i l e  t o  ( t o f i l e  

valid=]. , , 

* i n v a l i d  r e s p o n s e  
* ) e c h o  S r e r p o n s e  ' i s  n e i t h e r  Y e s  n o r  N o ,  r e e n t e r  \ c  a , ,  
e s a c  

d o n e  

it  u s e r  d o e s n ' t  w a n t  t o  c o n f ~ r r n  
e l s e  

f l  

p r n o v e r  

U t o f i l e  e x i s t s  
e l s e  

I) d o c s  u s e r  w a n t  to c o n f i r m  e a c h ?  y e 5  
i f  C " $ c o n f i r m "  - e q  1 3 
t h e n  

e c h o  " C o p y  $ f r o m f i l e  to S t o f i l c ?  \ C "  

v a l  i d = O  
w h i l e  C " 5 v a l i d "  -eq 0 I 
d o  

r e a d  c h e c k  
e c h o  
c a s e  S c h a c k  in 

# o k  l o  c o p y  
y )  i f  C " $ o v e r "  - e q  1 3 

t h e n  
p r o v e r  
v a l i d s l  

e c h o  Did not c o p y  ( f r o m f i l e ,  $ t o f ~ l c  a l r e a d y  e x i s t s  
el s e  

v o i  I d s 1  
f l  I ,  

don't c o p y  
n ) e c h o  Did not c o p y  ( f r o r n f ~ l e  to S t o f l l e  

val i d = i  , , 

i n v a l i d  r e s p o n s e  * ) e c h o  S r e s p o n 5 e  ' i s  n e i t h e r  Y e s  n o r  N o ,  r e e n t t r  \ c  , ,  
e s a c  

d o n e  

# u s e r  d o e s n ' t  want t o  c o n f i r m  
e 1 s e  

X d o e s  u s e r  w s r i t  to overwrite' y e s  

1 2 5  
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~f t " $ o v e r "  -eq 1 1 
then 

p r o v e r  

# u5er d o e s n ' t  w a n t  to o v e r w r i t e  
e l s e  

echo D i d  not c o p y  S f r o m f i l e ,  5 t a f i l e  a l r e a d y  e x i s t s  
f i  

f l  

Y end b i g  i f  

f l  

I 
1( e n d  ccpyprm.t 

s c r n  I )  C 
X r e n e t .  t h e  r e c t a n g : e  i c r  r e a d i n g  input 
X c a l l e d  ! r ~ m  c o p y p r m ~ t  and r e s e t i c r  

th1s1ir.e 51 
r e c t a n g l e  1 5 0  
I 

R end scrn 

rese!$cr I :  ( 

It c a l l e d  by c o p y p r o m p t  

nc,rmb 1 
n V U p  

s i r n  
mvaoJvn 1 

X end r e s e t c c r  

prnover 0 
Y c a l l e d  f r o m  c o p y p r x l  

r p  Sfrom:ile S t o f i l e  
e c h o  C o p y i n g  S f r o m f i l e  t o  S t o f i l e  
1 

d o n e  

p r o v e r  0 ( 

Y c a l l e d  f r o m  c o p y p r m t  

c p  Sfrornfile S t o f i l e  
echo C o p y l n g  S f r o m l i l e  t o  S t o f i l e  \ ( o v e r w r i t i n g \ )  d o n e  
1 

Y c o p y  - M A I N  I I H I V E R  

# t e s t  for m i d r ~ n g  a r g u m e n t  
I i f  a rgument m i s s i n g ,  a s s u m e  user w a n t s  to be prompted f o r  ~ n p u t  
i f  C S Y  - e q  0 1 
ther. 

c o p y p r m p !  

1 2 6  
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exit 
f l  

C i f  u s e r  s u p p l i e s  r r g u m e n t ( s ) ,  a s s u m e  u s e r  d o e s  n o t  w a n t  to b e  
# p r o m p t e d  f o r  input 
# v a l i d a t e  u s e r  s u p p l i e d  input 

C o n e  a r g u m e n t  - not e n o u g h  
i f  C SI - e q  1 3 
t h e n  

e c h o  Not e n o u g h  f i l e s  l i s t e d  - r e e n t e r  
e x 1  1 

f l  

Y m o r e  t h a n  twu a r g u m e n t s  - too m a n y  

then 
I f  c 511 - g l  2 3 

e c h o  M o r e  t h a n  two f i l e s  l i s t e d  - r e e n t e r  
ex1 t 
1 1  

# first f i l e  a d i r e c t o r y ’  

# y e s  - c a n  not d o  c o p y  
i f  C -d 5 1  I 
t h e n  

e c h o  5 1  is d i r e c t o r y  - c a n  not c o p y  
exit 
f l  

# d o e s  first f i l e  e x i s t 7  

# n o  - c o p y  w i t h  i t  d o e s  not m a k e  s e n s e  
I f  c ’ - 5  5 1  1 
t h e n  

e c h o  $ 1  n o  s u c h  f i l e  - c a n  not c o p y  
exi t 
f l  

# first f i l e  e x i s t s  

C i s  s e c o n d  f i l e  a d i r e c t o r y ?  
C y e s  
i f  C -d 5 2  3 
t h e n  

c p  $ 1  ( 2  

e c h o  C o p y i n g  $ 1  to $ 2  

# d o e s  the s e c o n d  f i l e  e x i s t 7  
# n o  - c r e a t e  i t  

e l i f  C 1 - s  5 2  3 
t h e n  

c p  5 1  1 2  
e c h o  C o p y i n g  5 1  to $ 2  
ex1 t 

d o n e  

d o n e  

1 2 7  
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Y s e c o n d  f i l e  e x i s t s ,  d o  n o t  u v e r w r ~ t e  
e l s e  

$ 1  

e c h o  D i d  not c o p y  5 1 .  5 2  a l r e a d y  e x l s t s  

1 2 8  
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R this shell use5 "echo" to imitate B T O S '  "create file" 
U " m k d i r "  t o  imitate 9 T O S '  "create directory" 

# this shell u s e 5  cursor control routines w r i t t o n  in C - 
# i n v + i - i @  
# m v d o w n  

Y nrvup 

# norma 1 
# r e c t a n g l e  
A th i s 1 i n e  

crfile 0 ( 

# called by main driver 

# is f i l e  to be created a dirsctory? 
0 yes - then c a n  n o t  create a5 a f i l e  
i f  C - d  $ n a m e  I 
then 

echo Sname i s  a directory n a m e  - can not be u s e d  as a f i l e  name 
e x 1  t 
f l  

# does the f i l e  exist? 
# no - c r e a t e  i t  

i f  I I - s  $ n a m e  1 
then 

'echo '"I ) $name' 
ocho Creating f i l e  J n i m c  
C X l P  

f l  

done 

# f i l e  e x i s t s  - o v e r w r i ? c ?  

e c h o  F i l e  (name ' 4 l r e a d y  r x i r t r ,  o v c r w r r t e ~  \ c '  
r e a d  o v e r  

C u s e r  w a n t s  to overwrit. 
y I Y i y e s  I Y e s  ) V & l l d . ; l  

e c h o  C r e a t i n g  f i l e  ( n a m e  \(overwriting\) a e n e  , , 

1 2 9  
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I u s e r  d o e s  not w a n t  to o v e r w r i t e  
n I N 1 n o  ; No ) v a l i d = l  

e c h o  B i d  n o t  c r e a t e  f i l e  5 n a m e ,  a l r e a d y  e x i s t s  , ,  

I i n v a l i d  a n s w e r  
) e c h o  ' O v e r w r i t e  r e s p o n s e  i n v a l i d ,  o v e r w r i t e  o k 7  \ c  

r e a d  o v e r  

C S  ac 
d o n e  

1 

# e n d  c r f i l e  

c r f p m t  ! )  ( 

# c a l l e d  b y  m a i n  d r i v e r  

# t r a p  u s e r  h i t t i n g  d e l e t e  k e y  - d o n ' t  w a n t  to b e  l e f t  in i n v e r s e  m o d e  

t r a p  "norm.al; m v d o w n  4 ;  e x i t  ' I  2 

mv d o w n  
e c h o  C r e a t e  f i l e  

m v d o w n  1 
e c h o  ' F i l e  n a m e  
rnvdown 1 
t h i s l i n r  1 
e c h o  [ O v e r w r i t e  ok'l 

\ c '  

\ C '  

m v u p  1 
i n v e r s e  
s c r n  
r e a d  n a m e  
r e s e t  s c r  

i n v e r s e  
s c r n  
r e a d  o v e r  
r e r e t s c r  

t h i s l i n e  1 

# v a l i d  - r e t s  f l a g  t o  i n d i c a t e  v a l i d  input 

VI 1 i ds0 
# 0 - n o  1 - y e s  

P i f  o v e r  i s  n u l l ,  u s o r  c h o s e  d e f a u l t  
i f  [. - t  " $ o v e r "  I 
t h e n  

v a l i d m l  
O V Q F e D  
f l  

# d o e s  U S Q ~  wrnt t o  o v e r w x i t c ~  

130 
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while C " $ v a l i d "  -eq 0 3 
d o  

c a s e  S o v e r  in 

I u s e r  w a n t s  t o  o v e r w r i t e  
y : Y I y e s  : Y e s  ) v a l i d = l  

o v e r s 1  , ,  

# u s e r  d o e s  not w a n t  to o v e r w r i t e  
n I N I n o  I No ) v a l i d = !  

o v e r = O  , , 

# i n v a l i d  a n s w e r  * ) e c h o  ' O v e r w r i t e  r e s p o n s e  invalid, o v e r w r i t e  ok' \ c  ' a 
m v u p  1 
i n v e r s e  
s c r n  
r e a d  o v e r  
r e s e  t s c r  
t h i s l i n e  1 

# u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
i f  C - 2  " $ o v e r "  3 
t h e n  

v a l i d = l  
o v e r = 0  
f l  

I u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b a c k  u p  t o  c h e c k  i t  

d o n e  
e s a c  

mvdown 3 

I i s  f i l e  to b e  c r e a t e d  a d i r e c t o r y ?  
I y e s  - t h e n  c a n  n o t  c r e a t e  a s  a f i l e  
i f  C - d  O n a m e  3 
t h e n  

e c h o  ( n a m e  is a d i r e c t o r y  n a m e  - c a n  n o t  b e  used a s  a f i l e  name 
e x 1  t 
f l  

# d o e s  t h c  f i l a  c r i s t ?  
0 n o  - c r e a t e  i t  

i f  C I - s  Snrrnc 3 
t h e n  

' e c h o  ' I "  > ( n a m e '  
e c h o  C r e a t i n g  f i l e  Ssix*sie . d o n a  
e x ;  t 
f i  

I f i l e  e x i s t s  

# d i d  U s e r  S e l e c t  O V e r W F i t e ?  
# u s e r  s ~ i d  o v e r w r i t e  
i f  C "Saver" -eq 1 3 
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then 
'echo ( ' I '  ) (nams' 
echo C r e a t i n g  file Iname \ ( o v e r w r i t i n g \ )  
ex1 t 
f l  

d o n e  

1 u s e r  d o c s n  not want to o v e r w r i t e  
e c h o  D i d  not c r e a t e  file S n a w e ,  rlraady exists 

1 end c r f p n t  

crdir I )  

0 called b y  n i a i n  driver and c r d p m t  

I c h e c k  t h a t  d i r e c t o r y  d o e s  not already exist 
# e x : s ! s  a s  a d i r e c t o r y  
i f  I - d  Sname 1 
then 

e c h o  (name d i r e c t o r y  already e x l s t s  
ex1 1 

1 1  

O d c e s  not exist - c r e a t e  1 t  

m k d i r  $ n a m e  
echo C r e a t i n g  d i r e c t o r y  Snarnc d o n e  

1 
4 l  e n d  c r d i ~  

crdprn: 0 { 
# c a l l e d  by m a i n  driver 

Otrap user h i t t i n g  delete key .- d o n ' t  w a n t  to be left in inverse m o d e  

trap " n o r m a l ,  mvdown 4 ,  exit ' '  2 

mvdow?l 
echo C r e a t e  direclory 

m v d e w n  1 
1 p ~ u i % p t  for directory name 
t c h o  ' N e w  d i r e c t o r y  n ~ m e  \ C '  

inverse 
s c r n  
r e a d  name 
rcre t s c r  

thirlinc I 
# call function to c r e a t e  I i r c c t o r y  
c r d i r  
1 
1 e n d  crdpmt 

1 3 2  
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s c r n  0 { 

X r e s e t s  t h e  r e c t a n g l e  f o r  r e a d i n g  input 

t h i s l i n e  2 2  
r e c t a n g l e  I 50 
I 
U e n d  s c r n  

n o r m a l  
m v u p  
s c r n  
m v d o w n  1 
) 

# end r e s e t s c r  

X c r e a t e  - MAIN DRIVER 

U i f  a r g u m e n t  m i s s i n g  
i f  C S X  - c q  0 1 
t h e n  

e c h o  D i d  not s p e c i f y  f i l e  o r  d i r e c t o r y  
e x 1  t 
f l  

C i f  n u m b e r  of a r g u m e n t s  i s  m o r e  t h a n  2 ,  i n v a l i d  u s e  of c o m m a n d  

t h e n  
i f  c s u  - g t  2 I 

e c h o  ' T o o  m a n y  a r g u m e n t s  - r e e n t e r  c o m m a n d  
exi t 
f l  

U i f  f i r s t  a r g u m e n t  is " f i l e "  - u s e r  w a n t s  to c r e a t e  f i l e  
i f  1 " 5 1 "  - f i l e  I 
t h e n  
U i f  o n l y  2 a r g u m e n t s  - f i l e  a n d  a n a m e  - u s e r  d o c s  nat w a n t  p r o m p t i n g  

i f  t $ W  -eq 2 3 
t h e n  

n r m e = S ?  
c r i i  l e  
e x 1  t 

U u s a r  w a n t s  p x a m p ? i n q  
e l r e  

or fprnt  
e x 1  t 

I 1  
( 1  

4l i f  f i r s t  s r g u m e n t  i s  1 8 d i r a a t o r y "  - u r e r  mrntr t o  c r r r t c  d i r e ~ t o r y  
i f  C " t 1 "  - directory 2 
t h e n  
# i f  o n l y  2 a r g u m e n t s  - c l i r r e t e r y  a n d  a name? - u s e r  d o e r  n e t  want p r o m p t  
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I f  c 5 0  - e q  2 1 
t h e n  

n a m e = S 2  
c r d i r  
e x 1 t  

1) u s e r  w a n t s  p r o m p t i n g  
e l s e  

c r d p m t  
e x 1  t 

f l  

f l  

X i n v a l i d  u s e  o f  c r e a t e  cornmiand 
e c h o  N o  s u c h  c o m m a n d  - c r e a t e  $ 1  - r e e n t e r  c o m m a n d  
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R ************+*******~*4**~*4**?*********************~*********??*?* 
# s h e l l  s c r i p t  n a m e  d e l e t e  
1 N o v e m b e r  17, 1986 
I) R .  L o f f m a n  

# t h i s  s h e l l  u s e s  "rm" to i m i t a t e  BTOS' " d e l e t e "  

# t h i s  s h e l l  u s e s  c u r s o r  c o n t r o l  r o u t i n e s  w r i t t e n  i n  C - 
# i n v e r s e  
n m v d o w n  
# m v u p  
# n o r m a l  
# ret tang1 e 
# t h i s l i n e  

I d e l p r m p t  is l i k e  BTOS. 1 e ,  i t  p r o m p t s  the u s e r  f o r  input 

d e l p r m p t  0 t 

# t r a p  u s e r  h i t t i n g  d e l e t e  k e y  - d o n ' t  w a n t  to b e  left in i n v e r s e  m o d e  

t r a p  " n o r m a l ,  m v d o w n  4 ,  e x i t "  2 

m v d o w n  
e c h o  D e l e t e  

m v d o w n  1 
t h i r l i n e  1 
e c h o  ' F i l e  list 
m v d o w n  1 
t h i s l i n e  1 
e c h o  ' [ C o n f i r m  e a c h 7 3  

\ C '  

\ C '  

m v u p  1 
i n v e r s e  
s c r n  
r e a d  f i l e s  
r e s e t s c r  

i n v e r s e  
s c r n  
r c o d  c o n f i r m  
reset s c r  

t h i s l i n e  1 

# v r l i d  - s e i s  f l a g  to i n d i c r t e  v r l i d  input 
# O - n o  i - y e n  
v a  1 i d = O  

# i f  c o n f i r m  is n u l l ,  u s e r  e n t c r r d  d e f a u l t  
i f  C - I  " t o a n f i r m "  1 
t h e n  

v i l i d a l  

1 3 5  
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c o n f  i rm=O 
f l  

W d o e s  u 5 e r  w a n t  to c o n f i r m  e a c h ?  
w h i l e  C " $ v a l i d "  -eq 0 1 
d o  

c a s e  Sconf i r n i  in 

# u s e r   rants t o  c o n f i r m  e a c h  
y I Y I y e s  I Y e s  ) v a l i d = l  

c o n f i r m = l  , ,  

Y u s e r  d o e s  n o t  want t o  c o n f i r m  e a c h  
r, : N ~ nc No > v a l i d = l  

c o n f ~ r r n = O  , ,  

# inva;:d a n s w e r  
* I e c h o  S c o n f i r m  ' i s  n e i t h e r  Y e s  n o r  N o ,  c o n f i r m  e a c h ?  \ c  

m u u p  1 
i n v e r s e  
s c r n  
read c o n f i r m  
reset s c r  
t h i s l i n e  1 

# u s e r  e n t e r e d  c a r r i a g e  r e t u i - n ,  d e f a u l t  v a l u e  
i f  C - 2  " $ c o n f i r m "  1 
then 

va 1 i d =  1 
c o n f  i r m = O  
f l  

Y u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b a c k  u p  to c a s e  to c h e c k  i t  

e s a c  
d o n e  

m v d o w n  3 

Y r e a d  f i l e r  t o  b e  d e l e t e d  
f o r  f i l e  in S f i l e s  
do 
# a d i r e c t o r y ?  y e s  

I I  [ - d  (file 1 
than 

e c h o  S f i l o  1 1  L d i r o c t o r y  - c a n  not d e l e t e  
e c h o  8 

il t x i r t ?  n o  
Sllf I ' - I  # i l l *  I 
t h e n  

e c h o  S f i l o  d o s o  n o t  o x i r t  - c b n  not d e l a t e  
e c h o  
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0 u s e r  i n d i c a t e d  w a n t e d  to c o n f i r m  e a c h ,  o n @  at a t l m e  
e l i f  C " 5 c o n f i r m "  - e q  1 3 
t h e n  

e c h o  " D e l e t e  $ f i l e  C y  o r  n )  9 \ c "  
v a l  i d = O  
w h i l e  t " $ v a l i d "  - e q  0 3 
d o  

r e a d  c h e c k  
e c h o  
c a s e  ( c h e c k  i n  

W o k  to d e l e t e  
y )  rm S f i l e  

e c h o  D e l e t i n g  S f i l e  
e c h o  
v a l i d = l  , ,  

d o n e  

d o n ' t  d e l e t e  
n ) v a l i d r l  , ,  

i n v a l i d  r e s p o n s e  * ) e c h o  $ r e s p o n s e  ' i s  n e i t h e r  Y e s  n o r  N o ,  r e e n t e r  \ c  , ;  
e s a c  

d o n e  

Y u s e r  d o e s  n o t  w a n t  t o  c o n f i r m  e a c h ,  s o  d e l e t e  e a c h  in t u r n  
e l s e  

r m  5 f 1 l e  
e c h o  D e l e t i n g  $ P i l e  d o n e  
e c h o  

f l  
d o n e  
1 
W e n d  d e l p r m p t  

s c r n  0 ( 

8 r e s e t s  t h e  r e c t a n g l e  f o r  r e a d i n g  i n p u t  

t h i s l i n e  21 
r e c t a n g l e  1 50 

1 
ll e n d  s c r n  

r e s c t r c r  0 ( 

n o  .?ma 1 
mvup 
s c r n  
mvdown 1 
1 
(I e n d  r e s c t s c r  

C d e l e t e  - MAIN DRIVER 
I t e s t  f o r  m i s s i n g  a r g u m e n t  

1 3 7  
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1 i f  argument m i ssing, assume user wants t o  be prompted f o r  ~ n p u t  

then 
l f  S X  -eq 0 1 

de 1 prmp t 
ex i t 
f l  

X i f  user supplies argument(s), assume u s e r  does not want t o  be 
I) prompted for input 
X validate user supplied input 

1 need t o  shift thru a l l  o f  them 

while I " 5 # "  -ne 0 1 
d o  

# file a directcry? 
8t y e s  - d o n ' t  delete i t  

i f  C -d 5 1  1 
then 

echo $ 1  is directory, can not delete 

# file exist7 
# n o  - delete doesn't make sense 

elif C I - 5  $ 1  1 
then 

echo 5 1  does not exist, can not delete 

# ok t o  delete 
else 

rm 5 1  
echo Deleting 5 1  

f l  

d o n e  

X get next file in list 
shift 

done 

138 
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u ******0************t***+t*********+*************+****+******t***4****** 
0 s h e l l  s c r i p t  n a m e  : e d i t  
U N o v e m b e r  17, 1986 
U R L o f f m a n  

# t h i s  s h e l l  u s e 5  " v i "  t o  i m i t a t e  B T O S '  " e d i t "  
# e x p e c t s  t h e  u s e r  t o  k n o w  V A  

# b e c a u s e  t h e r e  is a l r e a d y  a s y s t e m  c o m m a n d  c d l t ,  t h e  s y s t e m  c o m m a n d  
# will b o  t h e  o n e  t h a t  is e x e c u t e d  l n s t e a d  o f  t h i s  v e r s l o n  o f  c d l t  

U to u s e  t h i s  v e r s i o n  of e d i t ,  e i t h e r  
# 1 s p e c i f y  f u l l  p a t h  n a m e  to t h i s  e d i t  o r  
(I 2 m s k e  t h e  p a t h  of t h e  u s e r  i n c l u d e  t h e  p a t h  t o  t h e  
# d i r e c t o r y  w h e r e  t h i s  is l o c a t e d  a n d  p l a c e  t h i s  p a t h  
# b e f o r e  tkac p a t h  to t h e  s y s t e m ' s  e d i t  THIS IS NOT ADVISED 

# t h i s  u s e s  c u r s o r  c o n t r o l  r o u t i n e s  w r i t t e n  1 n  C - 
# I n v e r s e  
(I m v d o w n  

# n o r m a  1 
# 
# 

# m V U p  

ret t a n g  1 c 

t h i s 1 i n e  

(I *****+*+**************************+***********************~~~*********+ 
e d i t p r m p t  0 ( 

X c d l t p r m p t  i s  l i k e  B T O S ,  i e ,  i t  p r o m p t s  t h e  u s e r  f o r  i n p u t  

U t r a p  t h e  u s e r  h i t t i n g  t h e  d e l e t e  k e y  - d o n ' t  w a n t  to b e  l e f t  ln i n v e r s e  

t r a p  " n o r m a l ,  m v d o w n  4 ,  e x i t , "  2 

rnvdown 
e c h o  E d i t  

m v d o w n  1 
e c h o  ' F i l e  \ C '  

i n v e r s e  
s c r n  
r e a d  f i l e  
r e s e t  s c r  

t h i s l i n e  1 

(I is t h e  f i l e  t o  b e  e d i t e d  a d i r e c t o r y ?  y e s  
i f  C - d  $ f i l e  3 
t h e n  

e c h o  ( f i l e  is a d i r e c t o r y  c a n  n o t  e d i t  
e r i  t 
f l  

# n o t e  i f  f i l e  d o e s n ' t  e x i s t ,  vi will c r e a t e  i t  

vi S f i l e  
I 

1 3 9  
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1 e n d  sdi t p r m t  

s c r n  0 { 

t h i s l i n e  21 
r e c t a n g l e  1 30 

) 

# e n d  s c r n  

r e s e t s c r  0 { 

n o r m a  1 
m V U p  

s c r n  
m v d o w n  1 
: 
I e n d  ~ e s e t s c r  

C edit - MAIN DRIVER 

# t e s t  f o r  mi.*sing a r g u m e n t  
8 i f  a r g u m e n t  m i s s i n g ,  a s s u m e  u s e r  w a n t s  to b e  p r o m p t e d  f o r  i n p u t  
i f  C S #  - e q  0 1 
t h e r ,  

e d i  t p r m p t  
e x 1  t 
f l  

f 1: u s e r  s u p p l l e s  a r g u m e n t ( ) ,  a s s u m e  u s e r  d o e s  n o t  w a n t  to b e  
1 p r o m p t e d  f o r  i n p u t  
I v a l i d a t e  u s e r  s u p p l i e d  i n p u t  

+Y m o r e  t h a n  o n e  a r g u m e n t  - to m a n y  
i f  [ S #  - n e  1 1 
t h e ri 

e c h o  C a n  o n l y  e d i t  o n e  f i l e  a t  a t i m e  - r e e n t e r  
e x i  t 
f l  

# f i l e  a d i r e c t o r y ?  

# y e s  - c a n  n o t  d o  e d l t  
i f  C - d  $ 1  1 
t h e n  ' 

e c h o  5 1  i s  d i r e c t o r y  - c a n  n o t  e d ~ t  
@ X I  t 
f l  

v 1  $ 1  

1 4 0  
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U t h i s  s h e l l  u s e s  " 1 s "  t o  i m i t a t e  BTOS' " f i l e 5 "  

I t h i s  s h e l l  u s e s  C U T S O T  c o n t r o l  r o u t i n e s  w r i t t e n  i n  C - 
# i n v e r s e  
U m v d o w n  
1 m v  u p  
+I n o r m a  1 
x r e c t a n g l e  
1) t h i s  1 i n e  

(t f i l e s p r m p t  is l i k e  BTOS, 1 e .  i t  p r o m p t s  t h e  u s e r  f o r  i n p u t  

f i l e s p r m p t  0 ( 

U c a l l e d  b y  m a i n  c r i v e r  

I t r a p  ? h e  u s e r  h i t t i n g  t h e  d e l e t e  k e y  - d o n ' t  w a n t  t o  b e  l e f t  i n  i n ~ e r s e  
1) m o d e  

t r a p  " n o r m a l ,  ~ a v d o w n  4 ,  e x i t "  2 

m v d o w n  
e c h o  F i l e s  

m v d o w n  1 
e c h o  ' F i l e  l i s t  
m v d o w n  1 
t h i s l i n e  1 
e c h o  ' [ D e t a i l s  e a c h ? ]  
m v d o w n  1 
t h i s l i n e  1 
e c h o  ' [ P r i n t  f i l e 1  

m v u p  2 
i n v e r s e  
s c r n  
r e a d  f i l e s  
r e s e t s c r  

i n v e r s e  
s c r n  
r e a d  d e t a i l  
r e s e t s c r  

i n v e r s e  
s c r n  
r e a d  q u e u e  
r e s e t s c r  

\ C '  

\ C '  

\ C '  

t h i s l i n e  1 

1 4 1  
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Y valid - s e t s  f l a g  t o  i n d i c a t e  v a l i d  inpat 

va 1 i d = O  
1) i f  d e t a i l  i s  n u l l ,  u s e r  c h o s e  d e f a u l t  
i f  C - - E  " $ d e t a i l "  1 
t h e n  

tl 0 - n o  1 - y e 5  

v a l i d = l  
d e  t a i 1 = O  

1 1  

X d o e s  u s e r  w a n t  d e t a i l s  of e a c h 7  
w F . i  :e i " E v a ,  i d "  - e q  0 1 
d C  

c a s e  S d r t a : l  in 

X u s e l  w z n : ,  d e t a i l s  O !  e a c h  
y Y I y e s  Y e s  v a l i d = l  

d e t a i l = l  , 

1 u s e r  doe, n o t  want d e t a i l s  of e a c h  
n ' N I n o  I No ) v a l i d = l  

d e t a i l = O  , ,  

X i n v a l i d  a n s w e r  
+ e c h c  S d e t a i i  i s  n e i t h e r  Y e s  n o r  N o ,  d e t a l l s  e a c h 7  \ c  ' 

r e a d  d e l a i l  

n u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
i f  C - z  "Sdetai!" 1 

then 
va! ~ d = l  
d e t a i  l = G  
f l  

I) u s e r  e n t e r e d  s o m e t h i n g  e l s c ,  loop b a c k  u p  to c a s e  to c h e c k  i t  

d o n e  
e s a c  

X v a l i d  - s e t s  f l a g  t o  indica!e v a l i d  input 
X 0 - n o  1 - y e s  
va 1 i d = O  

# i f  q u e u e  i s  n u l l ,  u s e r  c h o s e  d e f a u l t  
i f  C - 2  " $ q u e u e "  1 
then 

v a i t d = l  
q u e u e  = 0 
f *  

# d o e s  u s e r  w a n t  t o  p r i n t  e a c h  7 

w h i l e  I " S v a l i d "  - e q  0 1 
d o  

c a s e  $ q u e u e  in 

Y u s e 7  wants t o  print e a c h  

1 4 %  
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s p l  : SPLB ) v a l i d r l  
q u e u e = S P L  ; ;  

U u s e r  d o e 5  n o t  w a n t  to p r i n t  t a c h  
s p l b  : SPLB ) v a l i d = l  

q u e u e = S P L B  , ;  

Y i n v a l i d  a n s w e r  

r e a d  q u e u e  
4 ) e c h o  S q u e u e  ' i s  n e i t h e r  S P L  n o r  S P L B  n o r  b l a n k ,  r e e n t e r  \ c  ' 

x u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
i f  C - 2  " S q u e u e "  1 
t h e n  

v a l  i d = l  
cq u e u e = 0 
1 1  

U u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b a c k  u p  t o  c a s e  to c h e c k  i t  

d o n e  
e i a c  

X f l g  - i n d i c a t e s  p r e s e n c e  of f i l e s  to b e  l i s t e d  
# 0 - n o  1 - y e s  
f l g = O  

# r e a d  f i l e s  to b e  l i s t e d  
f o r  f i l e  in S f i l e s  
d o  

W u s e r  w a n t s  d e t a i l s  a b o u t  f i l e s  
i f  t " $ d e t a i l "  - e q  1 1 
t h e n  

1) d o e s  f i l e  e x i s t 7  n o  
i f  C I - s  S f i l e  1 
t h e n  

e c h o  S f i l e  d o e s  not e x i s t  - c a n  not list i t  

(1 f i l e  e x i s t s  - i s  i t  a d i r e c t o r y 7  
(1 Y e s  

e l i f  C -d $ f i l e  3 
t h e n  

e c h o  S f i l e  is a d i r e c t o r y  
1s - a 1  ( f i l e  
e c h o  E n d  of ( f i l e  f i l e s  
f l g = 1  

U f i l e  e x i s t s  a n d  i s  n o t  a d i r e c t o r y  
e l s e  

1s -a1 $ f i l e  
p r n  
f l g = l  

f l  

# u s e r  d o e s n ' t  w a n t  d e t a i l s  
e l s e  

1 4 3  
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c d o e s  f i i e  e r A J t ?  n o  
1 f  C I - L  5 f : i e  1 
t h e n  

e c h o  S f l i e  d o e s  n c t  e x i s t  - c a n  n o t  l i s t  i t  

# f i l e  e x i s t s  - 1 s  i t  a d i r e c t o r y 7  

# Y e s  
e l : f  [ -d S f i l e  1 
t h e n  

e c h c  5 1 1 1 . 2  i s  a d i r e L t o r y  
! s  $ f i l e  
e c h c  E r , d  o f  5 f : l e  f i l e .  
f . g = :  

x ' ! ! e  e x . 5 ' ~ .  2 r . d  i r  R L !  a d i r e c t o r y  
e ! s e  

i s  S f 1 : e  

: TTC 

1 1  y =  1 

: 1  

f l  

d o n e  

r o  f 1 e 

+ " : i c  ! ! . e r e  f i l e 3  t o  b e  l i s t e d ?  
c 7 7 

l f  : L f l g  - c q  0 2 
t h e r  e - h -  P l l  o :  t k e  f i l r s  d i d  n o t  e x i s t  

f l  

Z L ~ C  € 1  l e s  d ~ d  n o +  o c c u r  

f e r a  n o ! .  I o  

1 4 4  
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s c r n  0 ( 

# r e s e t s  t h e  r e c t a n g l e  f o r  r e a d i n g  i n p u t  

t h i s l i n e  21 
r e c t a n g l e  1 50 

) 

t e n d  S C T ~  

r e s e t s c r  0 ( 

n o  rma 1 
m u  u p  
s c r n  
m v d o w n  1 
1 
t e n d  r e s e t s c r  

# f i l e s  - MAIN D R I V E R  

# t e s t  f o r  missing a r g u m e n t  
X i f  a r g u m e n t  m i s s i n g ,  a s s u m e  u s e r  w a i t s  to b e  p r o - n p t e d  f o r  i n p u t  
i f  C S X  - e q  0 3 
t h e n  

f i l e s p r m p t  
e x 1  t 
f l  

t l f  u s e r  s u p p l i e s  a r g u m e n t ( s ) ,  % s s u m o  u s e r  d o e s  not ~ j n i  t o  b e  
X p r o m p t e d  f o r  i n p u t  
t v a l i d a t e  u s e r  s u p p l i e d  i n p u t  

t no f i l e s  y e t  
f l g = O  
w h i l e  t " S X "  - n e  0 3 
d o  

X f i l e  e x i s t 7  
t n o  - f i l e r  d o e s n ' t  m a k e  S C P I S E  

l f  t ' - 5  $ 1  3 
t h t n  

e c h o  6 1  d o e s  n o t  c X l S t ,  C I I l  n u t  l i s t  i t  

# o k  to l i s t  i t  a n d  i s  f i r s t  f i l r  6 . )  s e t  f l a g  to s h 7 w  ? r e s e n ? *  ; f  l i l t  
r l i f  t " $ f l p "  - t q  0 2 
t h e n  

# 
# 

i a  t h e  i i l r  a d i r e c t o r y ?  

i f  e - d  $ 1  I 
t h e n  

Y *  a 

e c h o  $ 1  I d i ~ e ~ t o r y  
l a  8 1  
e c h o  E n d  of $ 1  f i l r a  
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f l g = l  

U f i l e  n o t  a d i r e c t o r y  
e l s e  

1 s  $ 1  
f l g = 1  

f i  

U l i s t  f i l e  - n o t  f i r s t  f i l e  
e l s e  

# is t h e  f i l e  a d i r e c t o r y ?  

# y e s  
i f  [ - d  5 1  1 
t h e n  

e c h o  5 1  a d i r e c t o r y  
1 s  5 1  
e c h o  E n d  o f  5 1  f i l e s  

# n o  
e l s e  

I s  5 1  
f i  

f l  

s h i f t  
d o n e  

n o f  i l e  
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# shell script name print 
W November 2 0 ,  1 9 8 6  
I R Loffman 

W this shell uses "print" to 

W this shell use5 cursor con 
a inverse 
a mvdown 
U mvup 
a normal 
U 
n t hi i 1 ine 

)I because there 1 5  already a 

rec t ang 1 e 

imr t a t e 

rol rou 

B T O S '  "print" 

ines written in C - 

system command print, the system c o m n a n d  
# will be t h e  one that is executed instead o f  this iiersion of print 

to use this version of print, either 
a 1 specify full path name to this print o r  
0 2 make the path of the user include the psth to the 
# directory where this is located and p l a c e  this path 
U before the path t o  the 5ysten~'s print THIS IS NOT ADVISED 
a * * * * 4 * * + + * * * + + * * 4 * * * 9 * * * * * t , O R * * * ~ ~ * ~ * * * ~ * * ~ ~ ~ ~ * * ~ ~ ~ ~ * ~ ~ ~ ~ * ~ 4 4 * ~ * ~ * ~ ~ ~  
prprmpt 0 ( 
U prprmpt is like BTOS, i e ,  i t  p r o m p t s  the u s e r  for input 

N trap the user hitting the delete key - don't w a n t  t o  be left in inverse 

trap "normal, mvdown 4 ,  exit" 2 

mvdown 
echo Print 

mvdown 
echo ' File list \ C '  

mvdown 1 
thisline 1 
ccho ' CBucue name (default - SBL)3 \ C '  

rnvdown 1 
thisline 1 
ccho ' [Number of c o p i e s 3  \ C  

mvdown 1 
thisline 1 
echo ' [Delete .iter p r i s r ' * n g ? l  \ c '  

m v u p  4 
i n v e r s e  
s o i n  
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r e a d  f i l e s  
r a r t t r c r  

i n v e r s e  
s c r n  
r c r d  q u e u e  
r c a e t s c r  

i n v e  P s e 
s c r r ,  
r e a d  c o p i e s  
T a s @  4L s c  r 

i n v e r s e  
s c r n  
r e a d  d e i e t e  
r ~ s e j s c r  

1 n v e  r s e  
s c r n  
r e a d  c o n f i r m  
r a s e t s c r  

t h i s l i n e  1 

X d e t e r m i n e  q u e u e  

0 v a l i d  - s e t s  f l a g  1 0  i n d i c a t e  v a l i d  i n p u t  
# 0 - n o  1 - y e s  
vc). I d . 0  

ti i f  q u e u e  i s  nirll. u s e r  c h o s e  d e f a u l t  

t h a n  
I f  [ - 2  a ' s q u e u c "  1 

valid-1 
q u e u t = S P L  
f l  

w h i l e  t " $ v a l i d "  - e q  0 3 
d Q  

c a s t  S q u a u e  in 

(b S P L  
s p l  ! S P L  ) v r 1 r d - l  
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q u e u e L S P L  
11 

# u s e r  e n t e r e d  s o m e t h i n g  - l o o p  b a c k  to c a s e  to c h e c k  i t  

d o n e  
e s a c  

# v a l i d  - s e t s  f l a g  to i n d i c a t e  v a l i d  input 
# O - n o  1 - y e s  
va 1 i d = O  

# c h e c k  i f  c o p i e s  i s  n u l l  = )  u s e r  w a n t s  d e f a u l t  
i f  C - z  " $ c o p i e s "  3 
then 

c o p i e s = l  
vZlid=l 
f l  

# c h e c k  i f  u s e r  e n t e r e d  v a l i d  n u m b e r  
X d o n e  b y  c h e c k i n g  ~f 1 ) input ic , input i s  n o t  a n u m b e r  
i f  t 1 -gt " $ c o p i e s "  3 
t h e n  

w h i l e  [ " J v a l i d "  -eq 0 3 
d o  

# i n v a l i d  a n s w e r  
e c h o  ' C o p i e s  n o t  n u m e r i c  - r e e n t e r  \ c '  

read c o p z e s  

# u s e r  e n t e r e d  c a r r i a g e  r e t u r n  = >  d e f a u l t  
i f  C - z  " $ c o p i e s "  3 
t h e n  

v a  1 i d =  1 
c o p 1  e s =  1 

# u s e r  e n t e r e d  n o n  n u m e r i c  
e l a f  t 1 - g t  " $ c o p i e s "  3 
t h e n  

val i d = O  

# u s e r  e n t e r e d  v a l i d  n u m b e r  
e l s e  

f i  
d o n e  
f i  

Va l  i d = l  

(I v a l i d  - r e t s  f l a q  t o  i n d i c a t e  v a l i d  i n p u t  

v a  I i d m 0  
( I O - n a  1 - y e 6  

# i f  d e l e t e  i s  n u l l ,  u s e r  c h o s c  d c f r u l t  
i f  c - L  " * d e l a t e "  3 
t h c n  

v a 1  idel 
d e  let e a Q  
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f l  

U d o e s  u s e r  w a n t  to d e l e t e ?  
w h i l e  C " S v a l i d "  - e q  0 1 
d G  

c a s e  ( d e l e t e  i n  

I u s e r  w a n t s  to d e l e t e  
y I Y I y e s  : Y e s  ) v a l i d z l  

d e l e t e = l  , ,  

# u s e r  d o e s  n o t  w a n t  to d e l e t e  
n I N I n o  I No ) v a l i d = l  

d e l e t e = O  , ,  

U inva1:d a n s w e r  
6 ) e c h o  ' D e l e t e  r e s p o n s e  i n v a l i d ,  d e l e t e  e a c h  a f t e r  printing' \ c  

r e a d  d e l e t e  

# u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  
i f  I - 2  " $ d e l e t e "  1 
t h a n  

v a l i d = l  
d e l e  t e - 0  

f l  

# u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b a c k  u p  to c a s e  to c h e c k  i t  

d o m e  
e s a c  

U v a l i d  - s e t s  f l a g  to i n d i c a t e  v a l i d  i n p u t  
# 0 - n o  1 - y e s  
v a l  i d = O  

U i f  c o n f i r m  i s  n u l l ,  u s e r  c h o s e  d e f a u l t  
i f  C - 2  " $ c o n f i r m "  1 
t h e n  

valid.1 
c o n i  i rm=O 
f l  

C d o e s  U S E T  want t o  c o n f i r m  c a s h  9 

w h i 1 e  C " ( v i l i d "  -cq 0 1 
Bo 

c a s e  ( c o n f i r m  i n  

u * e r  w a n t s  to c o n f i r m  e a c h  
y I Y I y c s  I Y c s  ) v a l i d l r l  

c a n f i r m ~ l  , ,  

0 u s e r  d o c s  n o t  want. t o  c o n f i r z ~  e a c h  
n I N I n o  : No ) v r l r d = l  

c o n f i r m - 0  , ,  

ba i n v r l r d  a n s w e r  
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x 

i t  ) e c h o  ' C o n f i r m  r e s p o n s e  i n v ~ l i d ,  c o n f i r m  e a c h ?  \ c  
r e a d  c o n f i r m  

u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v i l u e  
i f  C - z  " $ c o n f i r m "  1 
t h e n  

v a l i d -1 
conf irm=O 
f l  

ti u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b a c k  u p  to c a s e  to c h e c k  i t  

d o n e  
e s a c  

ti r e a d  f i l e s  to b e  p r i n t e d  
f o r  file in $ f i l e s  
d o  
W a d i r e c t o r y ?  y e s  

i f  C - d  $ f i l e  I 
then 

e c h o  5 1 1 l e  I S  a d i r e c t o r y  - c a n  not p r i n t  i t  

ti e x i s t 7  n o  
elif L 1 - s  $ f i l e  1 
t h e n  

e c h o  S f i l e  d o e s  not e x i s t  - c a n  n o t  p r i n t  i t  

# e x i s t s  - y e s 5  
e l s e  

# u s e r  w a n t s  to c o n f i r m  e a c h  
i f  C " $ c o n f i r m "  - e q  1 1 
t h e n  

e c h o  " Print S f i l e  ( y  o r  n )  9 \ c '  
v a l i d = O  
w h i l e  C " $ v a l i d "  - e q  0 I 
d o  

r c ~ d  c h e c k  

c a s e  ( c h e c k  in 
e c h o  

# o k  t o  p r i n t  
y ) prnt 

v a l i d ~ l  ; ;  

d o n ' t  p r i n t  
n ) v r l i d r l  ; ;  

i n v a l i d  r e s p o n s e  

e s a c  
) e c h o  ( r e a p o n r e  'is n s i t h e r  Y e s  n o r  No, r e e n t e r  \ c  ' i ;  

d o n e  

e l s e  
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# u s e r  d o e s  not w a n t  t o  c o n f i r m  e a c h ,  s o  print r a c h  in turn 
p r n  t 

f l  

f l  

d o n e  
1 
# e n d  prprmt 

prnt 0 { 

8 called b y  prprmt 

i f  I "Sdelete" -eq 1 1 
then 

~ r l o o p  
rm Sfile 
echo S f i l e  deleted 

p r l ~ o p  
else 

f l  

J 

# e n d  prnt 

p r l o o p  0 ( 

(1 called by prnt 

1 = 1  
w h i l e  [ " S i "  - l e  " S c o p i ~ s "  1 
d o  

lpr - 5  - q  Squeue Sfile 
echo P r i n t i n g  Sfile done 
i='expr S i  + 1 ' 

d c n e  
1 
It end prloop 

scrn 0 ( 

k resets the rectangle f o r  reading input 

thisline 32 
rectangle 1 40 

r c r c t r c r  0 ( 

n o r m a  1 
m v u p  
s c r n  
mvdown 1 
I 
# e n d  r c S Q t S C r  

1 5 2  
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# print - MAIN DRIVER 
# test for missing argument 
# i f  argument missing, assume u s e r  wants to be prompted f o r  input 
i f  C $ 0  -eq 0 I 
then 

PrPrmPt 
eri t 
f l  

# i f  user supplies argumentts), assume user d o e s  not want to be 
W prompted for input 
# validate u s e r  supplied input 

X no files to start with 
s o n i e f  i l e s = O  

X no files to put in y e t  
f lg=O 
while L " C # "  -ne 0 3 
d o  

# file a directory? 
X y e s  - don't print i t  

1 f  C -d $ 1  3 
then 

echo 5 1  is directory, can not print i t  

# file exist? 
# no - print doesn't make sense 

e l 1 f  c ' - 5  5 1  3 
then 

echo 5 1  d o e s  n ~ t  exist, can not p ~ i n t  i t  

R e k  t o  print 
elif I "5flg" -eq 0 3 
then 

lpr -s -q SPL $ 1  
f l g = 1  
somefiles=l 
echo Printing 5 1  done 

# ok t o  print 
else 

1pr - 5  -q SPL $ 1  
echo Printing 5 1  done 

f l  

0 get next file in list 
shift 

done 

# nothing to Print 
i f  "Ssarnefiles" -eq 0 3 
then e c h o  All of the files were directories o r  did not e x r s t  

echo Print did not occur 
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# this shell u s e s  "rmdir" to imitate B T O S '  "remove directory" 

4 this shell uses cursor control routines written in C - 
# inverse 
Y mvdown 
# m v  u p  
# no rma 1 
x rectangle 
a t h  i 5 1 I TIC 

# r m d p r m p t  1 s  like E T O S ,  1 e ,  i t  prompts the user for input 

t! trap the u s e r  hitting delete key - don't want to be left in inverse mode 

trap "normal, mwdown 4 ,  exit" 2 

mvdown 1 
echo Remove directory 

mvdown 1 
echo Old directory name \ C '  

mvdowrl 1 
thisline 1 
echo ' CDe;ete a l l  files in directory71 \ c '  
mvdown 1 
thisline 1 
echo ' [Confirm each while deleting'l \ c '  

mvup 2 
inverse 
scrn 
read dirfile 
resetscr 

~ n v e r s e  
scrn 
read del 
rese tscr 

inverse 
scrn 
read confirm 
rese t scr 
thisline 1 

W valid - s e t s  flag t o  indicate valid input 
# 0 - no 1 - yes 
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val i d = O  

i f  del is n u l l ,  u s e r  chose default 
i f  C - 2  " $ d e l "  1 
then 

valid-1 
d e l = O  
f l  

# does user w a n t  to d e l e t e  all files' 
w h i l e  I " 5valid" -eq 0 1 
do 

c a s e  S d e l  in 

Y user wan?. to deiete all file; 
y I Y ' yes ~ Yes > valid=l 

d e l = l  , ,  

U u s e r  does no.1 went t o  d e l e t e  all files 
n ~ N I nc No ) valid=). 

d e l = O  , , 

# invalid answer 
4 ) echo ' D e l e t e  all files r e s p o n s e  i n v a l i d ,  d e l e t e  all files o k ?  \ c  

read del 

a user entered carriage r e t u r n ,  default value 
i f  C - z  "$del" 1 
then 

valid=l 
d e l = O  
f l  

a user entered scmething e l s e ,  loop back u p  to case t o  check i t  

e sac 
done 

X valid - sets flag to indicate valld input 
4 l o  - no 1 - yes 
v a  1 id=O 

D i f  confirm i s  n u l l ,  user entered default 
i f  C - - z  " $ c o n f i r m "  1 
then 

v a 1,i d = 1 
conf i rm=O 
f l  

P does user w a n t  t o  c o n f i r m  e a c h ?  
w h i l e  C " $ v a l i d "  -eq 0 1 
d o  

c a s e  Oconf irm in 

user wants t o  c o n f i r m  each 
y : Y : y e s  ; Yes ) v a l r d = l  
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c o n f i r m = i  , ,  

0 u s e r  d o e s  n o t  w a n t  to c o n f i r m  e a c h  
n ; N : n o  I No ) v a l i d = l  

c o n f i r m - 0  ; ;  

Y i n v a l i d  a n s w e r  * ) e c h o  S c o n f i r m  ' i s  n e i t h e r  Y e s  n o r  N o ,  c o n f l r m  e a c h 7  \ c  ' 
r e a d  c o n f i r m  

# u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
i f  [ - z  " S c o n f i r m "  1 
t h e n  

v a  1 1 d =  i 
c u n f  1 r m = O  
f i  

# u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b a c k  u p  to c a s e  to c h e c k  i t  

e s a c  
d o n e  

1 a d i r e c t o r y ?  n o  
i f  t I - d  S d i r f i l e  1 
t h e n  

e c h o  S d i r f i l e  n o  s u c h  d a r e c t o r y  - c a n  n o t  r e r n o v ~  i t  

e x i t  
f l  

# e x i s t s  

U i f  u s e r  d o e s  n o t  w a n t  t o  d e l e t e  a l l  f i l e s  i n  d i r e c t o r y ,  t h e n  
0 c a n  n o t  r e m o v e  t h e  d i r e c t o r y  i f  i t  h a s  f i l e s  
i f  I " $ d e l "  I 0 1 
t h e n  

Y d e t e r m i n e  i f  d i r e c t o r y  is e m p t y  b y  l i s t i n g  i t s  c o n t e n t s  a n d  
0 p i p i n g  t h a t  to w c  to c o u n t  t h e  n u m b e r  of c h a r a c t e r s  

c o u n t = ' l s  I d i r f i l e  I w c  - c  

i f  I " S c o u n t "  - e q  0 1 
t h e n  

4 l  i f  c o u n t  1 5  0 ,  t h e n  d i r e c t o r y  is e m p t y  a n d  c a n  b e  r e m o v e d  

r m d i r  L d i r f i l e  
e c h o  R e m o v i n g  d i r e c t o r y  S d a r f i l e  d o n e  

W c o u n t  n o t  z e r o  - f i l e s  i n  d i r ~ c t o r y ,  c a n  n o t  r e m o v e  i t  

e l s e  

f l  

e x i t  

e c h o  D i r e c t o r y  I d i r f i l e  i s  n o t  e m p t y ,  c a n  n o t  r e m o v e  a t  

f l  

U s e t  f l a g  to s h o w  n o  s u b d i r e c t o r i e s  
s o m e d i  r = O  

1 5 7  



i f  t 5 s o m e d i r "  - e q  1 1 
t t ; e n  

e c h o  D i r e c t o r y  c o n t a i n s  subdirectories 
e c h c  C a n  n o t  d e l e t e  S d i r f . 1 ~  u r , t ~ l  s u % d , r e c + o r i e s  a r e  r e m o v e d  
e x :  t 

:. 

4 2 5 ~ 1  i n , i : : ; ' e a  ~ . a n ! e d  t c  c o n f i r m  e a c h ,  o n e  at a t i m e  
i f  ; ' 5 r c r . f i r m '  - e 9  ! 1 
the . :  

Y j e t  f I = g  tc 1 t o  S : . . G W  OF. t o  d e l e r e  d i r e c t o r y  
B c h a n g e  i t  !o 0 i f  u s e - '  d c e j  no! w a n t  t L  d e l e t e  d f l l e  
(t ther?ior-, c a n n o t  d e l e t e  d i r e c t o r y  

G k !  : g = l  
' 3 1  f > ! e  in $ f l i e s  

d i  
e c h o  " D e l e t e  S f i i e  ( y  ~r n )  7 ;c" 
v a l  1 d = 2  
w h : l e  C " f ~ a l i d "  - e q  5 1 

C l C  

y e a d  c h e c k  

e c ! , c  

~ - . s E  5 c F . e : k  i n  . _  

W 

P 

t 

dc:.'! d e l e t e  
n I v a l i d = l  

o k f l g = O  I I 

i r i a l i d  r e s p o n s e  
.d ) e c h o  S r e s p c n s e  ' 1 5  n e i t h e r  Y e s  nor No, r e e n t e r  \ c  ' , ,  
C S d C  

- J o n €  

il i, n I 
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e c h o  D e l e t i n g  ( f i l e  d o n e  
d o n e  

f l  
i f  C " 5 o k f l g "  - e q  1 1 
t h e n  

r m d i r  S d i r f i l e  
e c h o  R e m o v i n g  d i r e c t o r y  5 d i r f i l e  d o n e  

e c h o  D i r e c t o r y  S d i r f i l e  15 not e m p t y ,  c a n  not r e m o v e  i t  

e l s e  

f l  
1 
t end r m d p r m p t  

s : r n  ( )  I 
t r e s e t s  the r e c t a n g l e  f c r  r e a d l n g  lnput 

t h i s : i n e  ? B  
r e c t a n g l e  1 4 0  

1 
I) end 5 c r n  

r e s e t s c r  0 ( 

n o r m a  1 
mv up 
s c r n  
m v d o w n  1 
1 
I) end r e s e t s c r  

r e m d i r  0 { 

# c a l l e d  b y  m a i n d r i v e z  

t i s  i t  a d i r e c t o r y '  
i f  C 1 -d 5 n a m e  1 
t h e n  

e c h o  5 n a m e  n o  s u c h  d i r e c t o r y  .- c a n  not r e m o v e  i t  
e x 1  t 
f l  

I d e t e r m i n e  i f  d i r e c t o r y  is e m p t y  b y  l i s t i n g  its c e n l e n t s  a n d  
0 p i p i n g  that to w c  to c o u n t  the n u m b e r  o f  c h a r a c t e r s  

count='ls )name wc -c' 

4 l  I f  count i s  0, t h e n  d i r e c t o r y  is 
i f  C "(count" - e q  0 1 
t h e n  

r m d i r  I n a m e  
e c h o  R e m o v i n g  directory Snarne 

I c o u n t  not z e r o  - f i l e s  1n direr. 
e l s e  

e c h o  D i r e c t o r y  $ n a m e  is n o t  e m p  
f l  

e m p t y  a n d  c a n  b e  r e m o v e d  

d o n +  

o r y ,  c a n  not r e m o v e  i t  

y ,  c a n  not r e m o v e  l t  

1 5 9  
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1 
U e n d  r e w d a  I 

? r e m o v e  d i r e c t o r y  - MAIN DRIVER 

P t e s t  f o x  m i s s i n q  a r q u m e n t  
# i f  a r g u m e n t  m u l > s i n g ,  a s s u m e  u s e r  w a n t s  t o  b e  p r o m p t e d  f o r  i n p u t  
l f  L S Y  - c q  c 1 
: P e n  

e c h o  l ) i J  n o t  s p e c ~ f y  d i r e c t o r y  - r e e n t e r  
e x  1 t 
1 1  

U i f  f i r s t  a r g u n . e r . ?  i s  " d i r e c t o r y "  - u s e r  -+)ants t o  r e m a v e  a d i r e c t o r y  
i f  [ ~ ' $ 1 '  = d ; r r i i i r y  3 

t p .en  

C , '  d n l v  2 a r g u m e n t s  - u s e r  d o e s  n o t  w a n t  p r o m p t ~ n g  
i f  : S *  - e q  2 1 
t h.n 

n a m e - 5 2  
r e w d  r 
e x 1  t 

X ir,va!id u s e  o f  ~ e j ; . o v e  cem27:*t?d 

e c h o  N c  ; u r h  c o m m a n d  - R e n s v e  $ 1  - r e @ r . ? e r  c o m m a n d  

1 6 0  
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Y this shell uses "mv" t o  imi ta?e B T O S '  "rename" 

# this uses cursor control routines written in C - 
# inverse 
Y mvdown 

Y normal 
# rectangle 
P this 1 i n e  

M K L V U P  

M trap the user hitting delete key - d o n ' t  w a n t  to remain in inverse 

trap "normal, mvdown 4, exit" 2 

mvdown 
echo R e n a m e  

mvdown 1 
echo ' Old file name \ c '  
mvdown 1 
thisline 1 
echo ' New file n a m e  \ C '  

mvdown 1 
thisline 1 
echo [Overwrite ok'l \ C '  

mvdown 1 
thisline 1 
echo ' [Canfirm each91 \ C '  

m v u p  3 
inverse 
icrn 
r e a d  oldfile 
r c r t t s c a  

invcrsc 
s c r n  
r e a d  newfile 
r e r e t s c r  

inverse 
S C T n  

r c 4 d  O V Q T  
r m s e  t icr 

inverse 
icrn 

1 6 1  
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r e a d  c o n f i r m  
y ' s r '  . 

t h i s l i n e  1 

X v a l i d  - s e t s  f l a g  t o  i n d i c a t e  v a l l d  ~ n p u t  
4 0 - n o  1 - y e s  
v a  1 i d = O  

It I I  o v e i  : c  nu:; u s e r  c h o s e  d e f a u l t  
i f  [ - z  " S o v e r "  1 
t h e n  

v + .  i d = !  
c ' r e r = G  

f ,  

X d o e s  u s e r  w a r t  t o  o v e r w r i t e 7  
w%iie C ' $ v a l i d '  - e q  D 1 
d G  

c a s e  5 o v e r  i n  

# u s e r  v s a n t s  t o  o v e r w r i t e  
y : Y I y e s  I Y e 5  ) v a l i d = l  

o v e r = l  , ,  

# u s e r  d o e s  n o t  want t o  o v e r w r i t e  
n I4 I n o  I No ) v a i i d = l  

o v e r = O  , , 

X i n v a l i d  a n s w e r  
0 ) e c h o  O v ~ r w r i t ?  r e s p o n s e  i n v a l i d ,  o v e r w r i t e  ok' \ c  ' 

r o a d  c v e r  

44 u s e r  e n t e r e d  carriage r e t u r n ,  d e f a u l t  v a l u e  
i f  C - L  " S o v e r "  I 
the:, 

v a l i d = l  
o v o r = O  
f l  

fi u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b a c k  u p  to c a s e  to c h e c k  l t  

t s a c  
d o n e  

II b a l i d  - s e t s  f l a g  t o  ~ n d i c o t c  v a l i d  i n p u t  
II c - n o  1 '̂ y e s  
v a  l i d - 0  

N 1 1  cof.Pirm i s  n u l l ,  u s e r  c h o r e  d e f a u l t  
i f  C - t  " l c o n f i r w '  3 
t h F n  

va1id.l 
c c n f  ; r7i1 0 
f l  
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0 d o e s  u s e r  w a n t  t o  c o n f i r m  e a c h ?  
w h i l e  C " S v a l i d "  - e q  0 1 
d o  

c a s e  S c o n f ~ r m  i n  

X u s e r  w a n t s  to c o n f i r m  e a c h  
y : Y I y e s  I Y e s  ) v a l i d = :  

c o n f i r m = l  , ,  

# u s e r  d o e s  n o t  w a n t  to c o n f i r m  e a c h  
n I N I n o  I N o  ) v a l i d = l  

c o n f i r m = O  , ,  

R i n v a i l d  a n s w e r  * : e c h o  ' C o n f i r m  r e s p o n s e  i n v a l i d ,  c o n f i r m  e a c h '  \ c  ' 

r e a d  c o n f i r m  

# u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
i f  C - z  " 5 c o n f i r m "  1 
t h e n  

v a l i d i l  
c o n f  1 r m = O  
f l  

e s a c  
d o n e  

1 i s  t h e  f l l e  to b e  r e n a m e d  a d i r e c t o r y 7  y e s  
i f  I -d B o l d f i l e  1 
t h e n  

e c h o  S o l d f i l e  is a d i r e c t o r y  c a n  n o t  reftame 
e x 1  t 
f l  

k e x i s t ?  n o  
i f  [ 1 - s  S o l d f I l e  1 
t h e n  

e c h o  S o l d f i l e  n o  s u c h  f i l e  c a n  no; rename 
e x 1  t 
f 1  

# i s  s e c o n d  f i l e  a d i r e c t o r y '  
w y e s  
i f  C - d  I n c w f i l e  1 
t h e n  

e c h o  D i d  n o t  r e n a m e  ( O l d f i l e ,  $ n e w f i l e  a d i r e c t c r y  
e x i t  
f r  

8 d o a s  newfile e x i s t ?  n o  
i f  C I - I  lnewfilc 3 
t h e n  

I d o e s  u s e r  w a n t  t o  confirm, y e s  
i f  c " $ c o n f i r m "  - c q  1 I 
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# 

then 
echc ' F i e n a m e  S o l d f i l e  t o  Snewfile' \ c "  
v a l  i d = O  
w h i l e  C " L v a l i d "  -eq 0 3 

do 
r e a d  c h e c k  
e c h o  
cas? S c h e c k  in 

ok t o  rer.ar.lc 
y )  p r n c v e ~  
v a l , d = I  , , 

d c l r . '  t r e n a m e  
r. ) e c h o  G i d  n o t  r e n a m e  S n e w f i l e  t o  S o l d f l l e  

v a 1 1 d = l  , , 

inval :d r e s p o n s e  
4 ) e c h o  $ r e s p o n s e  ' i s  n e l t h e r  Y e s  n o r  N o ,  r e e n t e r  i c  , ,  
e s a c  

d o n e  

# u s e r  d o e s n ' t  w a n t  to c o n f ~ r m  
e l s e  

f l  

p r n o v e r  

W n e w f i l e  e x i s t s  
el s e  

I d o e s  u s e r  w a n t  to c o n f i r m  e a c h ?  y e s  
i f  C " 5 c c n f l r m "  - e q  1 I 
t h e n  

e c h o  " R e n a m e  S o l d f ~ l e  to S n e w f i l e 7  i c "  
val i d = O  
w h i l e  C " S v a l l d "  -eq 0 1 
d o  

r e a d  c h e c k  
e c h o  
c a s e  i c h e c k  in 

U o k  t o  r e n a m e  
y )  i f  t "(over" -tq 1 3 

t h t n  
p r o v e r  
v a l l d = l  

el s e  
t c h o  D i d  n o t  r e n a m e  t o l d f i l t ,  ( n e w f i l e  ~ l r e a d y  + x i r t s  
v r l i d = l  

f l  , I  

d o n ' t  r e n a m e  
n ) t c h o  C l d  n o t  r e n a m e  5 n e m d 1 l c  t o  i o l d f i l e  

v ~ l l d - 1  , , 
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# i n v a l i d  r e s p o n s e  

e s a c  
) e c h o  ( r e s p o n s e  ' I S  n e i t h e r  Y e s  n o r  No, r e e n t e r  \ c  , ,  

d o n e  

t u s e r  d o e s n ' t  w a n t  to c o n f i r m  
e l s e  

# d o e s  u s e r  w a n t  t o  overwrlte' y e s  
i f  [ " $ o v e r "  -eq 1 3 
t h e n  

p r o v e r  

ti u 5 e r  d o e s n ' t  w a n t  t o  o v e r w r l t e  
e l s e  

f l  

e c h o  D l d  n o t  r e n a m e  S o l d f i l e .  S n e w f l l e  a l r e a d y  e x i s t s  

f l  

# e n d  b i g  i f  
f l  

I 
# e n d  r e n p r m t  

s c r n  0 f 
# r e s e t s  the r e c t a n g l e  f o r  r e a d i n g  input 

t h i s l i n e  21 
r e c t a n g l e  1 50 

1 
t end s c r n  

r e s e t s c r  0 { 

n o r m a  1 
m v u p  
s c r n  
m v d o w n  1 
I 
0 e n d  r c r r t s c r  

p r n a v c r  0 { 

t c a l l e d  f r o m  r c n p r m t  

mv ( o l d f i l e  t n e w f i l e  
e c h o  R e n a m i n g  ( o l d f l l e  to t n e w f i l c  
) 

# e n d  p r n o v e i  

p r o v e r  0 { 

0 c a l l e d  from renprrnt 

mv 6 o l d f l l c  (newfile 

d o n e  
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e c h o  R e n a m i n g  S o l d f i l e  t o  ( n e w f l l e  \ ( o v e r w r a t i n g \ )  
I 
0 e n d  p r o v e r  

d o n e  

h r e n a m e  - MAIN DRIVER 

h t e s t  f o r  m i s s i n g  a r g u m e n t  
44 i f  a r g u m e n t  m i s s i n g ,  a s s u m e  u s e r  w a n t s  to b e  p r o m p t e d  f o r  input 
i f  C S W  - e q  0 1 
t h e n  

r e n p r m p  t 
e x, t 
f :  

X i f  u s e r  s u p p l i e s  a r g u m e n t ( s ) ,  a s s u m e  u 5 e r  d o e s  n o t  w a n t  t o  b e  
S p r o m p t e d  f o r  i n p u t  
t v a l i d a t e  u s e r  s u p p l i e d  i n p u t  

(e o n e  a r g u m e n t  - n o t  e n o u g h  
i f  [ 5 w  - e q  1 1 
t h e n  

e c h o  N o t  e n o u g h  f i l e 5  l i s t e d  - r e e n t e r  
ex: t 
f l  

W m o r e  t h a n  t w o  a r g u m e n t s  - t o o  m a n y  

t h e n  
i f  r S W  -gt 2 1 

e c h o  M o r e  t h a n  t w o  f i l e s  l i s t e d  - r e e n t e x  
e x a  t 
f l  

Y f i r s t  f i l e  a d i r e c t o r y ’  

W y e s  - c a n  n o t  d o  r e n a m e  
1 f  I -d 5 1  3 
t h e n  

e c h o  5 1  is d i r e c t o r y  - c a n  n o t  r e n a m e  
e x 1  t 
f l  

W d a e s  f i r s t  f 1 1 e  c x l r t ’  

W n o  - r e n a m e  w i t h  i t  d o e s  n o t  m a k e  s e n s e  
I f  I ’ - 5  $ 1  3 
t h e n  

e c h o  $ 1 .  n o  s u c h  f i l e  - c a n  not r e n a m e .  
c x i  t 
f l  

W f i r s t  f i l e  e x i s t s  

Y 1 5  s e c o n d  f i l e  i d i r e c t o r y ?  
W y e s  
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i f  C - d  $ 2  1 
t h e n  

t c h o  D i d  n o t  r e n a m e  5 1 ,  $ 2  a d i r e c t o r y  
e x i t  

# d o e s  t h e  s e c o n d  f i l e  e x i s t ?  
1 n o  - c r e a t e  i t  

e l i f  c I - 5  5 2  1 

mv 5 1  5 2  
e c h o  R e n a m i n g  $ 1  to S Z  d o n e  
e x 1  t 

t h e n  

tl s e c o n d  f i l e  e x i s t s ,  o v e r w r i t e  
e!sr 

e c h o  Did n o t  r e n a m e  S o l d f i l e ,  S n c w f i l e  a l r e a d y  e x i s t s  

f l  
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# * + t t * 0 + * * t t * O * * t 4 Q t * * t t ~ ~ 4 ~ ~ ~ t 4 ~ t ~ + ~ ~ * ~ t ~ ~ ~ + * + t * 5 + ~ * * ~ + O ~ ~ 4 ~ ~ u ~ t ~ ~ ~  
# shell script namr set 
# November 2 9 ,  1986 
# R L o f f m a n  

# this shell uses "chmod" to imitate B T O S '  "set protection" and 
I "srt directory protection" 

# b e c a u s e  there is already a system command s e t ,  the system c o r n a n d  
U will be the one that 1 s  executed instead of thls verslon of set 

U t o  u s e  this version of s e t ,  either 
U 1 specify full path name to this set or 
# 2 m a k e  t h e  path of the user include the path t o  the 
# directory where this is located and place this path 
(I before the path to t h e  system s set THlS IS NOT ADVISED 

# this uses cursor control routines w a l t t e n  I n  C - 
# inverse 
U mvdown 
U n v u p  
U no rma 1 
# 
U thi sl inc 

rec t ang 1 e 

setpmt 0 ( 
(I called by m a i n  driver 

# trap the user hittlng the delete key - d o n ' t  want to be l e f t  in 
# inverse mode 

trap " n o r m a l ,  mvdown 4 ,  exit" 2 

# check i f  is f i l e  or directory s e t  protection 
# k i n d  was s e t  in main driver 

r f  c "$kind" - f 1 
then 

m v d o w n  
rcho S e t  protection 
wvdown 1 
r c h o  ' F i l e  l r r t  

echo B a t  directory protection 
m v d o w n  1 
eshe D i r e c t o r y  name 

e l s e  ' 

I 1  
\ e '  

m v d a r n  1 
t h r r l i n e  1 
r c h o  ' N e w  p r o t s o t i o n  l e v e l  ' \ ( l S ,  S o r  O \ )  ' \ a '  

168 
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t h i s l i n e  1 
e c h o  ' CConfirm e a c h 7 1  

mvup 2 
i n v e r s e  
s c r n  
r e a d  f i l e s  
r e s e t  s c r  

i n v e  r se 
s c r n  
r e a d  p r o t  
r e s e  tscr 

i n v e r s e  
s c  rn 
read c o n f i r m  
r e s e t s c r  

t h i s 1  i n e  

I c h e c k  f o r  v a l i d  p r o t e c t i o n  level 
c k p r o t  

I v a l i d  - s e t s  f l a g  to i n d i c a t e  v a l i d  input 
# 0 - n o  1 - y e s  
val id=O 

t i f  c o n f i r m  is n u l l ,  u s e r  c h o s e  d e f a u l t  
i f  C - t  " $ c o n f i r m "  3 
t h e n  

v a l i d s l  
conf i r m = O  
f l  

1 d o e s  u s e r  w a n t  t o  c o n f i r m  e a c h 7  
w h i l e  t " $ v a l i d "  - e q  0 I 
d o  

c a 5 e  $ c o n f i r m  in 

0 u s e r  wants to c o n f i r m  e a c h  
y I Y : y e s  : Y e s  ) v a l i d = l  

c o n i i r m = l  ) ,  

# u s e r  d o e 5  not w a n t  to c o n f i r m  e a c h  
n : N : n o  : No 1 val1ds-l 

c o n f i r m = O  ; ;  

\ C '  

t i n v a l i d  answIcr * e c h o  ( c o n f i r m  ' a s  n e i t h e r  Y e s  n o r  N o ,  c o n f i r m  c a c h 7  \ c  
m v u p  1 
i n v e r s e  
s c r n  
r e a d  c o n f i r m  
r e r e t s c r  

169 
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t h i r l i n e  1 

# u s e r  e n t e r e d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
i f  c - 2  "5COPLP1THL" 3 
t h e n  

v a l  i d = l  
c o n f  irm=O 
f l  

x u s e r  e n t e r e d  s o m e t h i n g  e l s e ,  l o o p  b o c k  u p  to c a s e  to c h e c k  i t  

e s a c  
d o n e  

n v d o w n  i 

P g o f l g  i n d i c a t e s  o k  to g o  a h e a d  a n d  s e t  p r o t e c t i o n  
0 s e t  f o r  e a c h  f i l e  
# 1 - o k  0 - n o t  o k  

U r e a d  f i l e s  to b e  p r o t e c t e d  
f o r  f i l e  in S f i l e s  
d o  

# i n i t i a l i z e  
g o f  l g = 1  

I a d i r e c t o r y '  yes. 
i f  [ -d S f i l e  1 
t h e n  

i f  C " $ k i n d "  = f 1 
t h e n  

e c h o  ( f i l e  I S  a d i r e c t Q r y  - c a n  n o t  s e t  p r o t e c t i o n  a s  a f l l e  
g o f  1gL-0 

f l  

e l i f  I " $ k i n d "  = f 1 
t h e n  

# d o e s  t h e  f i l e  e x i s t ?  n o  
i f  c ' - s  (file I 
t h e n  

e c h o  ( f i l e  d o e s  n o t  e x i s t  - c a n  n o t  s e t  p r o t e c t l o n  
g o f l g r O  

f l  

e l s e  C " $ k i n d "  = d 1 
i f  C I -d $ f i l e  1 
t h e n  
e c h o  I f i l t  is n o t  a d i r e c t o r y  - c a n  n o t  r e t  \ c '  
e c h o  p r o t e c t i o n  1 5  A d i r e c t o r y  
g o P l g = O  

f l  

f l  

I )  c h e c k  g o f l g  to s e e  i f  f i l e l d i r e c t o r y  w a s  v a l i d  f o r  t y p e  o f  s e t  

1 7 0  
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i f  I " 5 g o f l g "  - e q  1 3 
t h e n  

# u s e r  i n d i c a t e d  w a n t e d  to c o n f i r m  t a c h .  o n e  at a t 1 m e  
i f  C " $ c o n f i r m "  -eq 1 I 
t h e n  

e c h o  "Set p r o t e c t i o n  f o r  S f i i e  ( y  o r  n)' \ c "  
v a l  i d = O  
while t " § v a l i d "  - e q  0 I 
d o  

r e a d  c h e c k  
e c h o  
c a s e  $ c h e c k  in 

o k  to set p r o t e c t i o n  
y 1 y e s  : Y : Y e s  ) c h p r o t  

v a l i d = l  , ;  

d o n ' t  set p r o t e c t i o n  
n I n o  I N N o  ) v a l i d = l  ; ,  

i n v a l i d  r e s p o n s e  
t i e c h o  $ r e s p o n s e  ' i s  n e i t h e r  Y e s  n o r  No, r e e n t e r  \ c  ' , ;  
e s a c  

d o n e  

u u s e r  d o e s  not w a n t  to c o n f i r m  e a c h ,  s o  set p r o t e c t i o n  f o r  
u e a c h  in t u r n  

e l s e  

f l  

c h p r o t  

f i  
d o n e  
I 

U e n d  o f  s e t p m t  

s c r n  0 f 
# r e s e t s  the r e c t a n g l e  f o r  r e a d i n g  input 

t h i s l i n e  37 
r e c t a n g l e  1 30 

1 
(I e n d  s c r n  

r e s e t s c r  0 f 

n o r m a  1 
m v u p  
s c r n  
m v d o w n  1 

1 
e n d  r e s e t s c r  

1 7 1  
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chprot ( )  ( 
# called by main driver a n d  retpmt 

chmod S p r o t  S f l l e  
echo Setting protection for Jfile lane 
3 
U end chprot 

ckprot 0 ( 

# called by main driver and sctpmt 
# check that protection is valid 
i f  1 "5prot" = 1 5  1 
then 

el i f  [ ' S p r o t "  = 5 I 
t h e n  

e l i f  I "5prot" = 0 I 
!hen 

e 1 se 

prot=777 

p r o  t-555 

prot=700 

echo Sprot 1 5  an invalid protection level 
ex1 t 

f l  

I 
# end ckprot 

tl set - MAIN DRIVER 

U i f  argument missing 

then 
i f  c slt - e q  0 1 

echo Did not specify protection 
exi t 
f l  

# i f  f i r s t  argument is "protection" - user wants to set protections 
U o n  a file 
I f  t " 5 1 "  = protection 1 
then 
0 i f  only 1 argument - user wants prompting 

i f  C S #  - e q  1 1 
then 

kindxf 
setpnt 
e x 1  t 

U user does not want prompting 
else 

# save protection field to rend to ckprot 
# because calling another function wlll wlps out 5 arguments 
# shift a 1 1  files into holding varlable s o  not to lose them 

prot=52 

1 9 2  
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shift 2 
f i I t s o  
w h i l e  t " 5 1 "  - n e  0 3 
d o  

f i 1 e s = "  I f 1 1  e s 
s h i f t  

S 1 " 

d o n a  
c k p r o  t 

Y sei p r o t e c t i o n  f o r  e a c h  f i l e  

f o r  file in S f i l e s  
d o  

Y is f i l e  a d i r e c t o r y ?  
x y e s  - t h e n  c a n  not set p r o t e c t i o n  a s  a f i l e  

i f  t - d  $ f i l e  1 
t h e n  
e c h o  $ f i l e  i s  a d i r e c t o r y  n a m e  - c a n  not set \ c  
e c h o  p r o t e c t i o n  a s  a f i l e  

x d o e s  t h e  f i l e  e x i s t ?  
x n o  

elif t I - s  $ f i l e  1 
t h e n  

e c h o  F i l e  S f i l e  n o  s u c h  f i l e  

I) f i l e  e x i s t s  
e l s e  

f i  

c h p r o t  

d o n e  
exit 

f l  

e x 1  t 
f l  

u s e r  is s e t t i n o  d i r e c t o r y  p r o t e c t i o n  
i f  C " $ 1 "  e d i r e c t o r y  3 
t h e n  

i f  C " 5 2 "  L p r o t e c t i o n  1 
t h e n  

i f  C S I  -eq 2 1 

t h e n  
# u s e r  w a n t s  p r o m p t i n g  

k i n d = d  
s e  tpn.t 
exi t 

0 not e n o u g h  a r g u m e n t s  
clif I 511 -eq 3 1 
t h e n  

e c h o  N o t  e n o u g h  i n f o r m a t i o n  g i v e n  
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# user d o e s  not w a n t  prompting 
else 

c save p r o t e c t i o n  field to send to ckprot 
# because calling another f u n c t l o n  'e1;-111 wipe out S a r g u m e n t s  
8 shift all files into h o l d i n g  variable 5 0  not t o  l o s e  them 

p r  0 t = 5  5 

Shi! t 3 
i i ; e s =  
w k . i l e  C ' S + "  -r~e C 1 

do 
f i 1 e s = "  5 f i 1 es 5 1 " 
sh1 f t 

d o n e  
ckprot 

# 

# 
# 

U 

set p r o t e c t i o n  f o r  each file 

f o r  file in $ f i l e s  
do 

i s  file a d i r e c t o r y ?  
no - then c a n  no: set p r o t e c t i o n  as a d i r e c t o r y  
i=f I I - d  Sfile 1 
then 

echo S f i l e  ' i s  not a d a r e c t o r y  n a m e  - c a n  not \ c '  
echo set protection as a d i r e c t o r y  

d i r e c t o r y  e x i s t s  
else 

ChprGt 
f l  

c get n e x ?  directory 
d c n e  
exi t 

f l  

f l  

f l  

# invalid u s e  o f  set c o m m a n d  
e c h o  No s u c h  command - set 5 1  - reenter c o m m a n d  

1 7 4  
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t * * * ? * * * * ? * * * * * ? * * * ? C * * ? * ? * ~ ? * * ? * ? 4 * ~ * ? * * * * * * C ? ? * 4 * ~ ? ? * * * 4 4 4 * * * * * ? * ~  

U s h e l l  s c r i p t  n a m e  s o r t  

4t R Loflman 
D e c e m b e r  1 2 ,  1986 

(i this shell u s e s  " s o r t "  to i m i t a t e  BTOS' " s o r t "  

0 t h i s  s h e l l  u s e s  c u r s o r  c o n t r o l  r o u t i n e s  w r i t t e n  in C - 
U i n v e r s e  
U m v d o w n  
0 mv u p  
U n o r m a l  
# 
0 this 1 i n e  

r e c  t a n g  1 e 

# b e c a u s e  t h e r e  is a l r e a d y  I s y s t e m  cormnand s o r t ,  the s y s t e m  c o m m a n d  
Y will be the o n e  that 1 s  e x e c u t e d  i n s t e a d  of this v e r s i o n  of sort 

U to u s e  t h i s  v e r s i o n  o f  s o r t ,  e i t h e r  
# 1 s p e c i f y  f u l l p a t h  n a m e  to t h i s  sort or 
U 2 make the p a t h  of the u s e r  i n c l u d e  t h e  p a t h - t o  the 
U d i r e c t o r y  where this is l o c a t e d  a n d  p l a c e  t h i s  p a t h  
U b e f o r e  the p a t h  to t h e  s y s t e m ' s  sort THIS IS NOT ADVISED 

r o r t p r m p t  0 
U s o r t p r m p t  is' l i k e  BTOS, i e ,  i t  p r o m p t s  t h e U S E I  f o r  input 

u * * * * * * * * * * * * * ? ? ? ? * + * * * * * + * * + * * * t * * * * * * ~ ? ? ~ * * * ? ? ? ? * ? ? ? ? ? ~ ~ * * * * * * * ~ ~ ~ * * 4 *  

U t r a p  the user h i t t i n g  the d e l e t e  k e y  - d o n ' t  w a n t  to b e  lsft in 
I i n v e r s e  m o d e  

t r a p  " n o r m a l ,  m v d o w n  4 ,  e x i t "  2 

m v d o w n  
e c h o  Sort 

m v d o w n  
e c h o  ' Input f i l e s  

mvdown 1 
t h i s l i n e  1 
e c h o  O u t p u t  f i l e  

\ C '  

\ C '  

m v d o w n  1 
t h i s l i n e  1 
e c h o  B e g i n n i n g  s o r t  p o s i t i o n  \ c '  

m v d o w n  1 
t h i s l i n e  1 
e c h o  * E n d i n g  sort p o s i t i o n  \ C '  

m v u p  3 
i n v e r s e  
r c r n  
r e a d  files 
r e s +  t 5 c r  



inverse 
s c r n  
read outfile 
resetscr 

i nv E: s e 
s c r n  
read beginpos 
rcsetscr 

inverse 
s c  rn 
read endpcs 
reset s c r  

thisline 1 

# valid - s e t s  flag t o  indlcate valid input 
44 0 - n o  1 - yes 
val id=O 

0 check l f  user entened valid number f o r  b e g i n p o s  
I) d o n e  by c h e t k i n g  i f  1 ) input i e  I input I S  not a n u m b e r  
i f  C 1 g t  " S b e g i n p o s "  1 
then 

w k . i l e  [ "5vaiid" -eq 0 3 

d o  

# invalid answ"r 
echo ' B e g i n n i n g  sort p o s i t i o n  not a n u m b e ~  - reenter \ c '  

read beginpcs 

i f  t 1 - 9 '  "5bea:npcs" 1 
then 

e:se 

f l  

v a I i d = O  

valid=: 

done 
f i  

I valid - sets flag t o  indicate valid input 

valid=(! 

X check i f  user er.ter?d valid n u m b e r  f o r  e n d p o s  
# d o n e  by c h e c k ~ n g  i f  1 > input ie , input i s  not a numbei 
i f  [ 1 -gt ' Sendpos" 1 
then 

Y 0 - n o  1 - y e s  

.i-"ile C " S v a l i d "  -eq 0 1 
d o  

I i r v a l i d  a n s w e i  
e c i i c  ' E n d i n g  s o r t  p o s l t ~ o n  not a number - r e e n t e r  \ c '  
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r e a d  c n d p o s  

i f  t 1 -gt " l e n d p o s "  3 
t h e n  

e l s e  

f l  

Va 1 i d s 0  

v a l  id=l 

d o n e  
f l  

R b u i l d  l i s t  o f  f i l e s  to sort 
s o r t f i l e s =  

W n o  f i l e s  to s t a r t  w i t h  
s o m e f i l e s = O  

I )  no f i l e s  to s o r t  yet 
f l g = O  

# r e a d  f i l e s  to be s o r t e d  
f o r  f i l e  in S f i l t s  
d o  

(I f i l e  a d i r e c t o r y 7  
0 y e s  - d o n ' t  sort i t  

i f  C -d $ f i l e  I 
t h e n  

e c h o  J f i l e  1s d i r e c t o r y ,  c a n  not s o r t  i t  

I) f l l t  exist' 
I )  n o  - sort d o e s n ' t  m a k e  s e n s e  

e l i f  C 1 -s $ f i l e  1 
t h e n  

e c h o  $ f i l e  d o e 5  n o t  e x i s t ,  c a n  not sort i t  

I )  o k  t o  sort 
alii t " ( f l p "  - e q  0 3 
t h e n  

f l g a l  
r o m t f i l c r ~ l  
s o r t f  i l c s = " l r o r t  f i I t s  ( f  i 1 s ' '  

W o k  to s o r t  a n d  s o w e  a l r e a d y  t h e r e  
e l r e  

f i  
r e r t f i l e r m " ~ a o r : f i l r s  O f i l e "  

177 
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e c h o  Sort d i d  n o t  o c c u r  
e x i  t 

f l  

t c h e c k  f i l e  to p u t  r e s u l t s  i n t o  
P f i l e  a d i r e c t o r y '  
X y e s  - c a n ' t  s o r t  i n t o  i t  
i f  - d  S o u t f i l e  3 
t h e n  

e c h o  5 o u t f i l e  i s  d i r e c t o r y ,  c a n  n o t  s o r t  l n t o  i t  
e x 1  t 

f l  

X n o t  a d i r e c t o r y  

X n c ? s -  w i i 1  o v e r w r i t e  o t u p u t  f i l e  i f  i t  e x i s t s  
i f  L - 5  $ o u t f i l e  I 
t h e n 

el s e  

f l  

e c h o  S o r t i n g  f i l e s  i n t o  S o u t f i l e  \ ( o v e r w r i t i n g \ )  d o n e  

e c h o  S o r t i n g  f i l e s  i n t o  ( o u t f ~ l e  d o n e  

/ b i n / s o r t  - 0 5 o u t f i l e  + S b e g i n p o s  - l e n d p o l ;  S s o r t f i l e s  
) 

P e n d  s o r t p r m t  

S C T R  0 { 

Y r e s e s . 1 ;  r e c t a n g l e  f o r  reacilng l n p u t  

t h i s l i n e  28 
r e c t a n g l e  1 50 

I 

it e n d  s c r n  

r e s e t s c r  0 { 

n o  rrna 1 
m v u p  
s c r n  
m v d o w n  1 

> 
(1 e n d  r c s a t s c r  

1 s o r t  - MAIN DRIVER 
Y t e s t  f o r  a i s s i n g  irrguinent 
U i f  a r g u m e n t  m l s r i n g ,  a s s u m e  u s e r  w a n t s  to b e  p r o m p t e d  f o r  i n p u t  
i f  I 5 X  - e q  0 3 
t h e n  

5 0  r t prrnp t 
4 x 1  t 

1 7 8  
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f l  

# m u s t  s u p p l y  4 argulnents - input f i l e r ,  o u t p u t  f i l e ,  
# b e g i n n i n g  p o s i t i o n  and e n d i n g  p o s i t i o n s  

8 d i d  not s u p p l y  e n o u g h  a r g u m e n t s  
i f  t 5 #  - e q  1 1 
t h e n  

e c h o  C o m a n d  r e q u i r e s a  m i n i m u m  o f  f o u r  a r g u m e n t s  
e c h o  b e g i n - s o r t - p o s i t i o n  e n d - s o r t - p o s i t i o n a  ~ n p u t - f i l e  o u t p u t - f i l e  
e c h o  R e e n t e r  commi.nd 
e c h o  
exit 
f l  

X d i d  not s u p p l y  e n o u g h  a r g u m e n t s  
i f  t $ #  - e q  2 3 
then 

echo C o m m a n d  r e q u i r e s a  manamurn of f o u r  a r g u m e n t s  
e c h o  b e g i n - s o r t - p o s i t i o n  e n d - s o r t - p o s i i i o n a  i n p u t - f i l e  o u t p u t - f i l e  
e c h o  R e e n t e r  c o m m a n d  
e c h o  
exi t 
f l  

X d i d  n o t  s u p p l y  e n o u g h  a r g u m e n t s  
i f  t 5 #  - e q  3 1 
t h e n  

e c h o  C o m m a n d  r e q u i r e s a  m i n i m u m  of f o u r  a r g u m e n t s  
e c h o  b e g i n - s o r t - p o s i t i o n  e n d - s o r t - p o s i t i o n a  i n p u t - f i l e  o u t p u t - f i l e  
e c h o  R e e n t e r  c o m m a n d  
e c h o  
exit 
f l  

# d i d  not s u p p l y  e n o u g h  a r g u m e n t s  

t h e n  
i f  c s x  -eq 4 1 

e c h o  C o m m a n d  r e q u i r e s a  m\nimum of f o u r  a r g u m e n t s  
e c h o  b e g i n - s o r t - p o s i t i o n  e n d - s o r t - p o s i t i o n a  i n p u t - f i l a  o u t p u t - f i l a  
e c h o  R e e n t e r  c o m m a n d  
e c h o  
exit 
f l  

# i f  u 5 c r  r u p p l l e s  r r g u n e n t ( s ) ,  a s s u m e  u s e r  d o e s  n o t  want to be 
4 p r o m p t e d  f o r  i n p u t .  
# v a l i d a t e  u s e r  s u p p l i e d  input 

b e g i n p o r = l l  
e n d p o s r $ 2  

# c h e c k  r f  u 5 e r  e n t e r e d  v a l i d  n u m b e r  for b e g i n p o s  
# d o n e  by c h e c k i n g  i f  1 ) input le I input is not a n u m b e r  
i f  t 1 - 0 2  " S b e g a n p o s "  1 
t h a n  

1 7 9  
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echo B ~ g i n n i n g  sort p o s i t i o n  not a number - reenter comanand 
ex i t 
f l  

I )  check i f  u s e r  entered valid n u m b e r  for endpos 
W d o n e  b y  c h e c k i n g  i f  1 ) input le , input is not & n u m b e r  
i f  I 1 -gt " 5 e n d p o s "  3 
then 

echc Ending sort position not a number - reenter commrnd 
exit 
f l  

# u s e r  supplied enough a r g u m e n t s ,  need t o  check valldlty cf  
X ielected f i l e r  - shift to them 

s h i f t  2 

# build l i s t  of files t o  sort 
s.ortfiles= 

U no files t o -  start w i t h  
sornefilei=O 

44 no files to sort yet 
f l g = O  
w h i l e  C " 5 W "  -ne 1 1 

d o  

ti file a d i r e c t o r y ?  
W yes - d o n ' t  sort i t  

i f  C -d $ 1  1 
then 

echo 5 1  I S  d i r e c t o r y ,  c a n  -.ot sort i t  

# f i l e  exist' 
I )  n o  - sort d o e s n ' t  n ~ k c  s e n s e  

Qllf 1 - 5  5 1  
thcn 

cchc $ 1  d o c s  not e x i s t ,  c a n  not sort i t  

I) s k  t o  sort 
o l i f  t " ( f l u "  -cq 0 I 
thcn 

f lu-1 
r o n e f l l * r r l  
s o r t  f i l e r = " 6 r o r  t f  i 1,s $ 1 "  

0 o k  t o  s o r t  a n d  already iome t h e r e  
e l s e  

f i  
s o r t  i 1 1  e r = " (  L O  r t f i 1 e r  8 1 

8) @ e t  n e x t  f i i e  in l i s t  
r h 1 1 t  

d o n o  
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9 n o t h i n g  to S e a t  
i f  C " S s o m e f i i e s "  - e q  0 3 
t h e n  e c h o  A l l  o f  the f i l e s  w e r e  d i r e c t o r i e s  o r  d i d  n o t  e x i s t  

e c h o  S o r t  d i d  not o c c u r  
e x 1  t 

f l  

# l a s t  file is f i l e  to put r e s u l t s  i n t o  
U f i l e  a d i r e c t o r y 7  
# y e s  - c a n ' t  s o r t  i n t o  i t  
i f  C - d  5 1  1 
t hen 

echo $ 1  is d i r e c t o r y ,  c a n  n o t  s o r t  i n t o  ~t 
ex1t 
f l  

+I not a d i r e c t o r y  
o u t f i l e = S l  

U n o t e -  will o v e r w r i t e  o u t p u t  f i l e  i f  i t  e x r s t s  
i f  C - s  " S o u t f i l e "  1 
t h e n  

e l s e  
e c h o  S o r t i n g  f i l e s  i n t o  S o u t f i l e  \ ( o v e r w a i t i n g \ )  d o n e  

e c h o  S o r t i n g  f i l e s  i n t o  5 o u t f i l e  d o n e  
c -1 

I b i n J s o r t  - o $ o u t f i l e  + I b r g i n p o e  - S e n d p o s  S s o r t f r l e s  

181 
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(I this shell u s e s  " i n o r e "  t o  imitate BTOS' "type" 

X the BTOS type d i s p l a y s  o n e  screenful a t  a tiwe to the tcrmlnal T h e  
# user presses the next c o m m a n d  to c o n t i n u e  to the next s c r e e n  o r  
I presses the cancel key to stop 

f in the Centix v e r ~ i o n  w h i c h  u s e r s  " m o r e " ,  the user presses the s p a c e  
k L s r  to yet the next scrernful P r e s s i n g  the d e l e t e  key w i l l  
f completely interrupt the e x e c u t i o n  of the cnmiand This m@ans that 
U i f  there i r e  several f:les to be typed and the user presses the 
X d e i e t e  key durir.7 the displaying o f  the first f i l e ,  the w h o l e  process 
tl terminates 

I because there I C  already a s y s t e m  command t y p e ,  the s y s t e m  command 
# will be the orie that is executed instead o f  this verslon of type 

X t o  ,use  t h i s  v e r s i ~ n  o f  t y p e ,  e i t h e r  
f 1 s pecify the full path n a m e  to this type or ~ 

1) 2 m i k e  the peth of the user include the path to the 
A directory w h e r e  this is located and p l a c e  this p a t h  
R before the path to thP system's type THIS IS NOT ADVISED 

X this u s e s  cursor c o n t r o l  r o u t i n e s  w r i t t e n  in C - 
f 

X 
i n v e r s e 
111 Y el 0 w F, 

f n o r m a  i 
# 
A 

II mV UIJ 

T Q C  t ang 1 e 
t hi 5 1 i ne 

k typprmpt i s  like B T O S ,  i e ,  i t  p r o m p t s  the user f o r  input 

typprmpt 0 ( 

4! trap the L I S Q ~  hitting the d e l e t e  k e y  - d o n ' t  want t o  end u p  in 
P z n v e r s e  m o d e  

trap " n o r m a l ,  rnvdown 4 ,  exit" 2 

wvaown 
echo Type 

R I V d O W a i  

echo ' F i l e  list 
m u d o w n  1 
thisline 1 
e cho ' I C o n f i r w  e a c h ? ]  

\ c '  

\ C '  

wvirp 1 
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i n v e r s e  
s c r n  
r e a d  f i l e s  
r e s c t s c r  

i n v e r s e  
s c r n  
r e a d  c o n f i r m  
r e s c t s c r  

t h i s l i n e  1 

W v a l i d  - s e t s  f l a g  to i n d i c a t e  v a l i d  i n p u t  

v a l ~ d = O  
I )  0 - n o  1 - y e s  

k i f  c o n f i r m  is n u l l ,  u s e r  e n t e r e d  d e f a u l t  
i f  t - z  " S c o n f i r m "  7 
t h e n  

val id=l 
c a n f  i rm=9 
f i  

II d o e s  u s e r  w a n t  to c o n f i r m  e a c h  ? 

d o  
w h i l e  ,[ " $ v a l i d "  - e q  0 3 

c a s e  J c o n f i r m  i n  

II u s e r  w a n t s  to c o n f i r m  e a c h  
y : Y : y e s  : Y e s  ) v a l i d = l  

c o n f i r n = l  , ,  

0 u s e r  d o e s  n o t  w a n t  to c o n f i r m  e a c h  
n : N : n o  : No ) v c  L d = l  

c o r , f  i r m = O  , , 

0 i n v a l i d  a n s w e r  
) e c h o  S c o n f i r m  ' A S  n e i t h e r  Y e s  n o r  N o ,  c o n f i r m  each' \ c  

m v u p  1 
i n v e r s e  
s c r n  
r e a d  confirm 
r t s e t b c r  
t h i s l i n e  1 

k 

u s e r  e n t c r c d  c a r r i a g e  r e t u r n ,  d e f a u l t  v a l u e  
l f  C - I  "(confirm" 3 
t h e n  

v a l i d - 1  
c o n f  1 r m r O  
f i  

U S I T  e n t e r e d  s o m e t h i n g  e l s e ,  loop b a c k  u p  to c a r e  to c h e c k  i t  

e r a c  

1 8 3  
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done 

mvdown 3 

U read f i les to be typed 
for f i l e  in Sfiles 
do 
a a directory? y e s  

I !  C - d  Sfile 1 
t hen 

cchc 
e c h o  $file 1 5  a d i r e c t o r y  - can not type 1 t  

i exist' n c  
e l l !  I I - =  - S f i l e  I 
t h e n  

echo 
e c h o  5 f  i l e  
echo S f  I le N o  s u c h  f I l e  

X e x i s t s  

11 u s e r  indicated wanted to c o n f i r m  each, o n e  at a time 
elif C " $ c o n f i r m "  - e q  1 3 
then 

echo " T y p e  Sfile C y  or n )  a \ c "  
val i d = O  
while 1. "5valid" -eq 0 I 
d o  

read check 

case Scheck i n  

e c h o  

# ok t o  t y p e  
y )  echo ( f i l e  

mare J f i l c  
echo Typed S f i l e  
valid=l , ,  

d o n ' t  type 
n ) u a l i d = l  , ,  

invalid r s s p o n s e  * 1 echo (response ' i s  neither Yes nor N o ,  r e e n t e r  \ c  , ;  
e s a c  

d'nne 

I user d o e 5  n c t  want t o  confirm a o c h ,  s o  type each 1n t u r n  
else 

echo 
e c h o  )file 

echo Typed Sfile 
m O Y Q  ( f I 1 t  

f l  

d o n e  
I 

1 8 4  
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U e n d  t y p p r m p t  

s c r n  0 ( 

U r e s e t s  r e c t a n g l e  f o r  f e a d i n g  i n p u t  

t h i r l i n e  21 
r e c t a n g l e  1 5 0  

> 
U e n d  s c r n  

r e s e t s c r  0 ( 

n o  r m a  1 
n v u p  
s c r n  
m v d o w n  1 

I 
# e n d  r e s e t s c r  

# t y p e  - MAIN DRIVER 

0 t e s t  f o r  m i s s i n g  a r g u m e n t  
0 i f  a r g u m e n t  m i s s i n g ,  a s s u m e  u s e r  w a n t s  to b e  p r o m p t e d  f o i  i n p u t  
I f  c $ 1  - e q  0 3 
t h e n  

# i f  u s e r  s u p p l i e s  a r g u m + n t ( s ) ,  a s s u m @  u s e r  d o e s  n o t  w a n t  t o  b e  
11 p r o m p t e d  f o r  i n p u t  
X v a l i d a t e  u s e r  s u p p l i e d  i n p u t  

U n e e d  to s h i f t  t h r u  a l l  of them 

w h i l e  C " S d "  - n e  0 I 
d o  

C f i l e  a d i r e c t o r y 7  
# y e s  - d o n ' t  t y p e  i t  

i f  C -d $ 1  3 
t h e n  

e c h o  $ 1  is a d r r e c t o r y ,  c a n  not t y p e  i t  

8 f i l e  C X l S t ?  

# n o  - t y p e  d o e s n ' t  make s e n s e  
c l i f  c ' - 5  $ 1  3 
t h e n  

e c h n  $ 1  No s u c h  f i l e  

U o k  to t y p e  
e l s e  

1 8 5  
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e c h o  5 1  
m o r e  5 1  
e c h o  T y p e d  $ 1  

i l  

h g e t  n e x t  f i l e  in list 
s h i f t  

d o n e  
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# rchell s c r i p t  n a m e  u n i r h e l p p  
0 R L o f f m r n  
0 N o v e a b r r  2 2 ,  1986 
U t h i s  i s  a p r o g ~ s m  t o  g i v e  u s e r s  h e l p  w r t  

d e t a i l  0 ( 
X called by m a i n  driver 

I) c l e a r  s c r e s n  
clear 
echo 
echo 
e c  hc 
e c t , o  

e c h c  
C C h G  

e c h o  

echo 

echo 
echo 
echo 
e c h o  
e c h o  
2cho 
e c h o  
echo 
e c h o  
c c h o  
e c h o  
t c h o  
echo 
echo 
echo 
echo 
echo 
echo 
echo 
echo 
echo 
echo 

@ C h G  

This 1 s  a list of a v a i l a b l e  c o m a n c  
Y o u  m a y  selecr one f o r  additional 1 

Enter t h e  f i r s t  w o r d  f o r  c o m a n d s  Y 

a F p  P n ci 

' C O P Y  
' c h n o d  

c a t  

s C P  
c r e a t e  \ ( f i l e \ )  
c r e a t e  \ ( d i r e c t o r y \ )  
' d e  le t e  
' e d  
' e d i  t 
' f l i e s  
' 1s 
' p r i r . t  
' r e m o v e '  \ ( d i r e c t o r y \ ) '  
' r e n a m e  
' r m  
' rmd 1 r 
' s e t  ' \ ( d i r e c t o r y  p r o t e c t i o n \ )  
' s e t '  \ ( p r o t e c t i o n \ ) '  
s o r  t 

' type 
' V I  

Enter a c o m m a n d  name \ c '  
r e a d  name 
e c h o  
echo 
c a s k  $ n a m e  in 

a p p e n d  ) ~ p p  , , 
r a t  ) typ2 , ,  

c o p y )  c o p y 1  I 1  

c p )  c o p y 2  , ,  
c r e a t e  ) c r  , ,  
d e l e t e )  d e l l  , ,  
r d  ) e d l  , , 
C d l t  1 t d 2  I ,  

i i l e s  ) I s 1  , ,  
1s ) l r 2  1 ,  

c h w o d  ) s e t ?  , ,  

'! 
CI 
S f  

SI 

C f  

TI 
e <  
e *  
1 
f 

P 
PI 

in 

d 
r 
C 

C 

C 

e 
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mv ) ren2 , ,  
print ) prl , ,  
remove 1 rem1 , ,  
rename ) renl , ,  
rm) d e 1 2  , , 
r m d i r  ) rem2 , , 
set ) sell , ,  
s o r t  ) sort , ,  

v i  ed3 , ,  
* )  echo 'Invalid choice' , ,  

type ) typl > ,  

I 
X end detail 

app 0 ( 
e c h o  'append is used t o  append files together and place them' 
echo ' into one file 
form 
e c h o  ' append from-file\ts) to-file ' 
prmt 
1 

copyi 0 ( 

echo 'copy is used to make a copy of a file 
care 
echo Can overwrite existing file 
form 
e c h o  copy from-flle to-file ' 
prmt 
I 

copy2 0 ( 

echo ' c p  is used to make a copy of a filc ' 
care 
echo Can overwrite existing file 
form 
echo ' cp from-file to-file ' 
prmt 
1 

c r  0 ( 

echo 'create 1 s  used to create a file or a directory 
form 
echo create file file-name ' 
echo ' o r '  
echo create directory directory-name 
prmt 
1 

ret1 0 ( 

echo 'set is used lo sct protection for L file or a directory ' 
form 
echo s e t  protection protection-level file-name ' 
echo o r '  

189 



C e c  1 2  2 2  05 l g 9 C  u n i x h e l p  F a g e  3 

e c h o  s e t  d i r e c t o r y  p r o t e c t i o n  p r o t e c t i o n - l e v e l  directory-name 
p r m t  
1 

s e t ;  0 ( 

P C ~ C  c h m a d  i c  u s e d  t o  s e t  p r o t e c t i o n  f o r  a f i l e  o r  P d i r e c t o v y  ' 
f 0 r m 
e c h o  c h m o d  p r o t e c t i o n - l e v e l  f > l e - n a m e  
e c h c  o r  
P i h C  c h n i o d  p r o t e c t i o n - l e v e l  d i r e c t o r y - n a m e  
F r m  t 

1 . ;  i 

r c k c  d c - l c - 1 . e  : c  u s e d  t c  d e l e t e  a f i l e  
: a r c  
i i l X .  

e c !-. E . r i e l r ! e  f > l e - n a m e '  
p : T i t  t 

S e i :  ' )  ! 
e i h c  ' r ~ ,  1 5  u s e d  t o  r e x o v e  a f i l e  
c a r e  
f 0 1  Ti 

e c h o  ' rm f i l e - n a m e '  
p r m i  
> 

tyr-5 0 i 
e c t . 0  ' : j ~ e  i i  u s e d  to d i s p l a y  t h e  c o n t e n t s  3 f  a f i l e  t o  the s c r e e n  ' 
f ,.> r f i b  

e < :  (- ' i y p e  f i l e - n a m e '  
pri7. t  

1 ) F . L  ( '  

? - h c  a *  i s  u s e d  t c  d i s p l a q  the c o n t e n t s  of a f i l e  t o  the s c r e e n  ' 
f :  I,ii 

e L  b - c a t  f I 1 e - n a m e  
FIi51. 

1 2 3 .  ( ( 

e i ! i o  r e n d m e  I S  u s e d  to r e n a m e  a f i l e  
c a r e  
f c r m  
ec h s  
pr:: L 
> 

r e n a m e  c 1 d - f i e - n a m  c n P \Y - f i 1 o ~ n am e ' 

r z n Z  0 ! 
e c h o  ' n l v  i s  u 5 e d  t o  m o v e  a f i l e  to L n e w  file-name ' 
c a r e  
1 c r m  
e c . 3 ~  ' m v  c l d - f ~ l e - n a ~ m t  n e w - f i l e - n a m e '  
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prmt 
1 

rem1 0 ( 
e c h o  'remove directory is used to remove a directory 
care 
form 
echo remove directory directory-name' 
prmt 
) 

rem2 ( ) ( 

e c h c  'rmdir i s  u s e d  to r e m o v e  a directoiy ' 
care 
f o r m  
e c h o  rmdir direc tory-name' 
prmt 
) 

edl 0 ( 
echo ' e d  is used t o  edit the contents of a file 
form 
echo ' ed file-name' 
prmt 
1 

e d 2  0 ( 
echo 'edit i s  used to edit the contents of a f i l e  
form 
echo e d i t  file-name' 
prmt 
1 

ed3 0 ( 
echo ' v i  i s  used to edit the contents of a f l l e  
form 
echo ' V I  file-name' 
prmt 
1 

prl 0 ( 
echo 'print is used t o  print the contents of a file to a printer ' 
form 
echo ' print file-name' 
prmt 
1 

Is1 0 ( 
echo 'files i s  used t o  list f i l e  names ' 
form 
echo ' files file-namc\(s\)' 
p r m t  
1 

l s 2  0 ( 
echo ' I s  is used t o  list file names ' 

1 9 1  
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form 
echo I s  f i l e - n a n e \ ( s \ )  
t c h o  M a r e  detail c a n  b e  d i s p l a y e d  by s u p p l y i n g  o p t i o n s  
e c h c  F u r  e x a m p l e  
e c h o  ' l i  -al l i l e - n a m e  
p r m l  
1 

sort : )  ( 

e c h o  ' s o r t  1 5  u s e d  t o  sort lines o f  f i l e s  ' 
c a r e  
e c t i L  C a n  u v e r w r i ? e  e x i s t i n g  f l l e  
f c r m  
e c h c  ' L C I ~  b e g i n - p o s i t i o n  end-posltiofi input 
p I nB +. 

- f i l e s  o u t p u t - f i l e  

p r m c  0 i 
e c h o  
echo I f  the user doer. not s u p p l y  arguments h e  will b e '  
echo p r o m p t e d  f o r  input a5 in R T O S  
eenc 
1 

f o r r r ~  < : 
e c h o  
e c h o  ? 'he form o f  t h e  c o n m i a r ~ d  is ' 

U u - a x h e l p  - M A I N  DRIVER 

W t c i t  f e r  m i s s i n g  argument 

i f  [ 5 1  - e ;  0 1 
then 

* ' ? ! a , :  
e x i  t 
f l  

X 1 1  n d m b e r  o f  argumei.:a I S  m o r e  than o n e ,  invalid use o f  c o m m a n d  

then 
i f  c $ 9  g t  1 2 

echo ' T o o  r n ~ t ? y  asjdiments - reenter c o m m a n d  ' 
e x ?  t 
f i  

echc 

I i C ' 5  1 '  = a p p e n d  1 
t h a r .  

e i i f  : " 8 1 "  = c a t  1 
? k e n  

a p p  

1 9 2  
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t Y P 2  
e l i f  [ " $ 1 "  = chmod 1 
t h e n  

s e t 2  

e l i f  C " 5 1 "  = C O P Y  3 
t h e n  

e l i f  t " 5 1 "  = CP 1 
t h e n  

e l i f  [ " $ 1 "  = c r e a t e  3 
t h e n  

e l i f  [ " $ 1 "  = d e l e t e  1 
t h e n  

e l i f  I " 5 1 "  = e d  3 

t h e n  

e l i f  [ " 5 1 "  = e d i t  1 
t h e n  

e l i f  I " $ 1 "  = f i l e s  1 
t h e n  

e l l f  C " $ 1 "  = 1 s  1 
t h e n  

e l i f  [ " S I "  r mw 1 
t h e n  

e l i f  C " $ 1 "  = p r i n l  1 
t h e n  

e l l f  C " $ 1 "  I r e m o v e  1 
t h e n  

e l l f  C " 5 1 "  = r e n a m e  1 
t h e n  

c l i f  C " $ 1 "  = rm 1 
t h e n  

e l i f  C " $ 1 "  L rmdir 1 
t h e n  

r l i f  C " $ 1 "  I set 3 
t h e n  

e l i f  C " $ 1 "  LI sort 3 
t h e n  

C O P Y  1 

C O P Y  2 

c r e  

d e  1 

@ € i t  

e d 2  

1st 

1 5 2  

rcn?. 

Pr 1 

r ern1 

renl 

d e  1 2  

r e m 2  

r e t 1  

s o r t  
e l i f  C " 6 1 "  P t y p e  I 
t h e n  

l l l f  c " $ 1 "  I V l  1 
tYPf 

1 9 3  
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t h e n  

e 1 s e  

1 1  

e d 3  

e c h o  $ 1  n o t  i n  h e l p  f a c i l i t y  ' 

1 9 4  
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Y T k i i  s c r i p t  i b i n f c a n d i d a t e  I t  is t h e  s h e l l  which c a n d l  l o g s  i n t o  
(I T h e  m a i n  p r o g r a n  w h i c h  a p p e a r s  a! the e n d  o f  t h i s  f i l e ,  c o n s i s t s  o f  o n e  
Y line wh:ch i s  a c a l l  t o  m a i n m e n u  
I) m s l n m e r ~ u  is the PERSCYNEL OFFICE MAIN MENU 
Y s c r e e n  n a m e  - ACP 
(1 p u r ~ c s e  - ~ r c v i d e  m e n u  to a p p l i c a t i o n s  o n  t h e  s y s t e m  

t “ i c  c t k e .  s u b f u n c f i o n  s c r i p t s  a r e  
P ;ui f b - i t i o r  n a m e  s c r e e n  n a m e  p u r p o s e  
r 
P t C . [ F  A C F H L F  e x p l a i n 5  o p t i o n s  f r o m  ACP 

- - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - -____. 

k h s a l  : n k  
X 
H 
r 

li 
Y 
H 

H 
X 

k s a n 1 a : r . t  

k s a i e p c r t s  

k E a b a n k  

c a n d m e n u 

K S A C T O  

K S A O  10 

K S h R P T  

K 5 A  

C E  

a n a l y s i s  o f  K S A s  T A S K S  a n d  
i teT.5 

a l l o w s  v i e w i n g  of K S A s  a n d  
TP.SKr  o n  f i l e ,  a n d  t h e  a d d i n g ,  
edit1r.g d e l e t i n g  o r  r e t r i e v a l  
of a l i n k e d  i t e m  

a l l c w s  the a d d i n g .  e d i t i n g ,  
d e l e t i n g  o r  r e t r i e v a l  o f  K S A s  
or T A S K s  

ailovis the p r i n t i n g  o f  r e p o r t s  
r e l a t e d  t o  the i t e m  b a n k  to the 
t e r m i n a l .  p a r a l l e l .  o r  s e r i a l  
p r i n t e r  

the m e n u  i n t o  the K S A  ITEM B A N K  
( K S A O I O .  K S A O Z O ,  K S A O S O ,  K S A R P T )  

the m e n u  i n t o  t h e  C A N D I D A T E  
E V A L U A T I O N  SYSTEM C u r r e n t i y .  
o n l y  the K S A  ITEM BANK is 
i m p l e m e n t e d  

% s e e  m a i n m e n u  f o r  g l o b a l l y  s e t  var:able& 

h e l p p  0 ( 

Y shell s c r i p t  h e l p p  
R L o f f h a n  

a O c t o b e r  1 9 e E  

(I e x p l a i n s  o p t i o n s  from P e r r o n n o l  O f f i c e  M a i n  Menu 



5 1 2  2 7  1 9 8 7  c a n d ~ d a t e  P a g e  2 F e b  

+ * 
4 
* * 
+ 
Q 

4 
+ 
+ 
Q 
t 
+ 
t 

PERSONNEL OFFICE MAIN MENU 
HELP FACiLlTY 

0 w . 1 1  return you to the C e n t i r  login screen 

1 wall take you to the CANDIDATE: E V A L U A T I O N  SYSTEM MAIN MENU 

2 i s  f o r  demonstrating h o w  other app!ica!lons would be 
a c c e s s e d  f r o m  th:s m e r . u  

: 2 n d  C'DE-FINISH w i l l  take y o u  t o  BTOS 

0 

( A C P H L P )  
? * * 
t 
Q 

(I 

4 
+ 
0 * * 
4; 

ksaitemanalysis 0 ( 

0 shell script name ksaitemanalysls 
a R L o f f m a n  

a test demo o f  iterr, analysis screens 

Y calls f r o r r .  Ingres 
a anal f rn.1 

a a n a  2 f rn.2 

f calls 
a ksareports 
a ksama : n t 
a ksal ink 
(1 c a ndme n u 

f Variable ingpth 1s e x p o r t e d  from mainmenu I t  I S  the p a t h  which 
f describer the path t o  Ingrcs commands 

X Variable clear clears t h e  screen I t  1 s  e x p o r t e d  from mrinmenu 

while true 
do 

clear 



f e b  5 1 2  27 1 8 8 7  c a n d i d a t e  P a g e  3 

P l e a s e  e n l e r  se!ection a n d  p r e s s  R E T L R K  : c  

t r t a i  a n d  p r s c e s s  selectior. 

r e a d  c h c i c e  
eihL 
c a s e  S c h c i c e  i n  

X u s e r  w a n t r  to r e t u r n  to K S A  ITEM BANK Mh4 

0 :  k i a b a n k  , ,  

1 

X 

u s e r  w a n t 5  t o  r e v i e w  X S A  A n a l y e i s  
! )  e c h o  T h i s  w i l l  take iom@ time 
S ( i n g y + h : q b f  c a n d e v a l  analfrsn: - 1  , ,  

u s e r   war.!^ ? s  r e v i e w  I t e m  A n a l y s i s  
2 ,  e c h o  ' T h i s  w:!1 take s c m e  time ' 
5 : : n g p t h ) q t f  c a n d e v a l  analfrrn2 - 1  , , 

u s e r  want; t o  g c  t d i r e c t l y  t u  K S A  ITEM BANK MM 
k s ;  ~ KSA ! k5abar.k , , 

u c e r  w a r . ! s  : c  gc, to KSh ITEM BANK M A I N T E N A N C E  MENU 
k s a 3 1 0  I K E A S : C  ! ksama:nt 

U S E ?  w a r . t ~  t c  g:, a1rect:y t i  K S A  ITEM RANK L I N K A G E  MENU 
k s a 0 2 0  ' K S A C 3 0  ! k s a l i a k  , ,  

u s e r  n a n ? r .  t c  g o  d i r e c t l y  to K S A  ITEM B A N K  REPORTS MENU 
ks a r p :  ~ K S A R P T  , k s a r e p o r l s  , ,  

u s e r  w a n t s  to r e t u r n  t o  cal!ing m e n u  
r ) r e t u r n  , ,  

u s e r  e n t e r e d  invalid c h o i c e  
t !  e c h o  S c h o i c e  ' i n v a l i d  e n t r y '  , ,  

esac 

d o n e  

198  
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k s a l i n k  0 

0 s h e l l  s c r i p ?  n a m e  k s a l i n k  
Y R L o f f m a n  
I) O c t o b e r  1 9 8 6  

Y t h i s  i s  t h e  m e n u  f o r  t h e  u s e r  to 
0 v i e w  K S A s  a n d  t i t l e s  
(1 v i e w  T A S K S  a n d  d e f i n i t i o n s  
1) a d d ,  d e l e t e ,  c h a n g e ,  r e t r i e v e  e l e m e n t s  f r o m  I i n k t a b l c  

1) c a l l s  f r o m  I n g r e s  
Y k s a r p t l  
X t j k r ~ t l  
Y 1r.kfrml 

X c a l l s  
(1 c a n d m e n u  
u k s a b a n k  
x k s a i t t m a n a l y s i s  
X k s a r e p a r t s  

# V a r i a b l e  i n g p t h  I S  e x p o r t e d  f r o m  m a i n m e n u  I t  i s  t h e  p a t h  
X t o  I n g r e s  c o m m a n d s  

0 V a r i a b l e  c l e a r  i s  e x p o r t e d  f r o m  m a i n m e n u  I t  c l e a r s  t h e  s c r e e n  

w h i l e  t r u e  
d o  

c l e a r  

Y d i s p l a y  m e n u  

t c  h o  
? + + + * + * + ~ + * + u + ? + + ~ * * ~ + * + + * * * ? * * u * * * ~ * * * * * * ~ * * * 4 * 4 * ~ ~ * * + + * * + * + + + + + + + ? * ~ ? + + * u + + + +  * ? 
? ( K S A 0 2 0 )  + 
? X S A  ITEM BANK * * LINKAGE MENU + 
? * 
? 0 - R e t u r n  to KSA ITEM B A N K  MAIN MENU ( K S A )  + 
+ c 
+ 1 - S c a n  K S A  t i t l e s  ? 
+ 2 - S c a n  TASK d e f i n i t i o n s  + 
0 * 

3 - A d d ,  E d i t ,  D e l e t e ,  R e t r i e v e  K S A I T A S K  I t e m  * 
t 4 
t r - r e t u r n  to c a l l i n g  menu t * t 
* t * + * t t * t * ) * * t + * * * ? * ? + * ? * ? * * * ~ * * * ? ? ~ + * ? * t * * 4 * * t * * * # ? * * * * * * * * + * * # ? ~ ? ? * Q ~ + ~ Q ~ * * * ~  

P l e a s e  e n t e r  r c l e o t i o n  a n d  p r o s s  R E T U R N  \ e '  

r e a d  a n d  p r o c * s s  r e l * c t i o n  Y 
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Ir 

n 

U 

r e a d  c h o i c e  
e c h o  
c a s e  S c h o i c e  i n  

u s e r  w a n t 5  t c  r e t u r n  to K S A  I ' Y E M  B A N K  MAIN MEWlY 
k s a  X S A  : 0 )  k s a b a n k  , ,  

u s e r  w a n t .  ! c  s e e  K S A  n u m b e r r  and t i t l e s  
1 '  echc '?'k~.:s w;ii take i c m e  time 
5:ir.q~:h:report c a n d e v a l  kzarptl , ,  

':5c: w i r . t . 5  'i i d d .  sd:t de:ete. r e t r i e v e  a n  i t e m  
2 e c k , ~  T h i s  ti:]] t a k e  5 o i ~ i e  time 
5 : : 7 , g 1 . t h : q l f  c a n d e v a i  lnkfrr..: - 1  , ,  

u s e r  w3nts t o  g o  d i r e c t l y  t o  KSA I T E M  BANK M A I N T E N A N C E  MENU 
k s a C l C  K S A C I C  ) k s a m a l n t  , 

user w h n t s  t o  gc d i r e c t i y  to K S A  ITEM B A H K  A N A L Y S I S  MENU 
k s a 3 S O  : K S A O Z O  ) ksaitemana!ysir , 

x u s e r  w a n t i  t o  q c  d i r e c t l y  to K S A  ITEM EA N K  R E P O R T S  M E N U  
kczrp! KSARPT ! k s a r e p c r t s  , ,  

U u - e r  ' m ; n : -  t o  r e t u r n  t c  c a l l i n g  m e n u  
I r e  turn 

(r u-et e n t e r e d  ir.valid c h c i c e  
+ '  e c h c  5ck.oice 1nva;id e n t r y  , ,  

e s a c  

0 5he!1 s c r i p t  n a m e  k s a m a l n t  
(I R L o i f m a n  
P O c t o b e r  1 9 8 6  

Y this 1 5  the menid  f o r  the u s e r  to a d d  d e l e t e ,  c h a n g e ,  r c t r i c v e  
0 c l c n e n t s  f r o m  k c a t a b l e ,  t a s k t a b l e  

I) c a l l 6  f r o m  i n g r e s  
Y k s a f r m l  
Y t a i k f r m l  

Y c a i : ~  
# k s a L a n k  

2 0 0  



F e b  5 1 2  27 1987 c a n d i d a t e  P a g e  6 

x k s a l i n k  
0 k s a i t e m a n a l y s i r  
x k s a i e p o r  t s 
# c a n d m e n u  

X V a r i a L l a  i n g p t h  is e x p o r t e d  f r o m  m a l n m e n u  I t  :s t h e  p a t h  
U t o  t h e  I n g r e s  c o m m a n d s  

X V a r i a b l e  c l e a r  i s  e x p o r t e d  from m a i n m e n u  I t  c l e a r 5  t h e  s c r e e n  

w h i l e  t r u e  
d G  

c l e s r  

U d i s p l a y  m e n u  

F l e a s e  e n t e r  s e l e c t i o n  a n d  p r e s s  R E T U R l j  \ c '  

U r e a d  a n d  > r o c e a r  s e l e c t i o n  

r e a d  c h o i c e  
e c h o  
c a s e  I c h o i c c  in 

I u z e r  w a n t s  t o  r e t u r n  to K S A  ITEM B A N h  MAIN MENU 
k s a  ; K S A  ; 0 )  k r a b a n k  , ,  

x 

x 

u s e r  w a n t s  to a d d ,  e d i t ,  d e l e t e ,  r e t r i e v e  f r o m  k r r t a b l c  
1 )  e c h o  ' T h i s  # i l l  t a k e  s o m e  t i m e  
S ( l n g p t h 1 q b f  c s n d c v a l  k s a f r m l  - 1  , ,  

u s e r  w a n t s  to a d d .  e d i t ,  d e l e t e ,  r e t r i e v e  from t a s k t a b l e  
2 )  e c h c  ' T h i s  will t a k r  s o m e  t i m e  ' 
I : i n g p t h ) q b f  c a n d a v a l  t s k f r m l  - 1  , ,  

u s e r  w a n t s  to g o  d i r e c t l y  t o  K S A  ITEM BANK LINKWGE MENU 
k s a 0 2 0  ; K S A O Z O  ) k s a l i n k  , ,  

u s e 2  w a n t r  lo g o  d i r e c t l y  t o  K S A  !"EM BAN!: ANALYSlS HENC 
k s a O B O  : K S A 0 3 O  ) k r a a c e m a n a l y s i s  , ,  
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# 

# 

u s e r  wants to g~ d i r e c t l y  to ISW ITEM BANK REPORTS MENU 
k s a r p ?  ~ KSARP? ) k s a r e p a r t s  , ,  

u 5 e r  w a n t s  to r e t u r n  t o  c a l l i n g  m e n u  
r ) r e t u r n  , 

(I lice: e n t e r e d  invalid c h o i c e  
+ '  e c h o  S c h o i c e  ' i n v a l i d  e n t r y '  

e s d c  

dcr.e 

k s a r e p a r t s  0 : 

# ihell s c r i p :  n a m e  k s a r e p o r t s  
t R Lcffman 
Ir O c t o b e r  !986 

* th:s is the m e n u  f o r  the user to print r e p o r t s  
W f r c n  k s a t a b l e .  t a s k t a b l e .  l i n k t a b l e  

4 the u s e r  h a s  the c h o i c e  o f  p r i n t i n g  
Y ! t o  the terminal 
4 2 d i a f t  copy to S P L  ( p a r a l l e l  p r i n t e r )  u s i n g  print 
a 5 f i n a l  c o p y  t o  S P L B  ( s e r i a l  p r i n t e r )  u s i n g  lpr 

U c a l i s  f r o n .  l n g r e s  
t ksarp?'. - P r i n t  X S A i  a n d  d e f i n i t i o n s  
9 tskrptl - Print TASKS a n d  defin:t:ons 

l n k r p t l  - Print lirikded item. 

t c a l l s  
0 

# 

0 ksal i n k  
a k s a i t e m a n a l y s i s  

c a n d m e  n u 
k E amd i n t 

t V a r i a b l e  i n g p t h  i s  e x p o r t e d  f r o m  mdinmcnu ! t  is the p a t h  
0 to the I n g r e s  c o m m a n d s  

# V a r i a b l e  c l e a r  1 5  e x p o r t e d  from m a i n m e n u  I! c l e a r s  the screen 

w h i l e  true 
d o  

c l e a r  

I) d i s p l a y  m e n u  

202 
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* 
t * 
0 * * 
b * * * 
4 

K S A  ITEM B A N K  R E P O R T S  MENU 

0 - R e t u r n  to K S A  ITEM B A N X  MAIN M E N 5  ( K S A )  

1 - P r i n t  KSAs a n d  d e f l n i t i o n s  
2 - P r i n t  T a s k s  a n d  d e f l n l t i o n s  
3 - F r i n t  L i n k e d  I t e m  

i - r e t u r n  to c a l l i n g  m e n u  

t 
(KSABPT) 0 * * 

0 * * 
c * * * * 

?:ease e n t e r  s e l e c t i o n  a n d  p r e r i  R E T ' J R N  ' c  

U r e a d  a n d  p r o c e s s  s e l e c t i o n  

r e a d  c h o i c e  
ec h c  

c a s e  S c h o i c e  i n  
# C h e c k  f o r  u s e r  s r e p o r t  c h o i c e  

# u s e r  w a n t s  t o  r e t u r n  to K S A  ITEM B A N K  MAIN MENU 
k i a  ' K S A  : 0 )  k s a b a n k  
o k = n o  , , 

I 

t 

U 

x 

u s e r  w a n t i  to r e v i e w  K S A s  a n d  t l t l e s  
1 )  r p t = k s a r p t 2  , ,  

u s e r  w a n t s  to r e v i e w  T A S K S  a n d  d e f i n i t i o n s  
2 )  r p t = t s k r p t l  , ,  

u s e r  w a n t s  tc r e v i e w  l i n k e d  i t e m s  
5 ,  r p t = l n k r p t l  , ,  

u s e r  w a n t s  to g o  d i r e c t l y  to K S A  ITEM B A N K  M A I N T E N A N C E  MM 
k s a O l O  : K S A O I O  ) k s a m a l n t  
o k = n o  , , 

u s e r  w a n t s  t o  g o  d i r e c t l y  t o  K S A  ITEM BANK L I N K A G E  MENU 
k s a O 2 O  : K S A O Z O  ) k s a l i n k  
o k = n o  , , 

u s e r  n a n t s  t o  g o  d i r e c t l y  t o  K S A  ITEM B A N K  A N A L Y S I S  NENW 
k s a 0 3 0  I KSA030 ) k s a i t e m a n a l y s i s  
o k r n o  , , 

u s e r  w a n t s  to r e t u r n  to c a l l i n g  m e n u  
I ) r e t u r n  
o k = n o  , ,  

u s e r  m a d e  i n v a l i d  r s l e c t i o n  
* )  e c h o  S c h o i c e  ' i n v a l i d  e n t r y  ' 
o k = n o  , , 

e s a c  

2 0 3  
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a p r i n t  o n l y  i f  v a l i d  s e l e c t i o n  m a d e  
a g i v e  u s e r  c h o i c e  o f  w h e r e  to p r i n t  

i f  I l o k "  I =  n o  1 
t h e n  

e c h o  'Do y o u  w a n t  to p r i n t  ' 
e c h o  - t o  the terminal(t)?' 
e c h o  ' - draft c o p y  ( d ) "  
e c h o  - final c o p y  ( f ) ? '  
e c h o  P r i n t  c h o i c e  ( t  d or f \ ?  \ c  
r e a d  p i c h 9 i i e  

e c h c  

c 3 i e  S p r i h o i c e  in 
t ,  T o r  w c r d  s t a r t i n g  w i t k ,  t or T a r e  valid 
[ t T l *  e c h o  " i h i r  will take s o n e  time 
S(ingpth1repcrt c a n d e v a i  Srpt 

a 

x 

d ,  D G I  w o r d  s t a r t i n g  w i t h  D o r  0 a r e  v a l i d  
r u n s  r e p o r t ,  puts o u t p u t  in t e m p o r a r y  d i r e c t o r y .  p r i n t s  
f r o m  tenil~rrary d i r e c t o r y  to p a r a l l e l  p r i n t e r  
5 5  - a c s o c i a t e s  the r e p o r t  w i t h  the logged in p r o c e s s  
:dD1* 1 e c h o  ' T h n s  will1 take s o m e  time ' 
S ( i n g p t h 1 r e p o r t  - f l t m p l 5 r p t  o u t 5 5  c a n d s v a l  Srpt 
Ipr - q  "S(parprnt)" l t m p i J r p t  o u t s 5  
cchc ' R e p o r t  p r l n t i n g  o n  d r a f t  ( p a r a l l e l )  p r i n t e r '  , ,  

f ,  F ,  or w c r d  s t a r t i n g  w i t h  f o r  F a r e  v a i i d  
runs r e p o r t .  p u t 5  o u t p u t  in t e m p o r a r y  d i r e c t o r y ,  p r i n t  
f r o m  tcrrnporarv d i r e c t o r y  to s e r i a l  p r i n t e r  
S S  - a s s c c i a i e s  the r e p o r t  w i t h  the l o g g e d  in p r o c e s s  
[ f F l f .  j e c h o  'This will !ake s o m e  time ' 
S(ingp!k.:repcrt - f i t m p / S r p ?  o u t S S  c a n d e v a l  Srpt 
lpr - q  ' S { s e r p r n t 1 "  :tzip'S~pt o u t S S  
e c h o  'Repc.rt prir.!ing o n  f i n a l  ( s e r i a l )  p r ~ n t e r '  , ,  

u s e r  e n t e r e d  invalid :hoice 
* I  eck.0 S ~ r c k ~ o i ~ e  i n v a l i d  e n t r y '  , , 

e s a c  
1 :  

ti reset ck f l a y  s o  c a n  print m o r e  r e p o r t s  

d o n e  
1 

c k = y e s  

k r n b a n k  ( 1  < 

44 shell s c r i p t  n a m e  k s a b a n k  
1 R L o f f n a n  
t O c t o b e r  1986 

(I this is the m e n u  for the u s e r  t o  er.ter the X S A  ITEM DANK 

2 0 4  



F e b  5 1 2  2 7  1 9 8 7  c a n d i d a t e  P a g e  10 

c a l l s  
(I k r a m a i n t  
(I k s a l i n k  

X k s a i t e m a n a l y s i s  
U c a n d n e n u  

# V a i x k l e  p t k .  1 s  e x p c r t e d  f r o m  m a i n m e n u  I t  i s  t h e  p a t h  w h i c h  d e s c r i b e s  
# w h e r e  a l l  s h e l l  j c r l p t s  a r e  l o c a t e d  S e t  in m a l n m e n u  

X Variable c l e a r  is u s e d  to c l e a r  t h e  scree?& I t  I S  e x p o r t e d  f r o m  
# m % i r . m e n u  

wh 1 le t r u e  
d o  

k c a r e p o r t s  

c l e a r  

P l e a s e  e n t e r  s e l e c t i o n  a n d  p r e s s  R E T U R N  \ c '  

x r e a d  a n d  p r o c e s s  s e l e c t  ion 

r e a d  c h o i c e  
e c h o  
c a s e  S c h o i c c  in 

x u s e r  w a n t s  to r e t u r n  t o  C A N D I D A T E  EVALUATION SYSTEM MM 
c e  : CE : 0 )  c s n d m e n u  , .  
u s e r  w a n t s  to a d d ,  a d r t ,  d e l e t e ,  o r  r a t r i c v c  P KSA o r  TASK 
k s a O l O  : K S A O l O  : 1 )  k r a m a i n t  , ,  

u s e r  w a n t s  t o  c o n s t r u c t  a S e r i e s - G r a d e - K S A - T A S K  i t e m  
k s a 0 2 0  : K S A 0 2 0  : 2 )  k s a l i n k  , ,  

u s e r  w a n t s  to p r i n t  r e p o r t s  i n v o l v i n g  KSAr, TASks o r  L a n k e d  I t e m s  

205  
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k s a r p t  : K S A R P T  : 3 )  k s a r e p o r t s  , ,  

u s e r  w i n t s  t c  r e v i e w  i t e m  a n r l y s i s  
k r c O 3 C  ~ K S A 3 C O  : 4 )  k s a . ? e m a n a l y s i s  , ,  

u s e :  e r t e r e d  i . - . v a ! i t i  c h c i c e  
3 e c h r  S c h c i c c  ' : n v a ! i d  e r i ' r y '  , ,  

€ 3 3 5  

'fyl-. i ! '? t I '. E 

d:  
c:eai 



F c b  5 1 2  27 1987 c a n d i d a t e  P a g e  1 2  

P l e a s e  e n t e r  selection a n d  p r e s s  RETURN \ e '  

1) r e a d  a n d  p r o c e s s  s e l e c t i o n  

r e a d  c h o i c e  
e c  hc. 
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