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i v  

ABSTRACT ----- 

This p a p e r  p r e s e n t s  t h e  d e v e l o p m e n t  o i  a d a t a  management 
and r e t r i e v a l  s y s t e m  f o r  t h e  Pa ra  E e c h a n i z a t i o n  C o n s e q u e n c e s  
P r o j e c t  l a u n c h e d  by I R R I  f o r  three Asian c o u n t r i e s ,  

l i r s t ,  t h e  method of d a t a  c o l l e c t i o n  i s  d i s c u s s e d .  Then 
t h e  f o r m s  i n v o l v e d  i n  t h e  SURVEY a r e  a n a l y z e d  t o  d e t e r m i n e  
f i l e  o r g a n i z a t i o n .  VSBB E n t r y  Sequenced  S a t a  S e t s  are  t h e n  
c r e a t e d  and a p p r o p r i a t e  a l t e r n a t e  i n d e x  s e t  up. F i n a l l y ,  the 
r e t r i e v a l  p r o g r a n  is d i s c u s s e d .  

The 477 v a r i a b l e s  i n v o l v e d  in t h e  S U H V Z Y  were g i v e n  
u n i q u e  names which t h e  u s e r  h a s  t o  s p e c i f y  i n  o r d e r  t o  
r e t r i e v e  v a l u e s ,  The v a l u e s  c o u l d  b e  g r o u p e d  by some 
v a r i a b l e  ana c a n  be selected b a s e d  on  some c o n d i t i o n ,  



INTRODUCTION 

1.1 B a c k g r o u n d .  

I n  r e c e n t  y e a r s  d e v e l o p m e n t  s p e c i a l i s t s  h a v e  been 
i n c r e a s i n g l y  c o n c e r n e d  w i t h  t h e  s e c t o r  of  t h e  
p o p u l a t i o n  i n  d e v e l o p i n g  c o u n t r i e s  w h i c h  i n c l u d e s  s m a l l  
s c a l e ,  s u b s i s t e n c e  f a r a e r s ,  E a r t  o f  t h e  r e a s o n  f o r  t h i s  
h e i g h t e n e d  i n t e r e s t  stems f r o m  t h e  r e a l i z a t i o n  t h a t  
p a s t  d e v e l o p m e n t  s t r a t e g i e s  h a v e  f a i l e d  t o  d i s t r i b u t e  
t h e  f r u i t s  o f  e c o n o m i c  p r o g r e s s  t o  t h e  m a j o r i t y  of t h e  
p o p u l a t - i o n ,  many o f  whom a r e  s u b s i s t e n c e  farffiers. The  
i n c r e a s i n g  l e v e l s  o f  u n e m p l o y m e n t  a n d  w o r s e n i n g  
m a l d i s t r i b u t i o n  of i n c o m e  a r e  g r i m  t e s t i m o n i a l s  t o  t h i s  
fact .  R e c o g n i z i n g  t h a t  t h e  r o o t s  o f  w i a e s p r e a d  p o v e r t y  
a r e , f o u n d  i n  t h e  r u r a l ,  s u b s i s t e n c e  sector, d e v e l o p i n e n t  
p l a n n e r s  a r e  i n i t i a t i n g  small  d e v e l o p e e n t  p r o g r a m s  
t h r o u g h o u t  t n e  d e v e l o p i n g  u o r l d .  T h e s e  p r o g r a m s  
d e s i g n e d  t o  e n h a n c e  t h e  l e v e l s  o f  l i v i n g  f o r  sma l l  
f a r m e r s  c o u l d  a s s i s t  i n  a l l e v i a t i n g  t h e s e  i n t e r r e l a t e d  
p r o b l e m s .  T h e  key e l e a e n t s  o f  s u c h  p r o g r a m s  a r e  t h e  
s t i m u l a t i o n  of r u r a l  e m p l o y m e n t  b o t h  o n  and off  t h e  
f a r m ,  a n d  t h e  r a i s i n g  o f  p r o d u c t i v i t y  l e v e l s .  

T h e  I n t e r n a t i o n a l  Rice R e s e a r c h  I n s t i t u t e  ( I H R I )  , 
v i t h  h e a d q u a r t e r s  a t  L o s  hanos,  P h i l i p p i n e s ,  i s  a 
research i n s t i t u t e  e s t a b l i s h e d  t o  s e r v e  a l l  t r o p i c a l  
rice p r o d u c i n g  c o u n t r i e s .  It h a s  b e e n  a  aa jo r  s o u r c e  o f  
new rice t e c h n o l o g y  f o r  t h e  t r o p i c s  s i n c e  1962. 

T h e  Farm H e c h a n i z a t i o n  C o n s e q u e n c e s  P r o j e c t  l a u n c h e d  
by I n t e r n a t i o n a l  Rice R e s e a r c h  I n s t i t u t e  is  a s t u d y  
begun i n  e a r l y  1978, The c o u n t r i e s  i n v o l v e d  a r e  
I n d o n e s i a ,  the P h i l i p p i n e s ,  a n u  T h a i l a n d .  T h e  p r i m a r y  
o b j e c t i v e  o f  t h e  s t u d y  is t o  d e t e r m i n e  t h e  i m p a c t  of 
m e c h a n i z a t i o n  of s m d l l  rice farms o n  p r o d u c t i o n ,  
incokae,  a n d  r u r a l  employmen t .  D e t a i l s  of the s u r v e y  are 
g i v e n  i n  t h e  n e x t  c h a p t e r .  



1.2 S t a t e m e n t  o f  P r o b l e m ,  

H e c h a n i z a t i o n  of s m a l l  farms i n  d e v e l o p i n g  n a t i o n s  
i n v o l v e s  f o u r  m a j o r  i s s u e s :  

(I) i f  m e c h a n i z a t i o n  e n h a n c e  o u t p u t  a n d  i n  wha t  way 
m e c h a n i z a t i o n  e n h a n c e s  o u t p u t  

(2) t h e  d e g r e e  t h a t  l a b o r  is d i s p l a c e d  by m a c h i n e s  
a n d  t h e  a l t e r n a t i v e  employment  o p p o r t u n i t i e s  
f o r  t h a t  l a b o r  

(3) t h e  e x t e n t  o f  b e n e f i t s  of m e c h a n i z a t i o n  on p o o r  
f a r m e r s  

(4) t h e  p o l i c i e s  t h a t  g o v e r n m e n t s  s h o u l d  f o l l o w  t o  
o b t a i n  t h e  d e s i r a b l e  b e n e f i t s  o f  m e c h a n i z a t i o n  
w h i l e  a i n i m i z i n g  u n d e s i r a b l e  e f f e c t s .  

T o  f a c e  t h e s e  i s s u e s ,  t h e r e  is a  n e e d  t o  assess t h e  
c o n s e q u e n c e s  of f a r m  m e c h a n i z a t i o n .  Also t o  p r o v i d e  
e n g i n e e r s  a n d  research a d x t i n i s t r a t o r s  w i t h  Bore p r e c i s e  
s p e c i f i c a t i o n s  o f  ~ a c h i n e r y  t o  meet t h e  n e e d s  o f  s m a l l  
rice f a r m e r s ,  e s p e c i a l l y  i n  c o u n t r i e s  f a c e d  w i t h  
g r o w i n g  r u r a l  l a b o r  force and  a n  i n c r e a s i n g  demand i o r  
f o o d .  P r e v i o u s  r e s e a r c h  on m e c h a n i z a t i o n  i n d i c a t e s  t h e  
s e v e r e  l i a i t a t i o n s  o f  s m a l l  s u r v e y s  a n d  case s t u d i e s .  
T h e s e  n o s t  o f t e n  d o  n o t  a d e q u a t e l y  c a p t u r e  t h e  d y n a m i c  
i m p l i c a t i o n s  of m e c h a n i z a t i o n  i n  t h e  a l l o c a t i o n  o f  
r e s o u r c e s  w i t h i n  farni  h o u s e h o l d s  a n d  v i l l a g e  
c o m m u n i t i e s ,  

S m a l l  s u r v e y s  p o s e  s e v e r e  l i m i t a t i o n s  on t h e  e x t e n t  
of a n a l y s i s  t h a t  c a n  b e  done .  T o  meet s u c h  l i m i t a t i o n s ,  
t h i s  l a r g e  s c a l e  s u r v e y  was i n i t i a t e d .  With t h e  
p r e s e n t  r a t e  o f  t e c h n o l o g i c a l  d e v e l o p r a e n t ,  c h a n g e s  i n  
economy, a n d  p o p u l a t i o n  g r o w t h ,  s u r v e y  d a t a  c a n  b e  
assumed  v a l i d  o n l y  f o r  a s h o r t  t i a e ,  T h e r e f o r e  t h e  d a t a  
m u s t  b e  p r o c e s s e d  r e a d i l y  and made a v a i l a b l e  t o  
r e s e a r c h e r s ,  F o r  s u c h  an  a m b i t i o u s  s u r v e y  i n v o l v i n g  
s u c h  large amounts of data, this is possible only with 
c o m p u t e r i z e d  d a t a  p r o c e s s i n g  and d a t a  management.  

Thus ,  a d a t a  mauaaement s y s t e m  n e e d s  t o  be d e v e l o p e d  
t o  t r a n s f o r m  t h e  d a t a  i n t o  a form r e a d y  f o r  p r o c e s s i n g  
and  a n a l y s i s ,  



1.3 Scope o f  Work, 

T h i s  t h e s i s  s t u d y  h a s  t h e  o b j e c t i v e  o f  d e s i g n i n g  a 
s y s t e m  t h a t  w i l l  f a c i l i t a t e  s e l e c t i v e  r e t r i e v a l  of d a t a  
e l e r a e n t s  a s  demanded by  t h e  u s e r -  T h e s e  d a t a  e l e m e n t s ,  
t h e n ,  w i l l  b e  u s e d  f o r  t h e  a n a l y s i s  o f  t h e  i u p a c t  o f  
f a r m  m e c h a n i z a t i o n ,  

The main  o b j e c t i v e  of t h e  t h e s i s  is  t o  d e v e l o p  a 
d a t a  management  s y s t e m  s u i t a b l e  f o r  t h e  d a t a  c o l l e c t e d  
by  Farm f l e c h a n i z a t i o n  C o n s e q u e n c e s  P r o j e c t ,  T h i s  
i n c l u d e s  : 

(1)  T h e  a n a l y s i s  of f o r m s  t o  s u p p r e s s  u n u s e d  
c o l u m n s  

(2) T h e  s p l i t t i n g  a n d / o r  c o r t l b i n a t i o n  o f  forms s o  
t h a t  homogeneous f i l e s  ( f i x e d  record length and 
s a n e  foretat) c o u l d  be set up. 

(3) T h e  s e l e c t i o n  o f  s t o r a g e  medium and  data 
o r g a n i z a t i o n ,  

(4) T h e  d e v e l o p m e n t  o f  q u e r y  f a c i l i t y  t o  a s s i s t  
u s e r s  i n  t h e  r e t r i e v a l  o f  d a t a ,  



CHAPTER 2 

LITERATURE REVIEW ----- --- 

S i n c e  t h e  e a r l y  1 9 6 0 ' s  t h e r e  h a s  b e e n  a g r o w i n g  e m p h a s i s  
o n  t h e  d e v e l o p m e n t  a n d  d i f f u s i o n  o f  a g r i c u l t u r d l  t e c h n o l o g y  
i n  t h e  less d e v e l o p e d  c o u n t r i e s ,  

YHARTON (1968)  p o i n t e d  o u t  t h r e e  f r e q u e n t  c r i t ic isas  of 
a g r i c u l t u r a l  e c o n o n i c s  r e s e a r c h  u n d e r t a k e n  by S o u t h e a s t  
A s i a n  a g r i c u l t u r a l  e c o n o m i s t s :  (a) it is p u r e l y  d e s c r i p t i v e  
o r  f a c t - f i n d i n g  w i t h  l i t t l e  a n a l y s i s ,  (b)  it is d e s i g n e d  t o  
p r o v e  p r e c o n c e i v e d  v a l u e s  o r  norms,  and  (c) i t  is f r e q u e n t l y  
a b l i n d  i m i t a t i o n  of t h e  research p r o j e c t s  u n d e r t a k e n  i n  t h e  
West by W e s t e r n  e c o n o m i s t s ,  f-fe f u r t h e r  m e n t i o n e d  g e n e r a l  
d e f i c i e n c i e s  which  c a n  b e  summar ized  a s  follows: (1) Very 
l i t t l e  r e s e a r c h  h a s  b e e n  u n d e r t a k e n  t o  a s c e r t a i n  t h e  
f a r m e r s '  g o a l s  o f  p r o d u c t i o n ,  t h e  n a t u r e  of t h e i r  d e c i s i o n  
making p r o c e s s e s ,  and  t h e  i n f l u e n c e s  a n d  p a t t e r n s  of 
d i f f u s i o n  and  a d o p t i o n  o f  p r a c t i c e s  a n d  e n t e r p r i s e s ;  (2) 
Very l i t t l e  e m p i r i c a l  research h a s  b e e n  of a t e s t i n g  n a t u r e ,  
i ,e , ,  v e r y  r a r e l y  a r e  t h e  new m o d e l s  o f  g r o w t h  t e s t e d  
a g a i n s t  h a r d  f a c t s ;  (3) R e s e a r c h  h a s  b e e n  l e a s t  d i r e c t e d  a t  
t h e  g e n e r a l  v a l u e s ,  a t t i t u d e s  a n d  m o t i v a t i o n s  o f  f a r m  p e o p l e  
and how t h e s e  a f f e c t  t h e  g o a l s  o f  p r o d u c t i o n ,  t h e  f a r m e r s '  
d e c i s i o n - m a k i n g  p r o c e s s ,  r e c e p t i v i t y  t o  i n n o v a t i o n s ,  new 
e n t e r p r i s e s  a n d  t e c h n i q u e s ,  a n d  t h e  g e n e r a l  c o n d u c t  o f  
f a r m i n g ,  H e  c o n c l u d e d  w i t h  a p l e a  t o  c o n s i d e r  c e r t a i n  a r e a s  
which  h e  c o n s i d e r e d  were n e g l e c t e d  i n  p r e v i o u s  a n d  c u r r e n t  
r e s e a r c h e s :  (a) i n t e r d i s c i p l i n a r y  r e s e a r c h  w h i c h  f o c u s e s  
upon t h e  m o t i v a t i o n a l  and a t t i t u d i n a l  variables a s  they 
a f f e c t  t h e  p r o d u c t i v e  and d e v e l o g a e n t a l  process, and (b) 
research which  p r o v i d e s  s o l i d  e m p i r i c a l  e v i d e n c e  on t h e  
i s s u e s  of underemploy lnen t ,  p r i c e  r e s p o n s i v e n e s s ,  and t h e  
e c o n o m i c  b e n a v i o u r  o f  s u b s i s t e n c e  p r o d u c e r s ,  

I n  a s  e a r l y  a s  1969  when amount  o f  d a t a  was  n o t  a s  
s u r m o u n t a b l e  as now, R U N T  (1969)  m e n t i o n e d  t h e  p r o b l e m  of  
d a t a  h a n d l i n g  i n  s t a t i s t i c a l  s t u d i e s ,  H e  a d d e d  t h a t  
@ c l a s s i f i c a t i o n  of a c o n s i d e r a b l e  amount  o f  a g r i c u l t u r a l  
e c o n o m i c  m a t e r i a l  f o r  c o m p u t e r i z e d  r e t r i e v a l  is f a r  from 
s t r a i g h t f o r w a r d 8 ,  

R e s e a r c h e r s  a n d  u s e r s  a l i k e  r e a l i z e  t h e  ro le  t h a t  
a g r i c u l t u r a l  s ta t i s t ics  p l a y ,  No s t u d e n t  o f  a g r i c u l t u r e  
t o d a y  c a n  a f f o r d  t o  n e g l e c t  t h e  c o n t r i b u t i o n  t h a t  



s t a t i s t i c a l  s c i e n c e  i s  making t o  a g r i c u l t u r a l  r e s e a r c h ,  A 
number of h o o k s  a r e  w r i t t e n  on a g r i c u l t u r a l  s ta t i s t ics ,  

PIBNEY (1972)  s t a t e d  t h a t  s t a t i s t i c a l  s c i e n c e  mus t  b e  
p a r t  o f  t h e  s t a n d a r d  m e t h o l o g i c a l  a p p r o a c h  t o  many p r o b l e m s  
i n  a g r i c u l t u r e .  H e  a l s o  m e n t i o n e d  t h a t  d e v e l o p m e n t  of 
h igh-speed  c o m p u t e r s  h a s  made p r a c t i c a b l e  s t a t i s t i c a l  
a n a l y s e s  on a s c a l e  t h a t  c o u l d  n o t  h a v e  n e e n  c o n s i d e r e d  
t w e n t y  y e a r s  a g o ,  t h a t  t h e  e l e c t r o n i c  c o m p u t e r  n o v  e n a ~ l e s  
l a r g e  b o d i e s  o f  d a t a  t o  b e  i n t e n s e l y  a n a l y z e d ,  I n c r e a s i n g  
numbers  o f  p r e - w r i t t e n  p r o g r a m s ,  However, h e  s a y s ,  ' t h e  
e x t e n t  t o  which a  s t a n d a r d  c o m p u t e r  y r o g r a B  c a n  s e r v e  a n  
i n v e s t i g a t i o n  d e p e n d s  upon b o t h  t h e  i n v e s t i g a t o r  and h i s  
p r o b l e s ,  Easy a v a i l a b i l i t y  o f  t h e  c o m p u t e r  b r i n g s  new 
d a n g e r s ,  I n a d e q u a t e  u n d e r s t a n d i n g  o f  t h e  l o g i c  on whiah  a n  
a n a l y s i s  is  b a s e d  c a n  l e a d  t o  c h o i c e  o f  a p rogram t h a t  f o r  
t h e  p a r t i c u l a r  u s e  h a s  u n s a t i s t a c t o r y  f e a t u r e s  o r  e v e n  is 
w h o l l y  i n a p p r o p r i a t e .  Computer  p r o g r a m s  t e n d  t o  i n c r e a s e  t h e  
s o p h i s t i c a t i o n  of s t a t i s t i c a l  a n a l y s i s ,  a n d  g r e a t e r  
e x p e r i e n c e  o f  t h e o r y  a n 3  p r a c t i c e  is  r e q u i r e d  t o  e x p l o i t  
them s a f e l y  a n d  well, 

t!L)RSS, HATCH, MICKELWAZT, a n d  SHEET (1976)  made a s t u d y  
on t h e  s t r a t e g i e s  of s a a l P  farmer deve lopz ien t .  T h r e e  d a t a  
c o l l e c t i o n  a p p r o a c h e s  were m e n t i o n e d  n a a e l y  t r a d i t i o n a l  
s u r v e y ,  i n - d e p t h  i n t e r v i e w ,  a n d  observation/measurement. F o r  
e a c h  t e c h n i q u e ,  t h e  u s e f u l n e s s  o f  t h e  d a t a  and i m p a c t  of t h e  
d a t a  were d i s c u s s e d ,  

B number o f  s e m i n a r s  a n d  c o n f e r e n c e s  had been  d e v o t e d  t o  
a g r i c u l t u r a l  d e v e l o p m e n t ,  It is  e n v i s i o n e d  t h a t  t h i s  t r e n d  
w i l l  g o  o n  c o n s i d e r i n g  t h e  r a t e  o f  t e c h n o l o g i c a l  c h a n g e s ,  
e c o n o m i c  s t a b i l i t y ,  and t h e  n e e d  f o r  i n c r e a s e d  f o o d  
p r o d u c t i o n ,  a n d  t h e  f a c t  t h a t  s m a l l  f a r m e r s  f o r m  t h e  
m a l o r i t y  of a g r i c u l t u r e  p r o d u c e r s ,  

HONGDON ( 1 9 7 4 ) ,  SCHULTZ ( 1 9 7 4 ) ,  a n d  TIWNEBWEIEB (1974)  
i n  t h e i r  s e p a r a t e  p a p e r s  s u p p o r t e d  t h e  i s s u e  t h a t  d e s p i t e  
t h e  apparent  economic b e n e f i t s  t h a t  may be a s s o c i a t e d  w i t h  
t h e  a d o p t i o n  of new p r o d u c t i o n  t e c h n o l o g i e s ,  c u l t u r a l  
a t t i t u d e s ,  and  i n s t i t u t i o n a l  c o n s i d e r a t i o n s  may i a p e d e  
a d o p t i o n  and t h e  l o n g  term p a r t i c i p a t i o n  by f a r a e r s ,  

VALDES, SCOBIE, a n d  D I L L O N  (1974)  e d i t e d  t h e  p r o c e e d i n g s  
of t h e  I n t e r n a t i o n a l  C o n f e r e n c e  o n  Economic A n a l y s i s  i n  t h e  
D e s i g n  of N e w  T e c h n o l o g y  f o r  Smal l  F a r m e r s ,  November 1975, 
The p a p e r s  p r e s e n t e d  c e n t e r e d  g e n e r a l l y  o n  t e c h n o l o g y  a n d  
r u r a l  d e v e l o p m e n t  p r o g r a m s ,  a n d  how t h e y  r e l a t e  t o  s m a l l  
f a r m e r s  . 

I R B I ,  i n  i t s  a n n u a l  r e p o r t s  b a s  c o n s t a n t l y  r e p o r t e d  t h e  
p r o g r e s s  of i ts  r e s e a r c h  p r o j e c t s ,  o n e  of which  is t h e  
c o n s e q u e n c e s  o f  Farm l g e c h a n i z a t i o n  P r o j e c t ,  I n  o n e  of i ts  
r e p o r t s  (1476) i t  s t a t e d  t h a t  a g g r e g a t e  n a t i o n a l  statistics 



w i l l  be  u s e d  t o  a n a l y z e  t h e  soc i a l  r e t u r n s  t o  rice r e s e a r c h ,  
and  t h e  p o l i c y  a l t e r n a t i v e s  f o r  r ice s e l f - s u f f i c i e n c y ,  Farw 
s u r v e y s  w i l l  p r o v i d e  d a t a  fo r  a n a l y z i n g  c h a n g e s  i n  l a b o r  u s e  
i n  rice p r o d u c t i o n ,  and f o r  s t u d y i n g  i n  d e p t h  t h e  rice 
v i l l a g e  economy, 

An IBRI workshop  r e p o r t  (1978)  summar ized  t h e  i n v o l v e m e n t  
of I R R I  i n  t h e  p r o j e c t ,  t h e  r e s e a r c h  d e s i g n  a n d  h y p o t h e s i s  
t o  be t e s t e d ,  a n d  a b r i e f  o v e r v i e w  o f  t h e  d a t a  c o l P e c t i o n ,  
s a e p l i n g  p r o c e d u r e s ,  c o n d u c t  of s u r v e y ,  and r e c o r d  K e e p i n g ,  

The  P r o j e c t  P r o p o s a l  (1978)  o n  t h e  C o n s e q u e n c e s  of S m a l l  
R i c e  P a r a  ~ e c h a n i z a t i o n  on P r o d u c t i o n ,  I u c o a e ,  and R u r a l  
Employment i n  S e l e c t e d  C o u n t r i e s  o f  A s i a  d i s c u s s e d  t h e  s t u d y  
o b j e c t i v e s  and f r a a e w o r k  o f  t h e  p r o j e c t .  

H O R A N  and  UMSOI (1978) p r e p a r e d  the O p e r a t i o n s  Handbook 
of Farm S u r v e y  and Record  K e e p i n g  P r o c e d u r e s ,  The handbook  
e n u m e r a t e d  t h e  d a t a  forms u s e d ,  method o f  d a t a  c o l l e c t i o n ,  
a n d  c o d i n g  s y s t e m  u s e d ,  

CASILLAN ( 1 9 7 9 ) ,  S U H I R A H  (1979)  , a n d  HICKS (1979)  i n  
p a p e r s  p r e s e n t e a  a t  the Workshop on  Farm M e c h a n i z a t i o n  
d i s c u s s e d  t h e  p u r p o s e  of t h e  p r o j e c t ,  d e f i c i e n c i e s  o f  t h e  
p r o p o s e d  f o r m a t ,  d a t a  e d i t i n g  a n d  v a l i d a t i n g  p r o c e d u r e s ,  and 
c o m p u t e r  r e s o u r c e s  p r e s e n t l y  u s e d ,  

#IYORVIT (1979)  d i s c u s s e d  t h e  SUBVEY a c t i v i t i e s  o n  t h e  
C o n s e q u e n c e s  of Farm H e c h a n i z a t i o n  P r o j e c t  i n  S u p h a n b u r i ,  
T h a i l a n d ,  

WICKS (1980)  p r e s e n t e d  p r o c e d u r e s  f o r  c o n s t r u c t i o n g  
two-vay t a b l e s  f o r  t h i s  p r o j e c t ,  T h i s  p r o v i d e d  v a l u a b l e  
i n s i g h t  i n t o  t h e  p o s s i b l e  i n f o r m a t i o n  n e e d s  o f  t h e  u s e r s  f o r  
a n a l y s i s ,  



CHAPTER 3 

3-1 O b j e c t i v e s  o f  the P r o j e c t .  

The Farm M e c h a n i z a t i o n  P r o j e c t  h a s  t h r e e  s p e c i f i c  
o b j e c t i v e s ,  The f i r s t  is t o  e v a l u a t e  t h e  e f f e c t s  o f  
farm a e c h a n i z a t i o n  on s m a l l  r ice farms i n  selected 
l o c a t i o n s  i n  A s i a ,  This o b j e c t i v e  f o c u s e s  on  t h e  i m p a c t  
o r  p o t e n t i a l  i m p a c t  of mach ine ry  on employment ,  
p r o d u c t i o n ,  and  i ncome  o f  farmers and  l a n d l e s s  w o r k e r s ,  
It i n v o l v e s  t h e  a n a l y s i s  a t  t h e  f a r m ,  r e g i o n d l ,  and 
c r o s s  n a t i o n a l  l e v e l s ,  The s e c o n d  o b j e c t i v e  is t o  
d e v e l o p  a n  improved  u n d e r s t a n d i n g  o f  t h e  t a s k s  i n v o l v e d  
i n  d i f f e r e n t  s y s t e m s  o f  r ice p r o d u c t i o n  t o  p r o v i d e  
g u i d e l i n e s  f o r  t h e  d e s i g n  o f  m e c h a n i z a t i o n  a p p r o p r i a t e  
f o r  rice p r o d u c e r s ,  T h e  t h i r d  o b j e c t i v e  is  t o  i m p r o v e  
t h e  c a p a c i t y  o f  r e s e a r c h e r s  w i t h i n  t h e  r e g i o n  t o  c o n d u c t  
s u c h  s t u d i e s ,  

3.2 A p p l i c a t i o n  o f  Samp l ing  t o  A g r i c u l t u r e ,  

H o s t  o f  t h e  s a m p l i n g  e n q u i r i e s  i n  d e v e l o p i n g  
c o u n t r i e s  h a v e  conformed  t o  o n e  b a s i c  p a t t e r n ,  T y p i c a l l y  
t h e  whole  n a t i o n a l  a g r i c u l t u r a l  i n d u s t r y  is d i v i d e d  i n t o  
s e c t i o n s  l i k e  r e g i o n s ,  t y p e  of f a r m i n g  a r e a s ,  and 
o t h e r s ,  T h i s  is known a s  s t r a t i f i c a t i o n ,  W i t h i n  e a c h  of  
t h e s e ,  a sa iup le  o f  u n i t s ,  o f  a size which c a n  b e  r e a d i l y  
h a n d l e d ,  is s e l e c t e d  a t  random, It c o u l d  i n v o l v e  v a r i o u s  
s t a g e s ,  s t a r t i n g  f r o =  f i rs t  s t a g e  u n i t s  wnich may be t o o  
b i g  f o r  t h e  detailed r e c o r d i n g  work down t o  t h e  f i n a l  
s t a g e  u n i t s  which are randomly  c h o s e n  f rom t h e  b i g g e r  
s t a g e  u n i t s ,  Such a  d e s i g n  is c a l l e d  s t r a t i f i e d ,  
n u l t i s t a g e ,  random s a m p l e  d e s i g n ,  

F o r  t h e  Farm H e c h a n i z a t i o n  Consequences  P r o j e c t ,  t h e  
a b o v e  t e c h n i q u e  was used ,  W i t h i n  t h e  i n v o l v e d  c o u n t r y ,  
i n i t i a l  s u r v e y  was c o n d u c t e d  f o r  v i l l a g e  s e l e c t i o n  a s  t o  
t y p e  o r  f a r m i n g  a r e a s .  H i t h i n  each  o f  t h e s e  v i l l a g e s ,  
h o u s e h o l d s  were r andomly  selected, Prom a  h o u s e h o l d  
c e n s u s ,  h o u s e h o l d s  were g rouped  i n t o :  

(1)  rice f a r &  h o u s e h o l d ,  
(2) f i e l d  l a b o r  h o u s e h o l d s  ( l a n d l e s s )  , and  
(3) n o n - f i e l d  l a b o r  h o u s e h o l d s  



A rice farm h o u s e h o l d  i s  o n e  whose head c u l t i v a t e s  a t  
l eas t  1000 sq. meters o f  l a n d .  A f i e l d  l a b o r  h o u s e h o l d  
( l a n d l e s s )  is o n e  whose head d o e s  n o t  o p e r a t e  a  f a r m  b u t  

d e r i v e s  m a j o r  p a r t  o f  h i s  i ncome  f rom work ing  on f a r m s  
owned by o t h e r s ,  

Group (2)  f o r m s  a s e p a r a t e  s t r a t i f i e d  cell,  Group (3) 
is n o t  i n  t h e  s t u d y ,  b e c a u s e  t h e y  a r e  n o t  c o n s i d e r e d  
i n v o l v e d  i n  f a r ~ i n g ,  

Group (1) is f u r t h e r  s t r a t i f i e d  b a s e d  on f o u r  l e v e l s  
o f  m e c h a n i z a t i o n  ( a n i m a l ,  a n i m a l  & mach ine ,  power 
t i l l e r ,  a n a  t r a c t o r  f o r  l a n d  p r e p a r a t i o n )  a n d  two l e v e l s  
of  w a t e r  c o n t r o l  ( r a i n f e d  and i r r i g a t e d ) ,  T h i s  
s t r a t i f i c a t i o n  is g i v e n  i n  T a b l e  3 -1 .  

----------------------------------------------------------- 
LEVEL L A N D  P R E P A R A T I O N  

OF ANIRAL ANIMAL&?lA@H POWERTILLER TZACTOR 
WATER CONTROL SURVEY FRK SURVEY FRK S U R V E Y  FRK SURVEY FRK 

- - - 

R a i n f  ed 30 5 3 0 7 - - 3 0 5 
I r r i g a t e d  30 3 30 7 30 8 30 7 

30 4 30 6 

T a b l e  3-1. Humber of Household  C l a s s i f i e d  by Land P r e p a r a t i o n ,  

Notes :  T h e r e  a r e  n o t  enough s a m p l e s  w i t h  power t i l l e r  i n  
r a i n f e d  a r e a  so t h i s  s t r a t i f i c a t i o n  cell  is n o t  
c o n s i d e r e d ,  Fa r i ne r s  w i t h  mach ine  f o r  l a n d  
p r e p a r a t i o n  u s u a l l y  grow two  c r o p s  i n  o n e  y e w ,  
( i r r i g a t e d  a r e a ) ,  

For rice farm households, stratification unit was 
based on parcels w i t h i n  t h e  sample v i l l a g e s  a n d  n o t  
e x c e e d i n g  10 h e c t a r e s ,  

T a b l e  3-1 shows 270 h o u s e h o l d  s a m p l e s  f o r  Group ( 1 ) -  
A n o t h e r  50 l a n d l e s s  l a b o r  s a m p l e s ,  Group (3) , were added  
f o r  a  t o t a l  o f  320 h o u s e h o l d s  f o r  SDRVEY, F o r  P R K ,  t h e  
t o t a l  n u a b e r  o t  s a m p l e s  i n  r a i n f e d  a r e a  is 17 and  i n  
i r r i g a t e d  a r e a  35 ,  f o r  a t o t a l  o f  52 f a r m s  f o r  FnK, Note  
t h a t ,  Y H K  s a iup l e s  is a c t u a l l y  a s u b s e t  o f  t h e  SURVEY 
s a m p l e s ,  i -e , ,  t h e  52 f a r m s  b e l o n g  t o  some h o u s e b o l d s  i n  
t h e  S U R V E Y  s a m p l e s ,  This is s o  b e c a u s e  t h e  PRK f o r m s  are 
meant  t o  s u p p l e m e n t  t h e  d a t a  c o l l e c t e d  i r o n  SURVEY, 



3.3 ! le thod o f  Da ta  C o l l e c t i o n .  

T h e  d a t a  g a t h e r i n g  o f  t h e  s t u d y  c o n s i s t s  o f  t h r e e  
componen ts :  

1) S U R V E Y  - series of c r o s s  s e c t i o n a l  s u r v e y  c o n d u c t e d :  
* a t  s t a r t  and e n d  o f  e a c h  c r o p p i n g  s e a s o n  

i n v o l v i n g  28 f o r m s  (Forms 9 1  l A  t o  945) 
* f o r  e v e r y  c h a n g e  o f  farm a c t i v i t y  

i n v o l v i n g  1 form ( 2 0 ,  H e s o u r c e  
U t i l i z a t i o n )  

2) FRK - P a r a  Record  Keep ing  
c o m p l i m e n t a r y  r e c o r d  k e e p i n g  m o n i t o r e d  
d a i l y  on s e l e c t e d  f a r m s  i n v o l v i n g  9 f o r m s .  

3) DATA IDENTIPICATIOH - f i l l e d  i n  o n c e  by e a c h  c o u n t r y  
team i n v o l v i n g  9 f o r m s .  

Data e n u m e r a t o r s  a n d  v i l l a g e  a s s i s t a n t s  were trained 
b e f o r e  a c t u a l l y  s e n t  t o  t h e  f i e l d .  The  t o p i c s  e m p h a s i z e d  
d u r i n g  t h e  t r a i n i n g  a r e  t h e  p u r p o s e  o f  e a c h  fo rm a n d  
r e c o r d i n g  i n s t r u c t i o n s  for  e a c h .  They a re  a l s o  g i v e n  
l i g h t  a s  t o  t h e  d i r e c t i o n s  o f  t h e  h y p o t h e s e s  t e s t i n g  t o  
b e  d o n e  l a t e r .  T h i s  l a t e r  t o p i c  is i n c l u d e d  t o  g u i d e  the 
e n u m e r a t o r s  f o r  o n - t h e - s p o t  d e c i s i o n s  on s p e c i a l  cases 
t h e y  m i g h t  e n c o u n t e r  w i t h  t h e  r e s p o n d e n t s .  

The e n u m e r a t o r s  i n t e r v i e w  t h e  f a r m e r s  and h o u s e h o l d  
a e n b e r s  o f  t h e  s e l e c t e d  h o u s e n o l d s ,  T n e s e  e n u m e r a t o r s  
s u b m i t  t h e  c o m p l e t e d  q u e s t i o n n a i r e s  t o  t h e  f i e l d  
s u p e r v i s o r  who c h e c k s  f o r  errors a n d  i n c o n s i s t e n c i e s .  
Comple ted  f o r m s  are s e n t  t o  t h e  d a t a  p r e p a r a t i o n  u n i t  
w h e r e  t h e y  a r e  coded i n  S U R V E Y  f o r m s .  

The P r o j e c t  was l a u n c n e d  by I R R I  i n  early 1978 b u t  
a c t u a l  d a t a  c o l l e c t i o n  s t a r t e d  i n  1979 a n d  w i l l  l a s t  f o r  
t h r e e  y e a r s .  

3-4 F r e q u e n c y  of D a t a  C o l l e c t i o n .  

B e c a u s e  o f  t h e  r e l a t i v e l y  l a r g e  number o f  SURVEY 
f o r a s ,  t h e y  are g r o u p e d  i n t o  f o u r :  

1) f o r m s  t o  be a d m i n i s t e r e d  a t  l a n d  p r e p a r a t i o n  
staqe. 

2) t o r s s  t o  b e  a d m i n i s t e r e d  a t  i m m e d i a t e  p o s t  h a r v e s t  
s e a s o n .  

3) f o r m s  t o  be a d m i n i s t e r e d  b o t h  a t  l a n d  p r e p a r a t i o n  
s t a g e  a n d  i m m e d i a t e  p o s t  h a r v e s t  s e a s o n  

4) BIJ f o r m s  t o  be a d t a i n i s t e r e s  f o r  e v e r y  i n p u t  p e r  
a c t i v i t y  p e r f o r m e d  p e r  p a r c e l  



F o r  t h e  FBK (Farm Record Keep ing)  f o r m s ,  d a t a  is 
c o l l e c t e d  d a i l y  o r  v h e n e v e r  an  a c t i v i t y  o r  t r a n s a c t i o n  
is pe r fo rmed .  The m a j o r  p u r p o s e  o f  FRK is t o  collect 
t h e  d e t a i l e d  d a t a  that i s  d i f f i c u l t  t o  o b t a i n  d u r i n g  o n e  
v i s i t  surveys b e c a u s e  o f  memory bias and  f a r m e r s &  r e c a l l  
p r o b l e m s ,  

F o r  the Data  I d e t i f i c a t i o n  Forms,  d a t a  is collected 
once by each . c o u n t r y  t eam t o  d e v e l o p  backg round  d a t a  on  
p r o j e c t  s i t e .  

3.5 Forms Used  f o r  D a t a  C o l l e c t i o n ,  

Table 3-2 g i v e s  t h e  f o r m s  and  t h e  r o u n d s  i n  which 
t h e y  a re  a d m i n i s t e r e d ,  A n a l y s i s  o f  t h e s e  f o r m s  and 
f u r t h e r  d e t a i l s  a r e  given i n  C h a p t e r  4, 



----------------------------------------------------------- 
c o d e  Form Round1 Bound2 

9 0 0  Data I d e n t i f i c a t i o n  * 
911 Farm L a b o u r  Form B 4 

9 1 1 0 9 9  Farm L a b o u r  Form B 4 * 
911020 Farm L a b o u r  Form C * 
9 30 D e m o g r a p h i c  I n f o r m a t i o n  * 
912  Farm Land * 
9 3 1  L a n d l o r d ' s  C o n t r i b u t i o n  

t o  C u l t i v a t i o n  E x p e n s e s  4 

9 3 2  C r o p p i n g  P a t t e r n  B i s t o r y  
933 M a c h i n e  Use/Change  i n  

C r o p p i n g  P a t t e r n  
9 1 3  C r o p s  
916 Draft  A n i m a l s  
933 P r o d u c t i v e  A n i m a l s  
918 Farm B u i l d i n g s  
919 Hand Farm I m p l e i a e n t s  & T o o l s  
9 3 4  O t h e r  Assets: N o n - A g r i c u l t u r a l  

Land a n d  V e h i c l e s  
9 3 5  Home C o n s u ~ e r  D u r a b l e s  
9  20 F i n a n c i a l  L i a b i l i t i e s  
915 Farm U a c h i n e r y  
936 D e c i s i o n - R a k i n g  re: 

H a c h i n e  P u r c h a c e s  
937 n a c h i n e  Use,Income,!ilaiatenance, 

A c c i d e n t s  w i t h  B a c h i n e  
936 M a c h i n e  Breakdown a n d  R e p a i r  
92 I I n v e n t o r y  C h a n g e s  
RU R e s o u r c e  U t i l i z a t i o n  
939 D i s p o s a l  o f  P r o d u c t  
940 S a l e / M a r k e t i n g  o f  P r o d u c t  
941 Land R e c l a m a t i o n  
942 E x t e n s i o n  S e r v i c e / H a c h i n e  O p e r a t i o n  

T r a i n i n g / F a r m e r b s  O r g a n i z a t i o n  
943 Work Opportunities/Preference o f  

L a n d l e s s  Field L a b o u r e r s  f 

944 A c t u a l  8 Idea l  Dates fo r  C r u c i a l  
P a r a  A c t i v i t i e s  * * 

9US Animal  D i s e a s e s / A c c i d e n t s  w i t h  
Anirrrals * * ........................................................... 

e v e r y  k a r m  a c t i v i t y  * 
* 

t * 
* 

T a b l e  3-2, L i s t  o f  SURVEY Forms Used f o r  R o u n d l  a n d  Houna2 



T h e r e  are 9 t y p e s  of f o r m s  u s e d  f o r  PBK. T h e s e  f o r m s  
a re  n o t  i n  t h e  s a m e  f o r a a t  a s  t h e  S U R V E Y  f o r m s ,  b u t  
c o n t a i n s  the same i n f o r m a t i o n -  They  w e r e  d e s i g n e d  t o  
f a c i l i t a t e  e a s y  r e c o r d i n g  b y  f a r i a e r s -  To e n t e r  d a t a  
c o l l e c t e d ,  i n f o r m a t i o n  i s  t r a n s f e r r e d  t o  t h e  r e l e v a n t  
SURVEY f o r m s  a s  shown i n  T a b l e  3-3. 

------------------------------------------------------ 
From PBK Form To SURVEY F o r ~  ...................................................... 

C u l t i v a t i o n  H e s o u r c e  U t i l i z a t i o n  
P r o d u c t i o n  

A. T o t a l  P r o d u c t i o n  H e s o u r c e  U t i l i z a t i o n  
B. D i s p o s a l  o f  P r o d u c t  D i s p o s a l  o f  P r o d u c t  (439) 
C, B y - p r o d u c t  D i s p o s a l  o f  P r o d u c t  (939) 

R a r k e t i n g  
Date, q u a n t i t y ,  v a l u e  R e s o u r c e  U t i l i z a t i o n  
B e n a i n i n g  da t a  B a r k e t i n g  o f  P r o d u c t  (940) 

S u p p l e m e n t a r y  I n c o m e  A I 
( o f f  - fa rm i n c o m e )  I B e s o u r c e  U t i l i z a t i o n  

S u p p l e a e n t a r y  Income  B I > 
(non-f a ra t  i n c o m e )  I Farm L a b o u r  A ( 9 1 1 a )  

S u p p l e m e n t a r y  Income  C I 
(rents r e c e i v e d )  I 

Animal C a r e / # a i n t e n a n c e  Draft A n i m a l s  (916)  
Animal  D i s e a s e s / A c c i d e n t s  A n i m a l  D i s e a s e s / A c c i d e n t s  ( 9  45) 
M a c h i n e  U s e / B a i n t e n a n c e  B a c h i n e  B r e a k d o w n f i e p a i r ( 9 3 8 )  ...................................................... 
T a b l e  3-3, C o r r e s p o n d e n c e  of FBK Forms t o  SURVEY Forms ,  

T h e  f o l l o w i n g  f o r m s  s e r v e  a s  b a c k g r o u n d  d a t a  and  a re  
f i l l e d  i n  o n c e  b y  each c o u n t r y  team, 

Form 
Form 

Form 
Form 
Form 
Form 
Form 
Porm 
Porm 

P r o j e c t  name a n d  c o d e  
D a t a  o r i g i n ,  i,e., c o u n t r y ,  p r o v i n c e ,  
no. of villages, no, of observations 
Selective criteria 
C o n v e r s i o n  r a t e s  and  climatic z o n e s  
n o n t h l y  r a i n f a l l  
Wean m o n t h l y  t e a p e r a t u r e  
A u t h o r  of  s u r v e y  
D e s c r i p t i o n  o f  s o i l  t y p e  
W r i t e - u p  c a r d s  ( p r o j e c t  d e s c r i p t i o n ,  
r e v i s i o n s ,  etc .) 



3.6  R a w  Data, 

Data is t r a n s f e r r e d  f r o m  t h e  f o r m s  t o  s t a n d a r d  
8 0 - c o l u ~ ~ ~ n  p u n c h e d  c a r d s ,  T h r e e  d a t a  items - 
ABNDBTOEYCODE, RHCODE, and  PROJCODF - are always l o c a t e d  
a t  t h e  b e g i n n i n g  a n d  end of a l l  f o r m s ,  e x c e p t  R U  ana  
9 1 1 B ,  F o r  RU, c o l  1 t o  3 a r e  fo r  e n t e r p r i s e  c o d e ,  c o l  75 
t o  77 f o r  h o u s e h o l d  c o d e ,  a n d  co l  76 t o  80 f o r  p r o j e c t  
c o d e ,  F o r  the 9 1 1 B  col 1 t o  6 a r e  f o r  m a n d a t o r y  c o d e  a n d  
col 75 t o  80  a r e  t h e  saae a s  i n  RU, F o r  t h e  rest o f  t h e  
forms, c o l  1 t o  3 are f o r  m a n d a t o r y  c o d e ,  and c o l  75 t o  
80 f o l l o w  t h a t  of RU, 

I n  T h a i l a n d ,  data  is  r e c o r d e d  on  m a g n e t i c  t a p e s ,  A s  
f o r  t h e  number  of r e c o r d s  g e n e r a t e d ,  T a b l e  3-4 g i v e s  t h e  
s u a m a r y  o f  e s t i m a t e s ,  



------------------------------------------------------- 
Form No, Scope/card .  E s t i ~ a t e d  No, of cards/HH 

911A 1 member 4 
9llE 1 h o u s e h o l d  1 
912 1 p a r c e l  3 
9 13 2 c r o p s  3 
915 1 m a c h i n e  1 
916 1 d r a f t  a n i m a l  1 
917 1 p r o d  a n i m a l  3 
9 18 2 b u i l d i n g s  1 
919 5 hand i m p l e m e n t s  5 
920 2 l i a b i l i t i e s  1 
930 1 h o u s e h o l d  1 
931 2 p a r c e l s  2 
932 2 y r  c o d e / p a r c e l  6 
933 1 p a r c e l  3 
934 2 p c s  l a n d  1 

3 v e h i c l e s  
9 3 5  6 c o n s u m e r  g o o d s  2 
936 3 m a c h i n e  1 
937 1 mach a c c i d e n t  3 
938 1 a a c h  breakdown 
9 39 1 c r o p  

* 
4 ' 

940 2 s a l e s / c r o p  3 
941  1 l a n d  1 
942 2 t r a i n i n g s  1 

3 o r g a n i z a t i o n s  
943 2 members . 1 
944 2 p a r c e l  2 
945  3 d i s e a s e s  1 

3 a c c i d e n t s  
RU 5  t y p e s  1/0 p e r  e n t e r p r i s e  132* ------------------------------------------------------- 
T a b l e  3-4, E s t i a a t e s  o f  80-Char-Records  G e n e r a t e d ,  

* The following are t h e  a s s u m p t i o n s  made for  t h i s  
estilaate: 

1) 2 a c t i v i t i e s  p e r  e n t e r p r i s e  per week 
2 )  5 i n p u t / o u t p u t  p e r  a c t i v i t y  
3) 3 p , a r c e l s  p e r  h o u s e h o l d  
4)  22  w e e k s  p e r  s e a s o n  
5) 5 i n p u t / o u t p u t  per e n t e r p r i s e  p e r  c a r d  



The e s t i m a t e d  nuaber of c a r d s  p e r  h o u s e h o l d  sum up t o  
190.  For a  sample  size o f  320 h o u s e h o l d s ,  i t  i s  
e s t i m a t e d  t h a t  0 0 , 8 0 0  c a r d s / c r o p p i n g  season is 
g e n e r a t e d .  With t h i s  e s t i ~ a t e ,  183 ,000  c a r d s  w i l l  b e  
g e n e r a t e d  i n  o n e  y e a r .  

T h e  e s t i m a t e  g i v e n  above  is f o r  T h a i l a n d  o n l y ,  
I n d o n e s i a  and t h e  P h i l i p p i n e s  w i l l  a l s o  b e  g e n e r a t i n g  
r e c o r d s  close t o  t h i s  e s t i m a t e .  



A N A L Y Q  QE DATA 

4 - 1  A n a l y s i s  o f  F o r a s ,  

T h e  f o r a s  u s e d  f o r  d a t a  g a t h e r i n g  were s t u d i e d  a n d  
a n a l y z e d  a s  t o  t h e i r  p u r p o s e  and  s c o p e ,  d a t a  items 
i n v o l v e d ,  arld c o d i n g  system u s e d -  

S e v e r a l  o f  t h e  f o r m s  were f o u n d  t o  be i n t e r r e l a t e d .  
The f o r m s  were t h e n  g r o u p e d  based on  p o s s i b l e  q u e r i e s  
t h a t  w i l l  b e  made o n  t h e  whole  d a t a  base, a n d  t h e  
p u r p o s e  of e a c h  form, T h e  list o f  t h i s  g r o u p i n g  is  g i v e n  
i n  Table 4-1. 

It was a l s o  n o t e d  t h a t  s e v e r a l  f o r m s  h a v e  r e p e a t e d  
sets o f  d a t a  items. F o r  e x a ~ p l e ,  i n  Form 513 i n f o r z t a t i o n  
f o r  t w o  c r o p s  a r e  r e c o r d e d  i n  o n e  form.  T h i s  means t h a t  
d i r e c t  access t o  t h o s e  r e c o r d s  v i a  a l t e r n a t e  index is 
n o t  p o s s i b l e ,  

The  raw d a t a  s u p p l i e d  by  t h e  D e p a r t m e n t  o f  
A g r i c u l t u r e ,  T h a i l a n d  was compared  w i t h  t h e i r  r e s p e c t i v e  
f o r m s ,  It was m e n t i o n e d  i n  t h e  p r e v i o u s  c h a p t e r  t h a t  a l l  
r e c o r d s  of the  r a u  d a t a  a r e  o f  length 80 c h a r a c t e r s .  
T h e r e f o r e  many r e c o r d s  have embedded b l a n k s  o r  a r e  
padded  w i t h  z e r o e s ,  

I n  l i n e  with t h e s e  o b s e r v a t i o n s ,  s e v e r a l  f i l e s  were 
c r e a t e d  v i t h  t h e  o b j e c t i v e  o f  m i n i m i z i n g  d a t a  s t o r a g e .  
F o r  some f i l e s ,  r e c o r d s  were s p l i t ,  and  f o r  some,  
r e c o r d s  were c o a b i n e d .  



- - - - - - - - - - - - - - - - - - - - - - - - 

Data  I d e n t i f  i c d t i o n  : 
Form 901  P r o j e c t  Name a n d  Code 
Form 902 Data O r i g i n  ( ~ o u n t r y ~ p r o v i n c e  , v i l l a g e s , e t c )  
Porm 903 S e l e c t i v e  C r i t e r i a  ( o p t i o n a l )  
Form 904 Conve r s ion  R a t e s / C l i m a t i c  Zones  
Po ra  905 r o n t h l y  R a i n f a l l  
Form 406 Mean Monthly Tempera tu re  
Form 907 Author  o f  Survey  
Form 908 D e s c r i p t i o n  of S o i l  T y p e  
Form 910 Wri te-up Ca rd  ( d e s c r i p t i o n  of  p r o j e c t )  

P e r s o n a l  Data  o f  HH-members: 
Porn  911 
Form 911099 
Form 911020 + +  
Form 943 * 
Porm 930 
Porlrt 921 + + 

Land P a r c e l  Data:  
Form 912 
Form 913  
Porm 921 
Fo r3  931  
Form 932 
Form 933 
Form 941  
Form 444 

Crop P r o d u c t i o n :  
Forn BU001/398 * 
Porm 913  * 

D r a f t  L i v e s t o c k :  
Form RU507/503 * 
Form 916 
 for^ 921 + + 
Form 945 ** 

P r o d u c t i v e  L i v e s t o c k :  
Porm RU510/590 * 
Form 917 
Form 921 ++ 

T a b l e  4-1, G e n e r a l  Grouping o f  Forms, 



---------------------------------------------------------- 
Two 8 F o u r  Wheel T r a c t o r :  

Form 915 
Porn  921 ++ 
Form 936 * 
Porm 937 
Form 938 

Othe r  H a c h i n e r y :  
P o r a  915 
Porm 921 
Form 936 
Porin 937 
Form 938 

O t h e r  Assets: 
Form 918 * 
Form 919 * 
P o r a  921  ++ 
Form 934 **  
Form 935 * 

F i n a n c i a l  L i a b i l i t y :  
Form 920 4 

D i s p o s a l  o f  P r o d u c t :  
Form 939 *** 
Form 940 * 

E x t e n s i o n  S e r v i c e s :  
Form 942  ** 

H a c h i n e  T r a i n i n g :  
Form 942  ** 

O r g a n i z a t i o n  E e m b e r s h i p  
Form 942  *+ 

T a b l e  4-1. ( c o n t j  

Notes: 
* Forms are s p l i t  b u t  c o n t a i n e d  i n  o n e  f i l e .  

** Forms a r e  s p l i t ,  and  g e n e r a t e  more t h a n  o n e  f i l e ,  
*** E v e r y  two s u c c e s s i v e  r e c o r d s  a r e  combined  t o  fo rm 

o n l y  o n e  r e c o r d ,  Details a r e  g i v e n  i n  s e c t i o n  x i -  
++ Forms n o t  u s e d  i n  T h a i l a n d ,  



T h e  f o l l o w i n g  are t h e  d e t a i l s  o f  t h e  a n a l y s i s  o f  t h e  
i n v o l v e d  f o r m s  u s e d  f o r  t h e  p r o j e c t .  

i, Data I d e n t i f i c a t i o n  Forms:  
9 0 1  t o  9 1 0  

- T h e s e  forms are u s e d  t o  c o l l e c t  b a c k g r o u n d  
d a t a  of t h e  p r o j e c t ,  They a r e  f i l l e d  i n  o n l y  
o n c e  by e a c h  c o u n t r y  t e a 3  f o r  e a c h  p r o j e c t  
s i te ,  

ii, P e r s o n a l  Data o f  HB-members: 
911A - T h i s  f o r m  i s  u s e d  f o r  f a r m e r s  a n d  

HR-seabers w i t h  o t h e r  u o r k ,  
O n e  r e c o r d  p e r  BH-member w i t h  o t h e r  w o r k ,  
R e c o r d  l e n g t h  .is r e d u c e d  t o  58, 

911b  - T h i s  for t t l  is u s e d  f o r  a l l  laernbers n o t  
r e c o r d e d  i n  9 1 1 8 ,  T h e r e  s h o u l d  be n o  o v e r l a p  
b e t w e e n  911A a n d  9 1 l B , i , e , , e a c h  HH-member is 
r e c o r d e d  i n  e i t h e r  form o n l y ,  
One r e c o r d  pe r  h o u s e h o l d  w i t h  bH-members n o t  
r e c o r d e d  i n  911A, B e c o r d  l e n g t h  is r e d u c e d  t o  
20 ,  

911C - T h i s  f o r m  i s  n o t  u s e d  i n  T h a i l a n d  a n d  n o t  
c o n s i d e r e d  i n  t h i s  s t u d y .  

9 2 1  - T h i s  f o r m  i s  n o t  u s e d  i n  T h a i l a n d  a n d  n o t  
c o n s i d e r e d  i n  t h i s  s t u d y ,  

930 - T h i s  f o r m  collects d e m o g r a p h i c  i n f o r m a t i o n  
o f  t h e  h o u s e h o l d  s u c h  a s  c o u n t  a n d  t y p e  of 
HfI-members a n d  m i g r a t i o n ,  
One h o u s e h o l d  p e r  r e c o r d ,  R e c o r d  l e n g t h  is 
r e t a i n e d  a t  8 0 ,  

943 - T h i s   for^ collects d a t a  o n  t h e  work  
o p p o r t u n i t i e s  a v a i l a b l e  t o  l a n d l e s s  f i e l d  
l a b o u r e r s  a n d  t h e i r  work  p r e f e r e n c e s ,  A s  
s u c h ,  i t  is o n l y  a p p l i c a b l e  t o  l a n d l e s s  
l a b o u r  h o u s e h o l d s ,  Two i n c o m e  e a r n e r s  a r e  
r e c o r d e d  i n  o n e  form, w i t h  e x a c t  i n f o r m a t i o n  
f o r  e a c h ,  T o  f a c i l i t a t e  d i r e c t  a c c e s s  f o r  
each income e a r n e r ,  there s h o u l d  be o n l y  o n e  
i n c o m e  e a r n e r  p e r  record, E a c h  form, 
t h e r e f o r e  is s p l i t  i n t o  2 records,  
One i n c o m e  e a r n e r  p e r  r e c o r d ,  R e c o r d  l e n g t h  
is r e d u c e d  t o  3b, 

iii, Land P a r c e l  D a t a :  
9 1 2  - T h i s  f o r m  collects b a c k g r o u n d  d a t a  o n  e a c h  

p a r c e l  t h e  f a r s e r  o p e r a t e s ,  D a t a  i n c l u d e s  
t e c h n i c a l  i n f o r m a t i o n , t a x e s ,  a n d  s t a t u s  o f  
p a r c e l ,  
One p a r c e l  p e r  r e c o r d ,  R e c o r d  l e n g t h  is 
r e d u c e d  t o  67, 

913 - T h i s  f o r m  col lects  d a t a  o n  t h e  crops 
p l a n t e d  o n  e v e r y  parcel e a c h  c r o p p i n g  s e a s o n ,  
Two p a r c e l s  a r e  r e c o r d e d  i n  one f o r m ,  with 



e x a c t  i n f o r a a t i o n  f o r  e a c h .  o n e  d i f f i c u l t y  
e n c o u n t e r e d  however ,  is t h e  n o n s y m m e t r y  o f  
t h e  f o r &  w i t n  r e s p e c t  t o  r e c o r d e d  s t r u c t u r e  
f o r  e a c h  p a r c e l ,  To f a c i l i t a t e  d i r e c t  a c c e s s  
t o  e a c h  c r o p  p l a n t e d ,  t h e  f o r m  i s  s p l i t  t o  
accof f loda te  o n l y  o n e  p a r c e l  p e r  r e c o r d ,  
One p a r c e l  p e r  r e c o r d ,  R e c o r d  l e n g t h  is 
r e d u c e d  t o  37, 

4 2 1  - T h i s  f o r m  i s  n o t  u s e d  i n  T h a i l a n d  a n d  n o t  
c o n s i d e r e d  i n  t h i s  s t u d y ,  

931 - T h i s  form col lects  d a t a  o n  l a n d l o r d ' s  
c o n t r i b u t i o n  t o  c u l t i v a t i o n  e x p e n s e s .  T h e r e  
a r e  t w o  p a r c e l s  r e c o r d e d  p e r  form, o n e  
r e n t e d - i n  dnd o n e  r e n t e d - o u t .  T e n u r e  s t a t u s  
i d e n t i t i e s  i f  t h e  p a r c e l  is r e n t e d - i n  o r  
r e n t e d - o u t ,  T h i s  is i m p o r t a n t  t o  d i s t i n g u i s h  
t h e  r e c o r d  s i n c e  t h e y  w i l l  be s t o r e d  i n  t h e  
s a m e  f i l e .  
One p a r c e l  p e r  r e c o r d ,  R e c o r d  l e n g t h  is 
r e d u c e d  t o  33. 

932 - T h i s  f o r m  collects d a t a  o n  t h e  c r o p p i n g  
p a t t e r n  o f  e v e r y  p a r c e l  o p e r a t e d  by t h e  
f a r m e r .  F o r  t h i s  r e a s o n ,  2 r e c o r d s  are t a k e n  
f o r  each p a r c e l  - o n e  f o r  s u r v e y  y e a r  a n d  o n e  
f o r  y e a r  b e f o r e  m e c h a n i z a t i o n  - t o  d e t e r a i n e  
a n y  c h a n g e  i n  c r o p p i n g  p a t t e r n .  T h e  2 r e c o r d s  
a r e  d i f f e r e n t i a t e d  t h r o u g h  t h e  d a t a  y e a r  
c o d e .  
One  p a r c e l  p e r  r e c o r d ,  R e c o r d  l e n g t h  is  
r e d u c e d  t o  67. 

933 - T h i s  form c o l l e c t s  d a t a  o n  i a a c h i n e  u s e  f o r  
l a n d  p r e p a r a t i o n  a n d  i t s  effects  o n  c r o p p i n g  
p a t t e r n ,  water s u p p l y ,  a n d  t e n u r e  s t a t u s  of 
p a r c e l .  
o n e  p a r c e l  p e r  r e c o r d ,  f i e c o r d  l e n g t h  is 
r e d u c e d  t o  71. 

944  - T h i s   for^ collects d a t a  o n  a c t u a l  a n d  i d e a l  
d a t e s  o f  c r u c i a l  f a ra  a c t i v i t i e s ,  Two p a r c e l s  
a r e  recorded i n  the original form, w i t h  e x a c t  
i n f o r m a t i o n  f o r  each.  Again,  t h e  korm is 
f o u n d  u n s y m m e t r i c a l .  T h e  o r i g i n a l  f o r m  i s  
s p l i t .  
One p a r c e l  p e r  r e c o r d .  R e c o r d  l e n g t h  is 
r e d u c e d  t o  42 ,  

i v .  C r o p  P r o d u c t i o n .  
R U  - R e s o u r c e  U t i l i z a t i o n  Form. T h i s  form 

collects d a t a  o n  e v e r y  i n p u t  p e r  a c t i v i t y  p e r  
p a r c e l  o p e r a t e d  by faraer.  One d a t a  item 
i n v o l v e d  i n  t h i s  f o r m  is t h e  e n t e r p r i s e  w h i c h  
c o u l d  be a n y  o f  t h r e e  t y p e s :  c r o p s ,  d r a f t  
l i v e s t o c k ,  o r  p r o d u c t i v e  l i v e s t o c k .  On ly  o n e  
e n t e r p r i s e  is c o n t a i n e d  i n  o n e  form, b u t  may 
h a v e  3 t y p e s  o f  i n p u t / o u t p u t  u s e d  i n  t h e  



a c t i v i t y ,  I f  m o r e  t h a n  3 t y p e s  o f  i /o  a r e  
i n v o l v e d  i n  o n e  e n t e r p r i s e ,  d a t a  is  c o n t i n u e d  
i n  a n o t h e r  f o r m ,  The o r i g i n a l  f o r m  is s p l i t ,  
One t y p e  of 1/3 p e r  a c t i v i t y  p e r  e n t e r p r i s e  
i n  o n e  r e c o r d .  R e c o r d  l e n g t h  is r e d u c e d  t o  
32.  
F o r  t h i s  g r o u p  ( C r o p  P r o d u c t i o n )  o f  f o r u s ,  
o n l y  r e c o r d s  w i t h  e n t e r p r i s e  c o d e d  a s  001  t o  
398 a r e  c o n s i d e r e d .  

913 - T h i s  torm is  d i s c u s s e d  i n  Sec, iii, 

v. Dra f t  L i v e s t o c k ,  
R U  - D e t a i l s  a re  d i s c u s s e d  i n  S e c .  i v .  

F o r  t h i s  g r o u p  o f  f o r m s ,  o n l y  r e c o r d s  w i t h  
e n t e r p r i s e  c o d e d  a s  5 0 1  t o  5 0 3  are 
c o n s i d e r e d .  

916 - T h i s  form collects d a t a  o n  d r a f t  a n i a a l s  
u s e d  f o r  farm a c t i v i t i e s .  E a c h  f o r m  c o n t a i n s  
o n e  t y p e  o f  d r a f t  a n i m a l  and  5 s u b t y p e s .  
G e n e r a l  d a t a  f o r  t h e  t y p e  of d r a f t  a n i m d l  is 
18 b y t e s  l o n g  w h i l e  d a t a  f o r  e a c h  s u b t y p e  i s  
12 b y t e s ,  It o r i g i n a l  r e c o r d  is  t o  be s p l i t ,  
t h e  18 b y t e s  w i l l  h a v e  t o  be r e p e a t e d  f o r  
e a c h  s u b t y p e ,  w h i c h  i s  r e d u n d a n t  i f  t h e r e  is 
more t h a n  o n e  s u b t y p e  p e r  t y p e  of d r a f t  
a n i o a l .  
One t y p e  o f  d r a f t  a n i m a l  p e r  record. R e c o r d  
l e n g t h  is r e d u c e d  t o  78. 

927 - T h i s  f o r m  is n o t  u s e d  i n  T h a i l a n d  a n d  n o t  
c o n s i d e r e d  i n  t h i s  s t u d y ,  

945  - T h i s  f o r m  c o l l e c t s  d a t a  o n  t h e  d i s e a s e s  a n d  
a c c i d e n t s  i n v o l v i n g  t h e  d r a f t  a n i m a l  d u r i n c  
t h e  s e a s o n  f o r  t h e  p u r p o s e  of d e t e r m i n i n g  i ts 
effects on  f a r m  a c t i v i t i e s .  T h r e e  o c c u r r e n c e s  
e a c h  f o r  d i s e a s e s  a n d  a c c i d e n t s  a r e  r e c o r d e d  
i n  t h i s  f o r@,  S i n c e  t h e  d i s e a s e s  may be t a k e n  
i n d e p e n d e n t  o f  a c c i d e n t s ,  two i n d e p e n d e n t  
t i les  a r e  g e n e r a t e d .  
One disease f i l e  of recora l e n g t h  23 and with 
disease o c c u r r e n c e  p e r  r e c o r d .  One accident 
f i l e  o f  r e c o r d  l e n g t h  1 6  w i t h  o n e  a c c i d e n t  
o c c u r r e n c e  per r e c o r d .  

v i ,  P r o d u c t i v e  L i v e s t o c k .  
KU - Deta i l s  a r e  d i s c u s s e d  i n  Sec, i v ,  

F o r  t h i s  g r o u p  of forms, o n l y  r e c o r d s  w i t h  
e n t e r p r i s e  c o d e d  a s  5 1 0  t o  590 a r e  
c o n s i d e r e d ,  

917 - T h i s  f o r 3  collects d a t a  o n  d r a f t  a n i m a l s  
u s e d  f o r  f a r m  a c t i v i t i e s ,  Each  f o r m  c o n t a i n s  
o n e  t y p e  o f  d r a f t  a n i m a l  a n d  5 s u b t y p e s .  
G e n e r a l  d a t a  f o r  t h e  t y p e  o f  d r a f t  a n i m a l  i s  
7 8  b y t e s  l o n g  w h i l e  d a t a  f o r  e a c h  s u b t y p e  is 
12  b y t e s .  I f  o r i g i n a l  r e c o r d  is t o  be s p l i t ,  



t h e  18 bytes r i l l  hare t o  b e  r e p e a t e d  i o r  
e a c h  s u b t y p e ,  w h i c h  is  r e d u n d a n t  i f  t h e r e  is 
m o r e  t h a n  o n e  s u b t y p e  p e r  t y F e  o f  d r a f t  
a n i m a l .  
One t y p e  o f  d r a f t  a n i m a l  p e r  r e c o r d .  R e c o r d  
l e n g t h  is r e d u c e d  t o  76.  

921  - T h i s  f o r m  i s  n o t  u s e d  i n  T h a i l a n d  a n d  n o t  
c o n s i d e r e d  i n  t h i s  s t u d y .  

v i i .  Two a n d  F o u r  Wheel  T r a c t o r s ,  
v i i i .  O t h e r  E a c h i n e r y .  

915 - T h i s  fora  collects i n f o r m a t i o n  on e a c h  t y p e  
of f a r m  m a c h i n e r y  owned by t h e  r e s p o n d e n t ,  A s  
s u c h ,  t h i s  t o r a  is o n l y  a p p l i c a b l e  t o  f a r m e r s  
w h o  own m a c h i n e r y .  
One m a c h i n e  p e r  r e c o r d .  R e c o r d  l e n g t h  is 
r e d u c e d  t o  76,  

921 - T h i s  form is n o t  u s e d  i n  T h a i l a n d  a n d  n o t  
c o n s i d e r e d  i n  t h i s  s t u d y .  

936 - T h i s  form collects i n f o r m a t i o n  on  p e r s o n s  
i n v o l v e d  i n  m a c h i n e  p u r c h a s e  d e c i s i o n s ,  T h r e e  
~ a c h i n e s  a r e  r e c o r d e d  i n  o n e  f o r m ,  w i t h  e x a c t  
set of i n f o r m a t i o n  f o r  e a c h .  T h e  o r i g i n a l  
f o r m  may t h e r e f o r e  be s p l i t ,  
O n e  s a c h i n e  p e r  r e c o r d .  Hecord l e n g t h  is  26. 

4 3 7  - T h i s  f o r m  collects d a t a  on  u t i l i z a t i o n  a n d  
a a i n t e n a n c e  o f  e v e r y  m a c h i n e  owned by 
r e s p o n d e n t .  
One m a c h i n e  p e r  r e c o r d .  B e c o r d  l e n g t h  i s  78. 

938 - T h i s  f o r m  col lects  d a t a  o n  t h e  b r e a k d o w n  
a n d  r e p a i r s  o f  ~ a c h i n e ,  Data i n c l u d e s  t h e  
d e l a y  c a u s e d  o n  farm a c t i v i t i e s .  
One b r e a k d o w n  p e r  r e c o r d .  R e c o r d  l e n g t h  is  
61. 

i x ,  O t h e r  Assets. 
918 - T h i s  f o r m  collects d a t a  o n  b u i l d i n g s  owned 

by r e s p o n d e n t ,  Two b u i l d i n g s  are r e c o r d e d  i n  
one format with exact set of information for 
e a c h ,  and may t h e r e f o r e  be s p l i t ,  
One b u i l d i n g  p e r  r e c o r d ,  R e c o r d  l e n g t h  is 
r e d u c e d  t o  33, 

919 - T h i s  f o r m  collects d a t a  o n  f a r m  i m p l e m e n t s  
a n d  t oo l s ,  E a c h  form c o n t a i n s  5 t y p e s  of 
i m p l e m e n t s .  O t t e n ,  less t h a n  5 t y p e s  a r e  
r e c o r d e d  t h u s  w a s t i n g  s o  much s t o r a g e  s p a c e ,  
T h e  o r i g i n a l  form is  s p l i t  t o  c o n t a i n  o n l y  
o n e  t y p e  of i m p l e m e n t s  or  t o o l s ,  R e c o r d  
l e n g t h  is r e d u c e d  t o  22, 

921 - T h i s  f o r m  i s  n o t  u s e d  i n  T h a i l a n d  a n d  n o t  
c o n s i d e r e d  i n  t h i s  s t u d y ,  

934 - T h i s  from collects d a t a  o n  a s s e t s  s u c h  a s  
n o n - a g r i c u l t u r a l  l a n d  a n d  v e h i c l e s ,  R e c o r d e d  
i n  e a c h  o r i g i n a l  f o r m  a r e  two p i e c e s  o f  l a n d  



a n d  t h r e e  v e h i c l e s ,  S i n c e  t h e  l a n d  may b e  
t a k e n  i n d e p e n d e n t l y  of v e h i c l e ,  two 
i n u e p e n d e n t  f i l e s  a r e  g e n e r a t e d ,  
N o n - a g r i c u l t u r a l  l a n d  f i l e  h a s  r e c o r d  l e n g t h  
of 23, o n e  p i e c e  o f  l a n d  p e r  r e c o r d ,  
V e h i c l e  f i l e  h a s  r e c o r d  l e n g t h  o f  26, o n e  
v e h i c l e  p e r  r e c o r d .  

935 - T h i s  form collects d a t a  o n  o t h e r  a s s e t s  
s u c h  a s  home-consumer d u r a b l e s ,  R e c o r d e d  on 
e a c h  o r i g i n a l  f o r m  are 6 types o f  
home-consumer d u r a b l e s ,  Of t e n  less t h a n  6 
t y p e s  a re  r e c o r d e d  i n  o n e  f o r a  t h u s  w a s t i n g  
s o  much s t o r a g e  s p a c e ,  The o r i g i n a l  form i n  
t h e r e f o r e  s p l i t  i n t o  6 r e c o r d s ,  
One t y p e  o f  home-consumer d u r a b l e  p e r  r e c o r d ,  
Record l e n g t h  is r e d u c e d  t o  21 ,  

x,  F i n a n c i a l  L i a b i l i t y ,  
920 - T h i s  f o r m  col lects  d a t a  o n  f i n a n c i a l  

l i a b i l i t i e s  i n c u r r e d  by t h e  r e s p o n d e n t ,  Two 
t y p e s  of f i n a n c i a l  l i a b i l i t y  a r e  r e c o r d e d  i n  
o n e   for^ a n d  m a y  t h e r e f o r e  b e  s p l i t  i n t o  2 
r e c o r d s ,  
One t y p e  o f  f i n a n c i a l  l i a b i l i t y  p e r  r e c o r d ,  
Record l e n g t h  is r e d u c e d  t o  34 .  

x i ,  D i s p o s a l  o f  P r o d u c t ,  
939 - T h i s  form col lects  d a t a  o n  t h e  t o t a l  y i e l d  

o f  t h e  f a r m e r  and  its d i s p o s a l ,  f o r  e v e r y  
c r o p  p e r  s e a s o n ,  O n e  c o m p l e t e  r e c o r d  is 
c o n t a i n e d  i n  2 c a r d s  b e c a u s e  i t  c a n n o t  b e  
a c c o ~ o d a t e d  i n  a  s i n g l e  c a r d .  As s u c h ,  t h e  
o r i g i n a l  f i l e  f o r  t h i s  fo rm c o n t a i n s  2 - r e c o r d  
iormats, T h e s e  t w o  r e c o r d s  f o r  e a c h  c r o p  a r e  
combined t o  g i v e  a s i n g l e  r e c o r d .  
One c r o p  p e r  p a r c e l  p e r  r e c o r d ,  R e c o r d  l e n g t h  
is 131.  

940 - T h i s  form c o l l e c t s  d a t a  o n  t h e  s a l e  and 
marketing oi p r o d u c t s ,  Two sale t r a n s a c t i o n s  
a r e  r e c o r d e d  i n  o n e  form,  but i n v o l v i n g  o n l y  
o n e  t y p e  o f  c r o p ,  I f  t h e  s a n e  c r o p  i n v o l v e s  
more t h a n  2 s a l e  t r a n s a c t i o n s ,  a s e c o n d  f o r a  
i s  f i l l e d  i n ,  I f  a n o t h e r  c r o p  is s o l d ,  
a n o t h e r  f o r n  i s  f i l l e d  i n ,  To f a c i l i t a t e  
d i r e c t  a c c e s s  t o  e a c h  s a l e  t r a n s a c t i o n ,  t h e  
f o r m  is s p l i t  i n t o  2 r e c o r d s .  
One s a l e  t r a n s a c t i o n  p e r  c r o p  p e r  r e c o r d ,  
R e c o r d  l e n g t h  is r e d u c e d  t o  48. 

x i i ,  O t h e r  S e r v i c e s -  
942 - T h i s  f o r m  c o l l e c t s  d a t a  o n  e x t e n s i o n  

s e r v i c e s ,  m a c h i n e  o p e r a t i o n ,  and  f a r m e r ' s  
o r g a n i z a t i o n ,  Two m a c h i n e  t r a i n i n g s  and  t h r e e  
f a r m e r s  o r g a n i z a t i o n s  may b e  r e c o r d e d  p e r  



form.  T h e s e  t h r e e  s e r v i c e s  may b e  t r e a t e d  
i n d e p e n d e n t l y ,  Thus ,  3 Eiles a re  g e n e r a t e d :  
e x t e n s i o n  s e r v i c e s  f i l e  w i t h  r e c o r d  l e n g t h  o f  
25, n a c h i n e  t r a i n i n g  f i l e  ( o n e  t r a i n i n g  p e r  
r e c o r d )  w i t h  r e c o r d  l e n g t h  o f  17,  f a r m e r g s  
o r g a n i z a t i o n  f i l e  ( o n e  o r g a n i z a t i o n  p e r  
r e c o r d )  w i t h  r e c o r d  l e n g t h  of 2 1 ,  

4.2 A n a l y s i s  of t h e  Codes  a n d  V a r i a b l e s  Used,  

4.2.1 Codes .  

C o d e s  u s e d  a r e  a l l  n u m e r i c  r a n g i n g  f r o a  o n e  t o  
t h r e e  d i g i t s ,  Codes  u s e d  f o r  t h e  w h o l e  p r o j e c t  
coae t o  a t o t a l  of a b o u t  1000  c o d e s ,  A list of 

- t h e  c o d e s  u s e d  a r e  g i v e n  i n  Appendix  A. 

Host of t h e  c o d e s  a r e  n o t  s i g n i f i c a n t  i n  t h e  
s e n s e  t h a t  t h e  i n f o r m a t i o n  t h e y  c a r r y  is i s o l a t e d  
on  t h a t  p a r t i c u l a r  d a t a  item, C o d e s  t h a t  are o f  
c o n s i d e r a b l e  i m p o r t a n c e  a r e  d i s c u s s e d  be low,  

1, N a n d a t o r y  Code. T h i s  c o n s i s t s  of  3 d i g i t s  f o r  
a l l  forms e x c e p t  L a b o u r  Form B which is o f  6 
d i g i t s  ( 9 1 1 0 9 9 ) .  The  a a n d a t o r y  c o d e  i d e n t i f i e s  
a s  t o  v h i c h  f o r m  a  r e c o r d  b e l o n g s ,  

2. P r o j e c t  Code,  T h i s  c o n s i s t s  of 3 d i g i t s ,  The 
f i r s t  d i g i t  s i g n i f i e s  t h e  c o u n t r y  (3 f o r  
T h a i l a n d )  ; t h e  s e c o n d  d i g i t  s i g n i f i e s  t h e  t h e  
p r o j e c t  s i t e  (1 f o r  S u p h a n b u r i ,  T h a i l a n d ) ;  a n d  
t h e  t h i r d  d i g i t  s i g n i t i e s  t h e  c r o p p i n g  s e a s o n  
( f o l l o w s  t h e  c r o p p i n g  s e a s o n  c o d e s ) ,  F o r  t h e  
t e s t  d a t a  u s e d ,  t h e  p r o j e c t  c o d e  is  310 ,  

3. Househo ld  Coae. T h i s  c o n s i s t s  o f  3 digits a n d  
r e f e r s  t o  t h e  I D  number of t h e  h o u s e h o l d .  T h i s  
c o d e  u n i q u e l y  i d e n t i f i e s  a h o u s e h o l d ,  

4, P a r c e l  ID, This c o n s i s t s  of 3  d i g i t s ,  The f irst  
two d i g i t s  are  f o r  main  p a r c e l  number a n d  t h e  
t h i r d  d i g i t  f o r  s u b p a r c e l  n u a b e r ,  I f  a p a r c e l  
h a s  n o  s u b p a r c e l ,  t h e n  t h e  t h i r d  d i g i t  i s  0, 
P a r c e l  number d o e s  n o t  u n i q u e l y  i d e n t i f y  a 
p a r c e l  as  p a r c e l  number  f o l l o w s  t h e  c o u n t i n g  
n u a b e r  o f  t h e  p a r c e l s  owned a n d / o r  o p e r a t e d  by 
t h e  f a r r u e r ,  T h a t  is, f o r  a l l  h o u s e h o l d s ,  t h e  
first p a r c e l  is a l w a y s  a s s i g n e d  0 1  a s  t h e  f i r s t  
two d i g i t s ,  t h e  s e c o n d  p a r c e l  i s  a s s i g n e d  02,  
a n d  so  o n ,  



5. n a c h i n e  I D .  T h i s  c o n s i s t s  o f  1 d i g i t  o n l y  a s  
a l l  r e s p o n d e n t s  do n o t  go  beyond  9 i n  t h e  c o u n t  
of e a c h  t y p e  o f  m a c h i n e  owned ,  J u s t  like p a r c e l  
I D ,  m a c h i n e  I D  c a n n o t  u n i q u e l y  i d e n t i f y  a p i e c e  
of m a c h i n e r y .  It  f o l l o w s  the c o u n t  o t  e a c h  type 
of m a c h i n e  owned by t h e  r e s p o n d e n t .  I f  a 
r e s p o n d e n t  h a s  o n e  2-wheel  t ractor  its I D  i s  1, 
i f  h e  h a s  o n e  4-wheel  t ractor  i t s  I D  i s  a g a i n  
1. O b v i o u s l y ,  t h i s  I D  must b e  c o n s i d e r e d  or 
c o n c a t e n a t e d  w i t h  t h e  t y p e  of m a c h i n e r y  t o  be 
m e a n i n g f u l ,  

4-2.2 V a r i a b l e s ,  

T h e r e  a r e  two t y p e s  of v a r i a b l e s  i n  g e n e r a l ,  
one t h a t  a s s i g n s  c o d e s  t o r  its values and o n e  
w h e r e  v a l u e s  a re  d e r i v e d  t h r o u g h  m e a s u r e s  ( e - g . ,  
c o u n t ,  a m o u n t ,  v a l u e )  , F o r  t h e  f o r m s  i n v o l v e d  i n  
SURVEY, each form h a s  a n  a v e r a g e  o f  20 d a t a  
f i e l d s ,  Soute d a t a  f i e l d s  a r e  r e p e a t e d  i n  c e r t a i n  
f ornis, 

There a re  a b o u t  450 unique v a r i a b l e s  i n  t h i s  
s u r v e y .  T h e s e  a r e  listed s e p a r a t e l y  i n  3 t ab l e s  
g i v e n  i n  A p p e n d i x  A, 



SYSTEH DESIGN --- ---- 

5-1 The  Needs  o f  t h e  P r o j e c t .  

T h e  o b j e c t i v e  o f  t h e  Farm H e c h a n i z a t i o n  P r o j e c t  is 
m e n t i o n e d  i n  C h a p t e r  1, i.e., t o  d e t e r m i n e  t h e  i m p a c t  of 
m e c h a n i z a t i o n  o f  s ~ a l l  rice f a r m s  o n  p r o d u c t i o n ,  i n c o m e  
a n 6  r u r a l  e m p l o y m e n t ,  

A n a l y s i s  of t h e  30 f o r m s  i n v o l v e d  i n  t h e  SUBVEY 
d i s c l o s e d  t h a t  s e v e r a l  d a t a  items are  r e p e a t e d  i n  
v a r i o u s  forms a n d  t h a t  t h e  forms t h e m s e l v e s  n e e d  t o  be  
r e l a t e d  f o r  m e a n i n g f u l  r e t r i e v a l s .  T o  i n t e r r e l a t e  t h e s e  
f o r m s ,  d a t a  f i e l d s  n e e d  t o  be a i a t c h e d  a a o n g  r e c o r d s  i n  
v a r i o u s  f i l e s ,  

T h e r e  a u s t  b e  a t  l e a s t  o n e  a t t r i b u t e  common t o  t h e  
forms f o r  t h e m  t o  be i n t e r r e l a t e d ,  I n  t h e  c r u a e  me thod ,  
o n e  r e c o r d  from t h e  f i rs t  f i l e  is  r e a d ,  t h e  v a l u e  of t h e  
c o n n e c t i n g  f i e l d  is e x t r a c t e d  a n d  t h e  o t h e r  f i l e  is 
s e a r c h e d  f o r  r e c o r d / s  w h i c h  h a v e  t h e  v a l u e  i n  t h i s  
f i e l d ,  I f  t h e  s e a r c h  i s  made s e q u e n t i a l l y ,  t h e  time 
i n v o l v e d  w i l l  b ecome  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  
p r o d u c t  o f  the n u m b e r  o f  records i n  a l &  f o r m s ,  
C o n s i d e r i n g  t h e  a m o u n t  o f  r e c o r d s  g e n e r a t e d  by t h e  
s u r v e y ,  t h e  a b o v e  t e c h n i q u e  is i ~ p r a c t i c a l  t o  u s e  f o r  
i n t e r r e l a t i n g  t h e  f o r m s ,  b e c a n s e  of t h e  l a r g e  a u o u n t  of 
c o m p u t e r  time t h a t  w i l l  be n e e d e d ,  

One t e c h n i q u e  t o  g e t  a r o u n d  t h i s  p r o b l e m  is t o  u s e  
t h e  random access m e t h o d  s o  t h a t  when a key  f r o g  o n e  
f i l e  is o b t a i n e d ,  i t  c o u l d  b e  u s e d  a s  t h e  k e y  t o  
r e t r i e v e  the o t h e r  forms. I n  t h i s  t e c h n i q u e  e a c h  record 
must h a v e  a u n i q u e  primary k e y ,  and/or  some a l g o r i t h m  
m u s t  b e  a p p l i e d  t o  t h e  k e y  t o  g e t  a u n i q u e  s t o r a g e  
a d d r e s s ,  T h i s  t e c h n i q u e  is s u i t a b l e  when t h e  k e y s  a r e  
u n i q u e  and  h a v e  1 t o  1 c o r r e s p o n d e n c e  among f i l e s ,  
T h e s e  c o n d i t i o n s ,  h o w e v e r ,  a r e  n o t  met u s i n g  t h e  SUBVEY 
d a t a ,  T h e  HHCODE w h i c h  is f o u n d  i n  a l l  forms h a v e  more 
t h a n  o n e  o c c u r e n c e  i n  some f i les .  

A n o t h e r  t e c h n i q u e  is  t o  u s e  t h e  i n d e x e d  s e q u e n t i a l  
access m e t h o d ,  T h i s  t e c h n i q u e  d o e s  n o t  n e e d  t h e  
r a n d o m i z i n g  a l g o r i t h m  b u t  s t i l l  n e e d s  t h e  u n i q u e  k e y  * o r  
each record, 



5.2 VSBM ( V i r t u a l  S t o r a g e  Access Method) 

V S A H  i s .  o n e  a c c e s s  me thod  t h a t  c a n  be u s e d  t o  meet 
t h e  needs a s  d i s c u s s e d  i n  t h e  p r e v i o u s  s e c t i o n ,  

T h i s  a c c e s s  method c a n  b e  u s e d  b o t h  f o r  b a t c h  a n d  
o n l i n e  p r o c e s s i n g ,  S i n c e  a l l  t h e  d a t a  sets a r e  
c a t a l o g e d ,  c o n t r o l  c o a m a n d s  o r  J C L  are s i m p l i f i e d  
( m i n i m a l  p a r a m e t e r s  u s e d  t o  d e f i n e  d a t a  s e t s )  , 

A n o t h e r  f e a t u r e  wh ich  f i t s  t h e  n e e d s  o f  t h e  p r o j e c t  
i s  t h e  a b i l i t y  t o  aove d a t a  f r o m  o n e  o p e r a t i n g  s y s t e m  t o  
a n o t h e r  i n  a f o r m a t  w h i c h  is common t o  b o t h  systems, 

Of t h e  t h r e e  t y p e s  o f  d a t a  se t s  a v a i l a b l e  w i t h  VSAH, 
ESDS was f o u n d  t o  be t h e  m o s t  s u i t a b l e  t o  t h e  n e e d s  o f  
t h e  s y s t e m ,  

Wi th  ESDS, r e c o r d s  a r e  l o a d e d  t o  t h e  s y s t e m  w i t h o u t  
r e s p e c t  t o  t h e  c o n t e n t s  o f  t h e  r e c o r d s ,  T h e i r  s e q u e n c e  
is d e t e r m i n e d  b y  t h e  o r d e r  i n  w h i c h  t h e y  are p h y s i c a l l y  
a r r a n g e d  i n  t h e  d a t a  set: t h e i r  e n t r y  s e q u e n c e ,  H e w  
r e c o r d s  a r e  s t o r e d  a t  t h e  e n d  o f  t h e  d a t a  set ,  

T h i s  g o e s  w e l l  v i t h  t h e  n a t u r e  o f  d a t a  c o l l e c t i o n ,  A s  
d i s c u s s e d  i n  C h a p t e r  3, t h e  n a t u r e  o f  d a t a  c o l l e c t i o n  is 
s u c h  t h a t  some f o r m s  a re  c o l l e c t e d  b e f o r e  l a n d  
p r e p a r a t i o n ,  some forms a f t e r  h a r v e s t ,  and some f o r m s  
before l a n d  p r e p a r a t i o n  a s  well a s  a f t e r  h a r v e s t ,  A s  
s u c h ,  d a t a  e n t r y  c a n n o t  h a v e  a c o n v e n i e n t  d e f i n i t e  
s e q u e n c e ,  i f  d a t a  is t o  b e  e n t e r e d  a s  t h e y  are made 
a v a i l a b l e ,  

A l t e r n a t - e  i n d e x e s  p r o v i d e  w a y s  t o  gain  a c c e s s  t o  a 
r e l a t e d  b a s e  d a t a  se t  t h r o u g h  a p a t h  w h i c h  l o g i c a l l y  
re lates  a  base c l u s t e r  a n d  e a c h  o f  i ts a l t e r n a t e  
i n d e x e s .  



5.3 S t o r a g e  R e q u i r e m e n t s .  

VSAB stores r e c o r d  of e a c h  t y p e  o f  d a t a  s e t  i n  t h e  
same way i n  a f i x e d - l e n g t h  a r e a  o f  a u x i l i a r y  s t o r a g e  
c a l l e d  a c o n t r o l  i n t e r v a l ,  VSAB c h o o s e s  t h e  s i z e  o f  
c o n t r o l  i n t e r v a l  b a s e d  o n  t h e  type o f  d i r e c t  access 
s t o r a g e  d e v i c e  u s e d  t o  store t h e  d a t a  set,  t h e  s i z e  of 
d a t a  r e c o r d s ,  a n d  t h e  s m a l l e s t  amount  o f  v i r t u a l  s t o r a g e  
s p a c e  t h e  p r o c e s s i n g  p rogram w i l l  p r o v i d e  f o r  V S A K  IjO 
b u f f e r s ,  The s i z e  of c o n t r o l  i n t e r v a l  is l i m i t e d  by t h e  
r e q u i r e m e n t s  t h a t  i t  b e  a w h o l e  number of p h y s i c a l  
r e c o r d s ,  P h y s i c a l  r e c o r d  s i z e s  t h a t  V S A M  u s e s  b e g i n  a t  
512 b y t e s  a n d  i n c r e a s e  by p o v e r  of 2 u p  t o  4096 b y t e s ,  

A g r o u p  of c o n t r o l  i n t e r v a l s  makes up a c o n t r o l  a r e a .  
The n u ~ b e r  of c o n t r o l  i n t e r v a l c  p e r  c o n t r o l  a r e a  o f  a 
d a t a  set  is f i x e d  by VSAB, w i t h  a minimum o f  two. 

A g r o u p  o f  c o n t r o l  a r e a s  a l l o c a t e d  f o r  a d a t a  s e t  is 
knovn a s  a  c l u s t e r ,  A c l u s t e r  which  is used  t o  store 
u s e r ' s  r e c o r d  is known a s  a b a s e  c l u s t e r .  

F o r  e a c h  base c l u s t e r ,  a  number o f  a l t e r n a t e  i n d e x  
c l u s t e r s  c o u l d  b e  b u i l t ,  I n  s t r u c t u r e ,  t h e  a l t e r n a t e  
i n d e x  is  s i m i l a r  t o  t h e  b a s e  cluster,  

T h e  w h o l e  BSBH o r g a n i z a t i o n  i s  c o n t r o l l e d  by  a master 
c a t a l o g -  

The s i z e  of c o n t r o l  i n t e r v a l  f o r  b a s e  c l u s t e r  c h o s e n  
b y  V S A #  f o r  Model 3344 d i s k  is 2048 b y t e s  and  t h e  s i z e  
of t h e  i n d e x  c l u s t e r  is  512 b y t e s ,  T h e r e  a r e  t h r e e  
c o n t r o l  i n t e r v a l s  p e r  c o n t r o l  area. One c o n t r o l  area 
o c c u p i e s  o n e  t r a c k ,  The  m a s t e r  c a t a l o g  o c c u p i e s  4 8  
t r a c k s .  

T h e  s p a c e  o f  e a c h  c l u s t e r  is a l l o c a t e a  i n  i n t e g r a l  
m u l t i p l e  of c o n t r o l  a r e a s - E a c h  a l t e r n a t e  i n d e x  a l s o  
o c c u p i e s  o n e  c l u s t e r .  

T h e  n u n b e r  of c o n t r o l  a r e a s  f o r  e a c h  c l u s t e r  is 
e s t i m a t e d  from t h e  number of r e c o r d s  and t h e  r e c o r d  
l e n g t h .  Roughly ,  i f  t h e  number o f  r e c o r d s  i s  n a n d  t h e  
r e c o r d  l e n g t h  is r, t h e n  the number o f  c o n t r o l  a r e a s ,  
e ,  t r a c k s  n e e d e d ,  is e s t i m a t e d  w i t h  t h e  f o l l o w i n g  
f o r m u l a  : 

(n  x r) j6144 (CEILING) . 
w h e r e  6144 is o b t a i n e d  a s  f o l l o w s :  

F o r  the test  d a t a  c o m p r i s i n g  of  33 h o u s e h o l d s  f o r  o n e  



c r o p p i n g  s e a s o n ,  t h e  number o f  t r a c k s  o c c u p i e d  was  167 
b r o k e n  down a s  f o l l o w s :  53 t r a c k s  f o r  b a s e  c l u s t e r s ,  66 
t r a c k s  f o r  a l t e r n a t e  i n d e x e s ,  a n d  48 t r a c k s  f o r  m a s t e r  
c a t a l o g ,  

The CLCROP, CLDBAP, CLPROD c l u s t e r s  - t h e  r e s u l t a n t  
f i l e s  a f t e r  s p l i t t i n g  of KU f o r a s  - o c c u p y  1 0 ,  6 ,  a n d  5 
t r a c k s  r e s p e c t i v e l y .  The CL419 a n d  CL932 c l u s t e r e  occupy  
2 t r a c k s  e a c h  a n d  t h e  r e m a i n i n g  28 c l u s t e r s  o c c u p y  1 
t r a c k  e a c h ,  Thus  b a s e  c l u s t e r s  occupy  a t o t a l  o f  5 3  
t r a c k s ,  Each a l t e r n a t e  i n d e x  o c c u p i e s  2 t r a c k s  (1 f o r  
i n d e x  set a n d  1 f o r  d a t a  set)  making a  t o t a l  o f  66 
t r a c k s ,  The m a s t e r  c a t a l o g  o c c u p i e s  48 t r a c k s .  

The d a t a  o c c u p a n c i e s  o f  most of t h e  b a s e  c l u s t e r s  a r e  
v e r y  low b e c a u s e  o f  t h e  f e w  number o f  test r e c o r d s ,  k o s t  
o f  t h e  c o n t r o l  a r e a s  a r e  less t h a n  50% f u l l .  T h e s e  
o c c u p a n c i e s  w i l l  i n c r e a s e  when r e a l  d a t a  i s  u s e d ,  

The s t o r a g e  r e q u i r e m e n t s  f o r  r e a l  d a t a  a r e  d i s c u s s e d  
be low,  

T h e  n u a b e r  o f  t r a c k s  o c c u p i e d  by MASTERCATALOG w i l l  
r e m a i n  a t  48  t r a c k s  b e c a u s e  t h e  s p a c e  r e q u i r e m e n t  o f  t h e  
master c a t a l o g  d e p e n d s  m a i n l y  on t h e  nurnber of  c l u s t e r s ,  
No a d d i t i o n a l  c l u s t e r s  w i l l  b e  c r e a t e d  f o r  r e a l  d a t a ,  

The number o f  t r a c k s  o c c u p i e d  ty ALTERNATEINDBXes 
w i l l  a l s o  r e m a i n  a t  6 6 ,  T h i s  is b e c a u s e  e a c h  c o n t r o l  
area o f  t h e  i n d e x  h a s  enough s p a c e  l e f t  t o  a c c o m o d a t e  
real  d a t a  a l t e r n a t e  k e y s ,  

The d e c i d i n g  f a c t o r  i n  t h e  s t o r a g e  r e q u i r e m e n t s  is 
t h e  b a s e  cluster s i z e s .  S i n c e  t h e  f i l e s  h a v e  d i f f e r e r ~ t  
r e c o r d  l e n g t h s  a n d  d i f f e r e n t  numbers  o f  r e c o r d s ,  i t  is 
d i f f i c u l t  t o  compute  t h e  e x a c t  s t o r a g e  r e q u i r e m e n t  f o r  
t h e  b a s e  c l u s t e r s  combined.  

T h e  average record l e n g t h  of t h e  f i les  is 46 b y t e s -  
With t h e  e s t i m a t e d  number of records of 183 ,000  f o r  one 
y e a r  a n d  u s i n g  t h e  f o r a u l a  g i v e n  i n  S e c t i o n  5.3 f o r  
c o m p u t i n g  t h e  number of t r a c k s ,  t h e  s p a c e  r e q u i r e n e n t  
f o r  b a s e  c l u s t e r s  is  r o u g h l y  (183000 * 46)  / b144 = 137 
t r a c k s .  Assuming t h e  error o f  e s t i m a t i o n  t o  b e  50%, t h e  
s t o r a g e  r e q u i r e m e n t  i s  n o  aore t h a n  205.5 t r a c k s .  

T h e r e f o r e  t h e  t o t a l  s t o r a g e  s p a c e  r e q u i r e m e n t  f o r  
r e a l  d a t a  f o r  o n e  y e a r  is (48 + 66 + 205.5) = 319.5 o r  
a p p r o x i m a t e l y  27 c y l i n i i e r s .  T h i s  is a b o u t  4% o f  t h e  IBH 
3340 (70H b y t e s )  d i s k ,  



5-4 P h a s e s  of System Deve lopment ,  

The phases of d e v e l o p m e n t  a s  related t o  BSAH is 
d e p i c t e d  i n  Fig, 5-1, 

Phase- 1 

v 
_ _ _ _ _ _ _ - _ _ - - - - -  

I h) PUT RGTAIEIAL 

QUERY PRoGR4M 

v 
R E T R I ~  V&D 

DATA 



5-4.1 P h a s e  1 L 

F o r  test  d a t a ,  33 h o u s e n o l d s  were s e l e c t e d  o u t  
of t h e  raw d a t a  s u p p l i e d  by t h e  D e p a r t ~ e n t  o f  
A g r i c u l t u r e -  S e l e c t i a n  o t  test d a t a  was b a s e d  on 
t h e  c r i t e r i a  o f  e q u a l  d i s t r i b u t i o n  among t h e  
s t r a t i f i e d  cells o u t l i n e d  i n  T a b l e  3-1, A p rogram 
was d e v e l o p e d  f o r  t h i s  s e l e c t i o n  o f  test d a t a ,  

F o r  t h e  c r e a t i o n  o f  CMS f i les ,  s t r u c t u r e  o f  t h e  
i n p u t  (raw d a t a )  a n d  t h e  s t r u c t u r e  o f  t h e  f i l e s  t o  
be g e n e r a t e d  ( w i t h  o p t i r a i z e d  s t o r a g e  s p a c e )  a r e  
d e c l a r e d .  A p p r o p r i a t e  d a t a  items a r e  r e a d  i n t o  t h e  
new s t r u c t u r e  a n d  t h e  r e s u l t i n g  f i l e s  s a v e d  t o  b e  
l a t e r  u sed  a s  i n p u t  t o  t h e  V S A M  f i l e  c r e a t i o n ,  

P r o c e s s i n g  f o r  t h i s  p h a s e  may b e  d o n e  e i t h e r  by 
o n - l i n e  o r  by b a t c h ,  Due t o  t h e  l a r g e  amount o f  
d a t a  f o r  t h e  p r o j e c t ,  t a p e  Bay be used  a s .  i n p u t  
medium, R e s u l t a n t  f i l e s  may a l s o  be  s t o r e d  on 
t a p e ,  

A t o t a l  o f  2 7  p rog rams  were run t o  p r o c e s s  a l l  
t h e  i n v o l v e d  f o r m s ,  One  s a m p l e  p rogram t o g e t h e r  
w i t h  its a p p r o p r i a t e  EXEC commands a r e  g i v e n  i n  
Appendix  B, The EXEC commands a r e  u sed  i f  BE 
f a c i l i t y  is u s e d ,  Fo r  b a t c h  p r o c e s s i n g ,  t h e r e  are 
e q u i v a l e n t  JCL c a r d s ,  

5-4.2 P h a s e  2 

T h i s  s t a g e  o f  systekn d e v e l o p m e n t  i n v o l v e d  t h e  
c r e a t i o n  o f  VSAPl d a t a  sets. This was done  i n  
p r e p a r a t i o n  f o r  t h e  f i n a l  p h a s e  which i s  t h e  
deve lopmen t  o f  t h e  r e t r i e v a l  p rogram.  VSAM 
( V i r t u a l  S t o r a g e  Access Hethod) i s  t h e  a c c e s s  
method f o u n d  t o  be s u i t e d  to the n e e d s  of t h i s  
p r o j e c t  d n d e r  s t u d y .  

The d i s k  i s  used  t o  s t o r e  VSAM c a t a l o g s  a n d  
d a t a  sets, and  must  b e  f o r m a t t e d  a s  OS d i s k ,  F o r  
t h i s  t h e s i s  s t u d y ,  m i n i d i s k  o f  50 c y l i n d e r s  was 
used  ( I B H  3340) .  

A. D i s k  I n i t i a l i z a t i o n ,  

VH/370 d o e s  v i r t u a l  d i s k  i n i t i a l i z a t i o n  w i t h  
t h e  OS u t i l i t y  program IBCDASDI- IBCDASDI 
f o r m a t s  d i s k  vo lumes  f a r  O S ,  D O S ,  a n d  VSAH 
u n d e r  CHS u s a g e ,  



The p r o c e d u r e s  f o l l o w e d  i n  d i s k  
i n i t i a l i z a t i o n  a r e  o u t l i n e d  below:  

1, C r e a t i o n  o f  CMS f i l e  INITDISK JOB A which 
c o n t a i n s  t h e  c o n t r o l  c a r d s  d i s c u s s e d  
p r e v i o u s l y ,  The  c o n t e n t s  o f  t h i s  f i l e  is 
shown i n  Appendix  C ,  

2, I n v o k i n g  t h e  ZFCDASDI p r o g r a m ,  T h e  
commands f o r  t h i s  p r o c e d u r e  a r e  shown i n  
Append ix  C,  

3.  D e f i n i t i o n  o f  t h e  i n p u t  d e v i c e  when 
IBCDASDI p r o g r a B  is  l o a d e d ,  I n  t h i s  c a s e ,  
INPUT = 3505,OOC 

w h e r e  3 5 0 5  is t h e  v i r t u a l  d e v i c e  
OOC is t h e  v i r t u a l  a d d r e s s ,  

B ,  D e f i n i t i o n  o f  # a s t e r  C a t a l o g  & C l u s t e r s ,  

AEJS (Access Bethod S e r v i c e s )  is a  s e r v i c e  
p rogram u s e d  t o  c r e a t e  and  m a i n t a i n  O S  and VSAW 
d a t a  se ts  and c a t a l o g s ,  C o n t r o l  s t a t e m e n t s  f o r  A E s  
are  p r o v i d e d  i n  a CHS f i l e  and  t h e  c o r r e s p o n d i n g  
d a t a  sets a r e  d e f i n e d  u s i n g  DLEL command, An 
e x a m p l e  is g i v e n  i n  Append ix  D, 

C, C r e a t i o n  o f  VSBH D a t a  S e t s .  

After t h e  c l u s t e r s  were d e f i n e d  a n d  d a t a  s p a c e s  
a l l o t e d ,  d a t a  sets were c r e a t e d  t h r o u g h  a  set of  
p r o g r a m s  which l o a d  t h e  r e c o r d s  i p t o  t h e  VSAR 
f i l e s ,  The f a c t o r s  c o n s i d e r e d  i n  t h e  d e v e l o p m e n t  
o t  t h e s e  p r o g r a m s  were: r e c o r d  f o r m a t ,  d a t a  
s t r u c t u r e  a n d  d a t a  o r g a n i z a t i o n ,  I n  t h i s  t h e s i s  
s t u d y ,  ESDS was t h e  d a t a  o r g a n i z a t i o n  u s e d ,  T h i s  
is s o ,  b e c a u s e  o f  t h e  n a t u r e  o f  i n p u t  o f  s u r v e y  
d a t a ,  

D, B u i l d i n g  o f  A l t e r n a t e  I n d e x  a n d  D e f i n i t i o n  o f  
P a t h ,  

An a l t e r n a t e  i n d e x  p r o v i d e s  a  u n i q u e  vay t o  
g a i n  a c c e s s  t o  a r e l a t e d  base d a t a  set,  t h u s  t h e r e  
is n o  need  t o  k e e p  m u l t i p l e  c o p i e s  o f  t h e  same 
i n f o r i a a t i o n  o r g a n i z e d  i n  d i f f e r e n t  ways f o r  
d i f f e r e n t  a p p l i c a t i o n s ,  

A p a t h  l o g i c a l l y  re la tes  a  b a s e  c l u s t e r  and  
e a c h  of its a l t e r n a t e  i n d e x e s  and  p r o v i d e s  a way 
t o  g a i n  access t o  t h e  b a s e  t h r o u g h  a  s p e c i f i c  
a l t e r n a t e  i n d e x ,  



T n e  s e l e c t i o n  o f  a l t e r n a t e  index was b a s e d  
m a i n l y  o n  t h e  n e e d s  of a c c e s s i n g  r e c o r d s  i n  t h e  
d a t a  sets. Household  c o d e  i s  t h e  a l t e n a t e  i n d e x  
c h o s e n  f o r  t h e  d a t a  sets. 

CMS f i l e s  c o n t a i n i n g  AHS c o n t r o l  s t a t e m e n t s  
were c r e a t e d  a n d  c o r r e s p o n d i n g  d a t a  sets were 
d e f i n e d  u s i n g  DLbL s t a t e m e n t s .  An e x a m p l e  is g i v e n  
i n  Appendix  E. 

5-4.3 P h a s e  3 

T h i s  p h a s e  is c o n c e r n e d  w i t h  t h e  d e s i g n  a n d  
i m p l e m e n t a t i o n  o f  a r e t r i e v a l  r o u t i n e .  

D i s c u s s i o n  o f  Phase-3  is d i v i d e d  i n t o  t h r e e  
p a r t s .  P a r t - 1  is t h e  d e s i g n  o f  a q u e r y  f a c i l i t y .  
Pa r t -Z  d i s c u s s e s  d a t a  s t r u c t u r e s  u s e d  t o  s u p p o r t  
t h e  r e t r i e v a l  r o u t i n e ,  a n d  P a r t - 3  is t h e  p rogram 
l o g i c .  

PART-I, The Q u e r y  F a c i l i t y .  

T h e  v a r i a b l e s  i n  t h e  f o r m s  a r e  d i v i d e d  i n t o  
t h r e e  c a t e g o r i e s .  The f i r s t  c a t e g o r y  c o n s i s t s  o f  
v a r i a b l e s  whose v a l u e s  a r e  s o & e  a e a s u r e s ,  e . g .  
WONKHPFlBEB-AGE, PRODUCT-TOTAL, The  v a r i a b l e s  i n  
t h i s  c a t e g o r y  h a v e  u n i q u e  names a n d  o c c u r  i n  a 
s r n g l e  f i l e ,  e .g -  iiOHKMEMi3ER-AGE o c c u r  i n  f o r m  
9 1 1 A  a n d  no  where  else. 

The  s e c o n d  c a t e g o r y  c o n s i s t  of v a r i a b l e s  whose 
v a l u e s  a r e  c o d e d .  P o r  e x a m p l e  SOIL-TEXTDRE o f  a 
p a r c e l  is  a c o d e d  v a r i a b l e  whose  v a l u e  o f  'I@, 
i n d i c a t e s  CLAY, @ S t  i n d i c a t e s  CLAYLOAH, etc. T h e  
variables i n  t h i s  category a l s o  have unique names  
and  occur i n  o n e  form o n l y .  

T h e  t h i r d  c a t e g o r y  h a s  v a r i a b l e s ,  which  a a y  b e  
c o d e d ,  t h a t  a p p e a r  i n  more than o n e  f o r m ,  e.g. 
PARCEL-ID o c c u r s  i n  t e n  f o r m s .  

T h e  v a r i a b l e s  i n  t h e  first c a t e g o r y  w i l l  b e  
c a l l e d  o r d i n a r y  v a r i a b l e  ( O V A R ) ,  t h o s e  i n  t h e  
s e c o n d  c a t e g o r y  w i l l  b e  c a l l e d  c o d e d  v a r i a b l e  
(CVAR) a n d  t h o s e  in t h e  t h i r d  w i l l  be c a l l e d  
s p e c i a l  v a r i a b l e  ( S Y A R ) .  The f o r m a t s  o f  t h e  q u e r y  
are shown below.  



FORHAT-I: 

I COUNT I I COURT 1 
GET I sun I o v A s I  , , . . , 1 SUB I 9VARn 

1 A V E R A G E  1 ( A V E R A G E  1 

1 I O V A R l  c o n d  v a l u e  I I 
I WHERE I 1 1  
I ( C V A R I  = c o d e  I I 

w h e r e  c o n d  i n  t h e  WHERE c l a u s e  c o u l d  be  o n e  of t h e  
f o l l o w i n g :  < , <= , = , >= , > , -= 

FORHAT-2 is l i k e  FORBAT-1 e x c e p t  t h a t  t h e  NfiERE 
c l a u s e  p r e c e e d s  t h e  BY c l a u s e ,  

I n  t h e  a b o v e  q u e r y  O V A R I ,  O V A R 2 ,  ,.,...., O V A R n  
c a n  be f r o m  d i f f e r e n t  forms, T h e  BY c l a u s e  is u s e d  
f o r  two p u r p o s e s :  

( I )  t o  g r o u p  t h e  OBARs r e t r i e v e d  b y  v a l u e s  of 
S V A R ,  a n d  

(2) t o  c o n n e c t  O V A l i s  t h r o u g h  SVAB i f  O Y A R s  come 
from d i f f e r e n t  f o r m s  

The '  BY c l a u s e  i n  t h i s  q u e r y  is  a c t u a l l y  t h e  
e x t e n t i o n  o f  t h e  d e f a u l t  BY c l a u s e  w i t h  h o u s e h o l d  
c o d e ,  I n  o t h e r  w o r d s  i f  BY c l a u s e  is  n o t  m e n t i o n e d  
t h e  O V A R s  w i l l  be  g r o u p e d  a n d  c o n n e c t e d  by 
household code, 

T h e  WHERE c l a u s e  is u s e d  t-o select t h e  OVARs 
r e t r i e v e d ,  The  s e l e c t i o n  c a n  b e  e i t h e r  o n  t h e  
o r d i n a r y  v a r i a b l e s  o r  o n  t h e  c o d e d  v a r i a b l e s .  I f  
s e l e c t i o n  i s  t o  be d o n e  o n  t h e  o r d i n a r y  v a r i a b l e s  
t h e n  it c a n  be d o n e  by s e l e c t i n g  O V A H s  s a t i s f y i n g  
o n e  of t h e  s i x  c o n d i t i o n s  w i t h  g i v e n  v a l u e .  

e , g .  WHERE UOl?KMLHBEBAGE' > 4 0  

If s e l e c t i o n  i s  t o  be d o n e  b a s e d  on t h e  c o d e d  
v a r i a b l e  t h e n  WHERE c l a u s e  s h o u l d  h a v e  t h e  format. 

IdBERE SOIL-TEXTURE = C L A Y  



Here CLAY is  t h e  c o n s t a n t  v a l u ' e  w h o s e  c o d e  i s  
o b t a i n e d  b y  t h e  s y s t e a  d u r i n g  r u n  time, 

I n  soee cases t h e  v a r i a b l e s  i n v o l v e d  i n  t h e  
kHERE c l a u s e  may n o t  b e  o n e  o f  t h e  v a r i a b l e s  t o  be 
r e t r i e v e d  and i t  may come f r o m  a d i f  fereqt f o r m ,  
I n  t h i s  case s a m e  s o r t  of c o n n e c t i o n  is n e e d e d ,  I n  
FOBRAT-1 of t h e  q u e r y  w h e r e  t h e  WHEBE c l a u s e  
f o l l o w s  t h e  bY c l a u s e ,  t h e  c o n n e c t i o n  i s  d o n e  
t h r o u g h  HH code. I n  t h i s  case t h e  v a r i a b l e  u s e d  i n  
t h e  WHERE c l a u s e  m u s t  h a v e  o n e  a n d  o n l y  o n e  
o c c u r e n c e  f o r  e a c h  HK c o d e ,  

In FORMAT-2 where EY c l a u s e  fo l lows  t h e  WHEKE 
c l a u s e ,  t h e  v a r i a b f e ' i n v o l v e d  i n  t h e  WHERE c l a u s e  
is c o n n e c t e d  t h r o u g h  H H  c o d e ,  SVAR1, SVAR2 ,..,..., 
SVARn, 

I f  more t h a n  o n e  set of c o n d i t i o n s  a re  u s e d  
t h e n  t h e y  are c o n s i d e r e d  t o  b e  'AND@, 

GET A V E R A G E  WOHKHEMBEB-AGE AVERAGE YRS-STUDY , 

w i l l  y i e l d  two v a l u e s  f o r  e a c h  h o u s e h o l d  a s  shown  
below ( t h e  a c t u a l  o u t p u t  d o e s  n o t  c o n t a i n  t h e  
h e a d i n g )  , 

HH-CODE ------ WORKHEHBER-AGE YES-STUB 

GET PAPCEL-ANNUAL-BAINTENANCE-COST BY PARCEL-ID . 
w i l l  p r o d u c e  t h e  f o l . l o w i n g  r e s u l t  : 

BB-CODE --- PARCEL-ID ----- ------------ ANNUAL-HhIHTE#ANCE-COST 



GET ESTIMATED PARCELVALUE 
WHERE LPHECRANIZED = YES BY PARCEL-ID - 
BH-CODE - PARCEL-ID ESTIYATED-PAECELVALUE 

A11 p a r c e l s  i n  t h e  r e s u l t  (Example 3) are  
mechanized, 

Actual  outputs for t h e  t h r e e  examples  a r e  g i v e n  
i n  t h e  n e x t  pages .  
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PART-2, Data S t r u c t u r e s ,  

T h e  f o l l o w i n g  f i v e  t a b l e s  were set up:  
(1) O r d i n a r y  V a r i a b l e  Tab le  (VTABLE) 
(2) Coded Variable  T a b l e  (CTABLE) 
(3) S p e c i a l  V a r i a b l e  T a b l e  (SVTABLE) 
(4) Code L i s t  (CODES) 
(5) H o u s e h o l d  Code T a b l e  (HHTABLE) 

F a c h  e l e m e n t  o f  t h e  VTABLE c o n t a i n s :  
- o r d i n a r y  v a r i a b l e  name 
- f i l e n a m e  w h e r e  t h e  v a r i a b l e  is l o c a t e d  
- o f f s e t  ( i n  b y t e s )  o f  t h e  v a r i a b l e ' s  

p o s i t i o n  i n  t h e  r e c o r d  
- l e n g t h  ( i n  b y t e s )  of t h e  v a r i a b l e  f i e l d  

Each  e l e m e n t  of t h e  CTAELE c o n t a i n s :  
- c o d e d  v a r i a b l e  name 
- f i l e n a m e  w h e r e  v a r i a b l e  is l o c a t e d  
- o f f s e t  ( i n  b y t e s )  of t h e  v a r i a b l e ' s  

p o s i t i o n  i n  t h e  r e c o r d  
- l e n g t h  ( i n  b y t e s )  of the v a r i a b l e  f i e l d  
- e n t r y  n u ~ b e r  i n  the c o d e  list w h e r e  t h e  

c o d e s  f o r  t h e  v a r i a b l e  s t a r t s  
- e n t r y  n u m b e r  i n  t h e  c o d e  l i s t  w h e r e  t h e  

c o d e s  f o r  t h e  v a r i a b l e  e n d s  

E a c h  e l e m e n t  of t h e  SVTBBLE c o n t a i n s :  - s p e c i a l  v a r i a b l e  name 
- f i l e n a m e s  w h e r e  t h e  v a r i a b l e  is  l o c a t e d  (up  

t o  30 f i l e  names )  
- c o r r e s p o n d i n g  o f f  sets of t h e  v a r i a b l e t s  

p o s i t i o n  
- c o r r e s p o n d i n g  l e n g t h s  . o f  t h e  v a r i a b l e ' s  

f i e l d  

E a c h  e l e m e n t  of CODES c o n t a i n s :  
- c o d e  name 
- c o r r e s p o n d i n g  c o d e  

F a c h  e l e m e n t  o f  HHTABLE c o n t a i n s :  - h o u s e h o l d  c o d e  

The f o l l o w i n g  s t r u c t u r e s  were d e c l a r e d  i n  t h e  
r e t r i e v a l  p r o g r a m  t o  store t h e  q u e r y  i n  d e c o d e a  
f o r m ,  \ 

( 1 )  O r d i n a r y  V a r i a b l e  A t t r i b u t e  S t r u c t u r e  
(OVRR-ATTB) d e c l a r e d  a s  a r r a y  of s t r u c t u r e s  



(2) codes V a r i a b l e  A t t r i b u t e  S t r u c t u r e  
(CVAR-ATTh) d e c l a r e d  a s  a r r a y  of s t r u c t u r e s  

(3) S p e c i a l  Var iab le  A t t r i b u t e  S t r u c t u r e  
(SVAR-ATTII) d e c l a r e d  a s  a r r a y  o f  s t r u c t u r e s  

(4)  A r r a y  t o  s t o r e  f i l e n a m e s  i n v o l v e d  i n  q u e r y  
(PHBRE) 

(5) O u t p u t  B u f f e r  S t r u c t u r e  (BUF) 
d e c l a r e d  a s  a r r a y  o f  s t r u c t u r e s  of a r r a y  

E a c h  s t r u c t u r e  o f  t h e  OVA£?-AFTB a r r a y  of 
s t r u c t u r e s  c o n t a i n s :  

- f i l e n a m e  w h e r e  O V A B  t h a t  is  s p e c i f i e d  i n  
q u e r y  i s  l o c a t e d  

- o f f s e t  ( i n  b y t e s )  of O V A B B s  p o s i t i o n  i n  t h e  
r e c o r d  

- l e n g t h  ( i n  b y t e s )  of O V A R  f i e l d  
- f u n c t i o n  t o  be d o n e  o n  t h i s  v a r i a b l e ;  c o d e d  

a s  
0 f o r  s i m p l e  list o r  n o  f u n c t i o n  
1 f o r  COUNT 
2 f o r  SOH 
3 f o r  A V E R A G E  

Each  s t r u c t u r e  o f  t h e  CVAR-ATTR a r r a y  o t  
s t r u c t u r e s  c o n t a i n s :  

- f i l e n a m e  w h e r e  CVAB s p e c i f i e d  i n  t h e  q u e r y  
is l o c a t e 3  

- o f f s e t  ( i n  b y t e s )  o f  CVARRs p o s i t i o n  i n  t h e  
r e c o r d  

- l e n g t h  ( i n  b y t e s )  o f  CVAB 
- c o n d i t i o n  c o d e d  as:  1 f o r  < , 2 f o r  <= , 3 

f o r  = , 4 f o r  >= , 5 f o r  > , 6 f o r  -= 
- v a l u e  f o r  t h i s  c o n d i t i o n ,  I f  t h e  WHERE 

o p t i o n  s p e c i f i e s  the OVAR t h e n  t h e  v a l u e  is 
u s e r  s u p p l i e d  i n  t h e  q u e r y ,  else t h e  v a l u e  
is o b t a i n e d  f r o m  CODES list, 

Lach  e l e m e n t  o f  SVAR-ATTH c o n t a i n s :  
- name o f  t h e  s p e c i a l  v a r i a b l e  

E a c h  e l e m e n t  o f  the a r r a y  PBAHE c o n t a i n s :  
- d i s t i n c t  f i l e n a i n e s  fo r  OVABs  i n  t n e  q u e r y  

Each  s t r u c t u r e  o f  t h e  o u t p u t  b u f f e r  (bOF) 
c o n t a i n s :  

- h o u s e h o l d  c o d e  
- c o n c a t e n a t i o n  o f  s p e c i a l  v a r i a b l e s  
- v a r i a b l e  v a l u e s  (up t o  10) 
- v a r i a b l e  c o u n t  (number  o f  o c c u r e n c e s  o f  



t h i s  v a r i a b l e )  - 

PART-3. The R e t r i e v a l  Program.  

The  f ramework  o f  t h e  r e t r i e v a l  p rogram is shown 
i n  F i g .  5 - 2 -  Each -box r e p r e s e n t s  o n e  p r o c e d u r e .  

The R A I N  program c a l l s  4 p r o c e d u r e s :  
1 )  SETTAB - t o  set up t a b l e s  ( e n u m e r a t e d  i n  

p r e v i o u s  s u b - s e c t i o n  P a r t - 2 )  
2 )  HECOG - to r e c o g n i z e  t h e  q u e r y  and f i l l  

V A R - A T T H ,  BY -BTTR, COND-ATTK, CON-VAL 
3) GETFN - t o  store t h e  u n i q u e  f i l e n a m e s  of 

t h e  v a r i a b l e s  i n v o l v e d  i n  g u e r y  
4)  RETRBE - t o  r e t r i e v e  a l l  v a r i a b l e s  i n  q u e r y  

RECOG c a l l s  6 p r o c e d u r e s :  
1 )  NEXWRD - t o  g e t  t h e  q u e r y  i n p u t  b y t e  by b y t e  

till b l a n k  I i s  B e t  i n d i c a t i n g  e n d  of o n e  
word 

2) RZCBY - t o  r e c o g n i z e  EY c l a u s e ,  i.e., the 
words  f o l l o w i n g  BY 

3) RECWH - t o  r e c o g n i z e  #HERE c l a u s e  
4) YTSR - t o  s e a r c h  VIRDEX f o r  OVAR 
5) CTSR - t o  s e a r c h  CIMDEX f o r  C V A R  
6) CLSIi - t o  s e a r c h  C L I S T  f o r  c o d e  

RETRVE c a l l s  8 p r o c e d u r e s :  
1 )  I N I T B U F  - t o  i n i t i a l i z e  i n p u t  b u f f e r  b e f o r e  

v a r i a b l e s  f o r  n e x t  HHCODE are  r e t r i e v e d  
2) ERHH - t o  r e t r i e v e  o r d i n a r y  v a r i a b l e s  

f rom g i v e n  f i l e  f o r  given HHCODE t h r o u g h  
a l t e r n a t e  i n d e x  p a t h  

3) GETOV - t o  r e t r i e v e  o r d i n a r y  a n d  s p e c i a l  
variables from t h e  record p a s s e d  on by R R R H  
and t o  t es t  t h e  c o n d i t i o n  t o  see i t  t h e  
r e c o r d  i s  t o  be  a c c e p t e d  

4) RTBV - t o  r e t r i e v e  t h e  s p e c i a l  v a r i a b l e  
v a l u e s  f r o m  t h e  g i v e n  r e c o r d  

5) TEST - t o  tes t  i f  t h e  g i v e n  r e c o r d  
satisfies t h e  c o n d i t i o n  

6) COBP - t o  t e s t  i f  c o n d i t i o n  i n  t h e  WHERE 
c l a u s e  is s a t i s f i e d  

7) SFVSR - t o  s e a r c h  SVINDEX f o r  o f f s e t  a n d  
l e n g t h  

e) RTVR - t o  a c c u a u l a t e  v a l u e s  i n t o  EOF a s  
p e r  f u n c t i o n  s p e c i f i e d  
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F i n a l l y ,  c o n t r o l  is  r e t u r n e d  a l l  t h e  way t o  
RETaVE which moves the r e c o r d s  f roat  BUF t o  o u t p u t  
f i l e  and  t h e n  i n i t i a l i z e s  t h e  BUF f o r  t h e  n e x t  
IIECODP. 

The l i s t i n g  o f  t h e  p rogram is g i v e n  i n  Appendix  
P. I l l u s t r a t i o n s  of  how t h e  a l g o r i t h m  works  i s  
g i v e n  i n  Appendix  G. 

T h e  o v e r a l l  a l g o r i t h m  o f  t h e  r e t r i e v a l  program 
i s  p r e s e n t e d  below:  

S t e p  
S t e p  

S t e p  
S t e p  
S t e p  
S t e p  

S t e p  
S t e p  
S t e p  
s t e p  

read a l l  t h e  t a b l e s  
r e c o g n i z e  q u e r y  a n d  f i l l  a p p r o p r i a t e  
s t r u c t u r e  
f o r  e a c h  HHCODE f rom t h e  BHTABLE d o ;  
f o r  e a c h  f i l e n a m e  o f  FNAME d o ;  
y e t  t h e  s p e c i a l  v a r i a b l e s  
i f  t h e  o r d i n a r y  v a r i a b l e s  s a t i s f y  t h e  
c o n d i t i o n  t h e n  

do ;  
g e t  t h e  o r d i n a r y  v a r i a b l e ,  a s  p e r  

f u n c t i o n  s p e c i f i e d ,  i n t o  BUF 
end ; 

r e p e a t  f rom t o  S t e p  4 
write BOP i n t o  OUTFILE f i l e  
r e p e a t  from s t e p  3 
end  ; 

The d e t a i l  a l g o r i t h m  f o r  S t e p  2 i s  a s  f o l l o w s :  

S t e p  
S t e p  
Step 
S t e p  
S t e p  
S t e p  

S t e p  

S t e p  
S t e p  
S t e p  
S t e p  

se t  OVAR-ATTR p o i n t e r  t o  0 
get n e x t  w o r d  f rom i n p u t  f i l e  
i f  word -- 'GET* i s s u e  e r r o r  
g e t  n e x t  word 
i n c r e n e n t  p o i n t e r  o f  OQAR-ATTR by 1 
if wora is one of the f u n c t i o n s  then 

do; 
g e t  f u n c t i o n  v a l u e ;  
p u t  f u n c t i o n  v a l u e  i n t o  t h e  n e x t  

s t r u c t u r e  o f  c u r r e n t  OVBB-ATTR 
g e t  n e x t  word 

end 
s e a r c h  word i n  v a r i a b l e  t a b l e  t o  y e t  
c u r r e n t  OVAB f i l e n a m e s ,  o f f s e t s ,  and 
l e n g t h s  
i f  n o t  f ound  t h e n  i s s u e  e r r o r  
g e t  n e x t  word 
i f  word = '.* t h e n  r e t u r n  
i f  word = 'BY1 then 

d o ;  
set s w i t c h  t o  1 t o  i n d i c a t e  *BY' 



p r e c e e d s  rWHEREs 
r e c o g n i z e  *BY * 
r e t u r n  

e n d  
S t e p  2.12: i f  word = rWHEt3Es then 

do; 
s e t  s w i t c h  t o  1 t o  i n d i c a t e  

DBHEREr p r e c e e d s  'BY* 
r e c o g n i z e  *WREREs 
r e t u r n  

end  
S t e p  2.13: go t o  S t e p  2.5 
S t e p  2.14: end 

Detai l  A l g o r i t h m  f o r  S t e p  2.11 ( r e c o g n i z e  'BY') 
2.11.1: set SVAH-ATTH p o i n t e r  t o  0 
2.11.2: y e t  n e x t  v o r d  
2.11.3: i n c r e m e n t  SVAR-ATTR p o i n t e r  b y  1 
2.11.4: put t h e  word i n  SVAH-ATTR.NAME 
2.11.5: g e t  n e x t  v o r d  
2.11-6: ~f word = r,' t h e n  r e t u r n  
2.11.7: i f  word = *WHEREg t h e n  

d o ;  
r e c o g n i z e  *WHERE* 

e n d  
2.11.8: g o  t o  2.11.3 
2.11-9: end  

D e t a i l  A l g o r i t h m  f o r  S t e p  2.12 ( r e c o g n i z e  BPHEBE*) 
2-12.1 : set CVAR-ATTR p o i n t e r  t o  0 
2.12.2 : g e t  n e x t  word 
2.12.3 : s e a r c h  i n  CTAELE 
2-12.4 : it f o u n d  

t h e n  d o ;  
g e t  f i l e n a ~ e , o f f s e t , l e n g t h ,  

s t a r t  of c o d e  (SL) , 
a n d  end of codes (EL) 

g e t  n e x t  word 
i f  n o t  *=' t h e n  

i s s u e  error; s t o p  
g e t  n e x t  word 
s e a r c h  word i n  CODFS (SL) 

t o  CODES (BC) 
i f  n o t  f o u n d  t h e n  

i s s u e  error; s t o p  
p u t  v a l u e  I n  c u r r e n t  CYAR-ATTR 

end 
else d o ;  

s e a r c h  word i n  YTABLE 
it n o t  f o u n d  t h e n  

i s s u e  e r r o r ;  r e t u r n  
y e t  f i l e n a a e ,  o f f s e t ,  - l e n g t h  



get next  word 
r e c o g n i z e  c o n d i t i o n  an6 

p u t  a p p r o p r i a t e  c o d e s  
g e t  n e x t  word 
put v a l u e  i n  c u r r e n t  CVAR-ATTR 

end ; 
2 - 1 2 - 5  : g e t  n e x t  r e c o r d  
2 - 1 2 - 6  : i f  word = @.' t h e n  r e t u r n  
2-12 -7  : i f  ward = @ B Y @  t h e n  r e c o g n i z e  'BY* 
2-12.8 : g o  t o  2-12.3 
2.12-9 : end  



6-1 Conclusions, 

The uork presented i n  t h x s  t h e s i s  used 33 househoia 
s a n p l e s  as test data, These samples were tdken Lroo 
Suphanbari, Thai land w i t i t  the coope~'atian OI 

Interaat ioni l i l  aice a e s e a r c b  X a s t ~ t a t e ,  ~ h i l l p p i n e s  anu 
the Departrent of A g r i c u l t u r e ,  P n a f i a ~ d ,  3ut  or t h e  30 
SUHVEY tor= sapposed to Be used ior tJle Patr 
l e c h a a ~ z a t i o n  P r o j e c t ,  o n l y  2b for- are t e i n y  used r n  
Thailand,  Par this thesis s t u d y ,  only 27 rorms Mere u s e d  
s i n c e  the 28th form 1s the  diata i d e n t i r x c a t i o n  form 
which does not serve the purposes oi t h l s  s t u d y  and data 
was not  provided, 

Although it was ment ioned  t h a t  mppnngs of P&h aata 
i t e m  to c o r r e s p o n d i n g  SliRVirf data i tms A b e  
established, the author was adwxseu tarouqn 
c o r r e s p o ~ d e n c e  u i t n  lsrar ( U h k l )  ana subsequent aypr-ovai 
of t h e  thesis advisor to  c o n c e n t r a t e  on S U i i V g P  datrr. aaa 
not to be concerned w i t h  B&K, A s  such, PBK d a t a  uii:, hot 
cons idered  ur t h i s  study- 

!the a n a l y s i s  ot t h e  forms shotid #at it is  
impractical to  store tne raw data zn t h e i r  o r l y l n d l  
s t r u c t u r e  on d i r e c t  access storage aewLce, T h i s  1 s  
because of t h e  m a i t i p l e  o c c u r r e n c e s  ot r n k o r a ~ t l o l r  nor 
t h e  same e n t i t y  on t h e  same forms an6 also because oi 
in terven ing  blanks  ia the forns  whlch occupy nnnecessarf  
storage space, la the creatron o+ riles the torsis were 
thus s p l i t  or corblned as neeaea, 

This splitting and combinat ion  of Porvs agr-eed with 
t h e  indepenaent work berny carried out oy 1 U i  tae 
P h i l i p p i n e s ,  Tnis was coniirmea f r i  the ayrlcuLturax 
ecottoaist fror IBBl uho visited Thailand i n  Junk, 

The files thus s p l i t t e d  were usea t o  c r e a t e  V S B a  
files,  The primary reason for cnooslny U S A #  is t ~ e  
a v a i l a b i l i t y  oL d l t e r a d t e  ~ n d e x  whlch r d ~ e s  p u s s ~ E l e  au 
easier aad faster r e t r i e v a l  o p e r a t i o n ,  

It was c r i g i n a l l p  planned to use ESaS d a t a  s e t s ,  
kowever, af ter  a more in-depth srudy of BLAB i a c 1 i ~ u e s .  
i t  w a s  foaud that  ESDS w i l l  be better rn terms ot 
storage and w i t h o u t  sact- if  i c i n g  access crapabihty  , k ~ t h  
ESDS t h e r e  LS no need t o  d e t e r n ~ u e  prlrn-> k e y s  dnu 



c a n d i d a t e  keys, 

For tnis pax-ticuras i m p l a e n t a t i o n ,  the  V5BB tS&S 
data  set h a s  the x o l l o ~ i n g  aawantages Gwer K b i r S ,  L ~ S ~ P S  
requires  primary key  to uniquely  i d e n t i i y  tt recora, Yur 
most of t h e  forms used in h e  projec t ,  sewera1 tiat& 
i t e m s  need t o  be conca tenated  t o  Lorr t h e  primary k e y  
t h a t  vouid uniquely identiiy t h e  r e c o r d ,  kith ESLS 
houever,  no pr imary  key rs requires, for  bu93~1lng ol 
a l t e r n a t e  index, t h e  primary kep. 1s a y a r n  invo lwea .  8oxe 
s p a c e  is occup ied  f o r  louyer r e y  u KSZL orqairzation 
a n d  also nure space for a l t e r u a t e  i u d e r ,  sine& tar 
records are aevex 9oing t o  be  acceasea b y  priruarl ireis, 
t h e  choice of 6SUS for Lbis p a r t i c u l d r  apyircatlou 
results i n  m n s i a e r a b l e  s a v i n g s  i n  syace ,  

The cqaerf f a c i l i t y  h p l e a e n t e u  E. i a i r i j  povernul  t o  
r e b i e v e  a v i d e  v a r i e t y  of ddta e lements ,  The resoit  oi 
the query is s t a r 4  i n  a f i l e  kar kurtner  anargsis. 11 
t h e  u s e r  ~atber w i s h e s  t o  see the r e t r i t v e d  data, he can  
w r i t e  a s h o ~ t  program to access t h i s  L i l e ,  I n  t h e  n e s u i t  
f i le ,  t h e  first three b p t e s  is the liiiCUUk Lol1out.d ba 
10-byte of grouyiny v a r i a b l e s ,  U c h  retxlcvea u a t a  
e l e m e n t  o c c u p i e s  sir bytes auu starts  ffoa b y t e  14 of 
t h e  r e s u l t  r e c o r d ,  

6.2 L i m i t a t i o n s  b B e c o u e n d a t i o a s  t o r  Y u r t h e r  Study. 

The number of. v u i a b L e s  that can be retrlered f o r  oue 
query  conrand u s i n g  this p r e s e n t  system is ten, T n l s  
number was so chosen-because tne author conslaers  t h n s  
t o  be s n f f  i c i e n t  n u r h r  of v a r i a b i e s  for s t a t l s t l c a l  
purposes, If need arises then  t h i s  nnuber cdn be chdn,ed 
w i t h  m o d i f i c a t i o n s  ot the retrieval program, 

The othef areas that cotila be lmprovea is the  
c o n d i t i o n  used fo r  d a t a  r e t m i e v a l  i n  'WdLPUB clause, A t  
present, Lf. sore than one cooai t ion  is sgeclrlea trier 
are considemed t o  be 'Aru'i)edn, F u r t h e r  work can b e  done 
t o  allow a boolean comornatiou oi condit , tuus,  

P i t h  tae pceseut ~ n p l e m e n t a t i o n ,  the c u u m t r o h  clause 
h a s  effect on a l l  of the v a r i a b l e s  to be K e t r l e V e d ,  
There can be cases uhere eacn v a r i d b l t ?  neeus t.6 n e  
chosen  on a c e r t a i n  c o n d i t ~ o a -  I u r t h e r  work on tat 
r e t r i e v a l  sys tem is sug$ess te& uberwby t h e  query rGraat 
w i l l  have one c o n d i t i o n  clause for each war iau le ,  

BEST AVAILABLE COPY 
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APPENDIX & ----- 

VARIABLES INDEX TABLES 

The f o l l o w i n y  is a d e s c r i p t i o n  o f  t h e  i n d e x  t a b l e s  l i s t e d  i n  t h i s  
a p p e n d i x .  

S V I N D E X  TABLE i n c l u d e s  v a r i a b l e s  t h a t  a p p e a r  i n  n o r e  t h a n  o n e  f i l e ,  
It c o n t a i n s  t h e  v a r i a b l e  n a a e s ,  t h e  f i l e n a ~ e s  w h e r e  t h e y  a r e  f o u n d ,  
t h e  o f f s e t  ( i n  b y t e s )  o f  v a r i a b l e s '  p o s i t i o n  i n  r e c o r d ,  and t h e  
l e n g t h  ( i n  b y t e s )  o f  v a r i a b l e  f ielif. 

VINDEX TABLE i n c l u d e s  v a r i a b l e s  Whose v a l u e s  a r e  some measures, 
e , g . ,  a g e ,  a m o u n t ,  Each v a r i a b l e  a p p e a r s  i n  o n l y  o n e  f i l e .  Each e n t r y  
i n  t h e  t a ~ l e  c o n t a i n s  t h e  v a r i a b l e  name, t h e  f i l e n a m e  w h e r e  t h e  
v a r i a b l e  is f o u n d ,  t h e  o f f s e t  ( i n  b y t e s )  o f  v a r i a b l e ' s  p o s i t i o n  i n  
t h e  r e c o r d ,  a n d  t h e  l e n g t h  ( i n  b y t e s )  o f  v a r i a b l e  f i e l d .  

C I N 3 E X  TABLE i n c l u d e s  v a r i a b l e s  whose v a l u e s  a r e  coded .  Each 
v a r i a b l e  appears  i n  o n l y  o n e  f i l e .  Each e n t r y  i n  t h e  t a b l e  c o n t a i n s  
t h e  v a r i a b l e  name, t h e  f i l e n a m e  w h e r e  t h e  v a r i a b l e  is f o u n d ,  t h e  
o f f s e t  ( i n  b y t e s )  o f  v a r i a b l e ' s  p o s i t i o n  i n  t h e  r e c o r d ,  t h e  l e n g t h  
( i n  b y t e s )  o f  v a r i a b l e  # f i e l d ,  t h e  e n t r y  n u n b e r  i n  t h e  c o d e s  list 
v h e r e  c o d e s  f o r  t h e  v a r i a b l e  s t a r t s ,  and t h e  e n t r y  number v h e r e  it 
e n d s ,  



SVINDEX Table, Index Table of Special Variables, - 

PARCEL-ID 
912 913 931 932 933 939 940 941 944CROPDRAPPROD 
010010010011010013012010010007007007 
030303030303030303030303 
TENURE-STATUS 
912 931 932 
036034024 
020502 
PARCEL-SIZE 
912 913 932 941 
014014019016 
04040404 
R A C H Z N E - I D  
915 936 937 938 
010010011011 
01010101 
HACBINE-TY PE 
915 936 937 938 
011011012012 
02020202 
HACHIBE-HP 
915 936 937 938 
013013014014 
03030303 
HACHIHE-FUEL 
936 937 936 
016017017 
010101 
GACHINE-IHPLERENT 
936 937 938 
017016018 
020202 
HACHINE-AGE 
915 938 
019057 
0201 
MBIH-CROP 
913 939 940CBOP 
Of8010016019 
03030305 
CROP2 
913 939 94OCROP 
021010016019 
03030303 
CROP3 
913 939 940CROP 
024010016019 
03030303 



VINDEX Table, Index Table of Ordinary Variables. 

WORKMEBBER-AGE 911A0142 
YRS-STUDY 911A0162 
YRS-FARRING 911AOlb2 
YOBKDAYS-JAN 9llAO232 
YORKDAYS-FEE 911AOi52 
WORKDAY S-HAR Y 1 lA0272 
WORKDAYS-APR 91 1A0292 
WORKDAYS-HAY 911A0312 
WORK3AYS-JUN 911A0332 
WORKDAYS-JUL 911A0352 
WORKDAYS-AUG 911A0372 
VOHKDAYS-SEP 911A0392 
WORKDAYS-OCT 911A0412 
WORKDAYS-MOV 911A0432 
WORKDAYS-DEC 91 lA0452 
I WCOHE-CASH 911A0476 
IWCOHE-KIND 91 1A0536 
MOB-RIVES-MOWORK 911B0132 
NUR-ADULTBALE-NOWOKK 91180152 
HUX-ADULTFEHALE-NOPORK 91100172 
NUR-CHILDREE-NOWORK 91180192 
WIFE 1-AGE-AT-FIRT-F4AiIRIAGE 930 0102 
W IFE1-BORNCHILD-TOTAL 930 0122 
UIFE1-DEADCHILB-TOTAL 930 0142 
WIFES-AGE-AT-FIRST-nBRR1AGE 93O 0162 
WIPE2-BORWCBILD-TOTAL 930 0182 
WIPE2-BEADCHILD-TOTAL 930 0202 
RETURNING-MEBBEBS 930 0222 
HELP-LP 930 0241 
HELP-PLAHTIHG 930 0251 
HELP-WEEDING 930 0261 
HZLP-HARVESTING 930 0271 
HELP-TOTAL-DAY S 930 0283 
YR-HMHECHAWIZED 930 0312 
PERHAIENTLY-LEFT-AFTER-HECH 930 0332 
SEASONWORKERS-AFTER-nECH 930 0551 
PB-HHIRRIGATED 930 0562 
PEWMAWENTLP-LEFT-AFTER-IRRIG 930 0582 
SEASONWOHKEHS-AFTER-IRRXG 930 ObOl 
LLREBBER-AGE 943 0142 
YR-VILLAGE-MECHANIZED 943 0172 
ESTIMATED-PARCELVALUE 912 0246 
LAWDTAX 912 0306 
FARMER-SRARE-PERCENT 912 0383 
RENT-CASH 912 0416 
RENT-KIND 912 0476 
ORIGINAL-COST-PARCEL 912 0566 
PABCEL-ANNUAL-RAINTEEJAHCE-COST912 0626 
CONTRIBUTE-LPCOST 931 0172 
CONTRIBUTE-SEEDCOST 931 0192 
CONTRIBUTE-PLANTLBaOR 931 OZl;! 



CONTRIBUTE-FERTILIZER 
CONTBI BUTE-PESTICIDE 
CONTRIBUTE-WEEDLAEOR - 

CONTRIBUTE-RARIEST 
CONTNIBUTE-THRESH 
YR-BEFORE-MECHANIZATION 
WET-AREA-CULTIVATED 
DRY 1-AREA-CULTIVATED 
DRP2-AREA-CULTIVATED 
Y R-LPRECH 
YR-CYCRANGE 
YR-WSCHAMGE 
YR-TSCHANGE 
YR-LAND-RECLATSED 
OLD-SALESVALUE 
NEW-SALESVALUE 
R A N  -COUNT 
5AN-HRS 
RANHRS-VALUE 
ANIMAL-COUNT 
ASIHAL-BRS 
ANIWALHBS-VALUE 
HACRIBE-COUNT 
3ACHINE-HRS 
HACHINE-HRS-VALUE 
WOBKUNITS 
CUSTOH-UNITCRARGE 
IWCOflE-CUSTOWWORK 
LITERS-USED 
COST-FUEL 
COST-OIL 
FILTERS 
COST-FILTER 
TIRE-REPAIRS 
COST-TIRE-REPAIRS 
HBS-PAiYILY -LABUR-USED 
HRS-HI2ED-LAEO&3-USED 
COST-BIRED-LABOR 
R R S - S A C H I H E - I N A C T I V E  
DAY S-JOB-DELAY 
PARTS-VALUE 
H3S-PAHILY -LABOB-REPAIR 
ERS-HIRED-LAEOR-REPAIR 
COSTREPAIR-HIREDLABOB 
DISTANCE 
COST-HACHINE-TRANSPORT 
BREAKDOWN-FREQUENCY 
PUILDING-CAPACITY 
BUILDING-AGE 
BUILDIRG-MAINTEIABCE-COST 
BUILDIdG-ORIGINAL-COST 
PARR-IEPLEEIENT-COUNT 
FABM-IHPLEMENT-VALnE 
LANDCOUNT 



LAND-SIZE 
LAND-SALESVALUE 
VEHICLE-COUST 
VEHICLE-AGE 
VEHICLE-ORIGINAL-COST 
VEHICLE-flAI#TENAHCE-COST 
HOHEGOODS-AGE 
HOHEGOODS-08IGIBAi -C'c )ST  
HOBEGOODS-ESTIAATED-LIFE 
PRODUCT-TOTAL 
PRODUCT-VALUE 
PAYHARVESTER-KG 
PAY HARVESTER-VALUE 
PBYLANDLORD-KG 
YAYLBNDLORD-VALUE 
PAY DEBTS-KG 
PAYDEBTS-VALUE 
SOLD-KG 
SOLD-VALUE 
RFTAIN-KG 
RETAIN-VALUE 
OTHEBS-KG 
OTHERS-VALUE 
BYPHOD-VALUE 
CBOP1-RETAIN-KG 
CROPZ-E~ETALN-KG 
CBOP1-COSTPRODUCT 
CROP2-COSTPRODUCT 
SALES-FREQUENCY 
KG-SOLD 
PBICE-PEH-KG 
INCOBE-SALES 
HARKET-DISTANCE 
COST-PRODUCE-TRANSPORT 
EXT-HEETINGS-ATTENDED 
OFFICEVISIT-FREQUENCY 
iiOUSEVISIT-FREQULNCY 
YR-TBBINING 
COUNT-ORGAN1 ZATXOW-IJEHBERSHIP 
ORG-REETIIIGS-HELD 
OBG-BEETINGS-ATTENDED 
DRAFT-AMIHAL-COUNT 
DELAY-DBPS 
WOWDRK-DAY S 
JOINT-SHARE-PERCENT 
COST-ACQUISITION 
SALVAGE-VALUE 
ANNUAL-FIXED-COST 
MACH-ANNUAL-RAINTENANCE-COST 
FUEL-CBNSUFIED 
FUEL-PRICE-PER-LITER 
OIL-CONSUMED 
OIL-PRICE-PER-LITER 
OWN-USE-HRS-SEASON 



REHT-COST 
RENT-INCORE 
DRAFT-COUNT 1 
DRAFT-VALUE1 
DRAFT-COUNT2 
DR APT-VALUE2 
DBAFT-COUNT3 
DRAFT-VALUE3 
DRAPY-COUNTb 
DRAFT-VALUE4 
DRAFT-COUNTS 
DRAFT-VALDES 
PROD-COUNT1 
PROD-VALUE1 
PROD-COUNT2 
PROD-VALUE2 
PROD-COUNT3 
PROD-VALUE3 
PROD-COUNT4 
PROD-VALUE4 
PROD-COUNT5 
PZOD-VALOR5 
PASTHONTHS-INCORRED 
DURATION-MONTHS 
INTEREST-PERCENT 
AMOUNT-LIABILITY 
RICE-VARIETY 





RET-CROP2 932 0343531627 
VET-CHOP3 932 0373531627 
DEiY 1-TBRIGSOPPLY-ADEQUACY 932 0441117123 
DRY1-WAINCROP 932 0453531627 
D B Y  1-CBOP2 932  0483531627 
DRY 1-CROP3 932 0513531627 
DRY2-IRRIGSUPPLY-ADEQUACY 932,0581117123 
DBYZ-HATNCROP 932 0593531627 
DRY 2-CROP2 932 0623531627 
DBY2-CROP3 932 0653531627 
LPRECHANIZED 933 0141001002 
LPPlACBINE-TYPE 933 0172690694 
REASOY1-LPHBCH-USE 933 0192124138 
REASON2-LPHACH-USE 933 0212124138 
REASON3-LPNACH-USE 933 0232124138 
CPCSAIGE 933 0251001002 
CAN-PLANT-AWOTRERCROP-IRRIG 933 0281001002 
CAI-FLABT-ENOTHERCROP-RECB 933 0291001002 
ANOTHERCROP-HOHE-PROFITABLE 933 0301001002 
FORfiERCROP-LACK WATEB 933  0311001002 
OTHER-REASON-CPCHANGE 933 0321001002 
USCi-IArlGE 933 0331001002 
CONSTRUCTION-COBCBETE-OAB 933 0361001002 
CONSTRUCTION-DIVERSIOH-DAP1 933 0371001005 
CONSTRUCTION-WATERGATES 933 0381001002 
COKSTRUCTTON-NEB-CANALS 933 0391001002 
REHAkiILITBTION-OLD-SY STEP! 933 0401001002 
INSTALLATION-SYSTEH-PURP 933 0411U01002 
INSTALLATION-FARM-PURP 933 0421001002 
POOR-IRRIG-SUPPLY 933 0431001002 
OTBER-REASON-WSUAAHGE 933 0441001002 
TSCaANGE 933 0451001002 
LAHDREFOBII 933 0481001002 
NOHONEY-TO-ACQUIRE-LAND 933 0491001002 
OTHER-REASON-TSCHANGE 933 0501001002 
LANDTYPE-BEPORE-RECLAHATION 941 0201139144 
LANDTYPE-AFTER-RECLABATION 941 0271145149 
POPERUSED-RECLABATION 941 0342150156 
RECLAEATIOP-POSSIBLE-80-RACR 941  067100 1002 
REBS081-RECLAYATION-HACH-USE 941 0681157161 
REASON2-RECLAEATION-HACH-FSE 941 0691157161 
RECLAWATIOH-HAUHIBS-TYPE 941 0702690694 
ACPUALW EEK-PLOUGH 944 0142255320 
ACTOALDBY-PLOUGH 944 0161321328 
IDEALWEEK-PLOUGH 944 0172255320 
IDEALDAY-PLOUGH 944 0191321328 
BEASON-DELAY-PLOUGH 944 0201162168 
ACTUALMEEK-HARROW 944 0212255320 
ACTUALDAY-HARROW 944 0231321328 
IDEALMEEK -HARROW 944  0242255320 
IDEALDAY -BARROW 944 0261321328 
BEBSOE-DELAY-HARROW 944 0271162166 
ACTUALW EEK-PLANT 944 0282255320 
ACTUALDAY -PLANT 944 0301321328 



IDEALVEEK-PLANT 944 0312255320 
IDEALDAY-PLAHT 944 0331321326 
REASON-DELAY-PLANT 944 0341162168 
ACTUALWEEK-HARVEST 944 0352255320 
ACTUALDAY-HARVEST 944 0371321328 
IDEALWEEK-HARVEST 944 0382255320 
IDEALDAY-HARVEST 944 0401321328 
REASON-DELAY-HARVEST 944 0411162168 
ACTIVITY-WHERE-MACHINE-USED 937 0203803844 
PARH-WHERE-hACBIBE-USED 937 0231210212 
MEASURE-UNIT-USED 937 0291213219 
RACHINE-ACCIDENT-TYPE 937 0771220223 
EACHINE-ACCIDENT-SEI3IOUSNESS 937 0781224527 
BREAKDOWN-TYPE 936 0202228254 
BREAKDOWN-SEBIOSNESS 938 0221329330 
BREAKDOYNMBCHINE-REP- 938 0231001002 
BREAKDOWN-REPAIR-DELAY 936 0281001002 
BREAKDOWN-REPAIR-UELAY-REASON1936 0291331336 
BHEAKDOSN-REPBIB-DELAY-REASOE2938 0301331336 
ACTION-TO-GET-SPAREPARTS 938 0311337339 
PLACE-OF-REPAIR 93b 0491340346 
REPAIR-SATISFACTOBY 938 05510G1002 
EREAKDOWM-W EEK 938 0582255320 
BREAKDOWN-DAY 936 0601321326 
bUILDING-TYPE 918 0122347353 
BUILDING-HATERIAL 918 0141354356 
BUILDING-ENTERPRISE 918 0163531f136 
FARR-EBHD-IPIPLEBENT 919 0122192209 
LAMDTYPE 934L0131360362 
VEHICLE-TYPE 934V0131363370 
HOHEGOODS-TYPE 935 0122371391 
PAY-HARVBSTEB 939 0291001002 
PAY-AHRANGEHENT 939 030234239& 
PAY -LANDLORD 939 0421001002 
PAY-DEBTS 939 0531001002 
SOLD-PRODUCT 939 0641001002 
RETAIB-PRODUCT 959 0751001002 
RETAIN-PURPOSE 934 0761399405 
OTHER-PRODUCT 439 0871001002 
OTHER-PURPOSE 939 0881399405 
BYPBODDCT-TYPE 939 1001406410 
BY -CROP1 939 1063531627 
BY -CROP2 939 1093531627 
DATE-SALES 940 0201411417 
PRODUCT-QUALITY 940 0271418422 
#BERET-LOCATION 440 0381423427 
HARKET-TRANSPORTATION 940 0421428429 
EXTSERVICE-OFFICE-LOCATION 942E0121430432 
PLANTING-KNOW LEDGE 942E0131001002 
FEBTILIXER-KNOWLEDGE 942E0141001002 
PESTCONTROL-KNOWLEDGE 942E0151001002 
WATERCONTROL-KBOW LEDGE 942EU161001002 
HFV-KNOWLEDGE 942E017100100i 
OTBER-KNOWLEDGE 94230181001002 



RATE-UOBKER 
FAHHP30BLEMS-CONSULT1 
FARMPROBLERS-CONSULT2 
TRAINING-BACHINE-TYPE 
TRAINER 
OBGAMIZBTION-TYPE 
ORGANIZATION-ADVANTAGE1 
OBGANIZATION-i3DVAWTAGEZ 
ORGANIZATION-DISADVAITAGEI 
ORGANIZATION-DISADVANTAGE2 
E4E53ERSHIP-REQUIRED 
DkAFT-ANIMAL-WITH-DISEASE 
DISEASE-TYPE 
WORR-DELAY 
DRAPT-ANIMAL-WITH-ACCIDENT 
ACCIDENT-TYPE 
ACCIDENP-SERIOSNESS 
HIX-PTP 
PLANTIWG-METHOD 
PLANT1 NG-MONTH 
PLANTING-WEEK 
EHTLRPBISE-MACHINE-USED 
REHTAL-USE 
DRAFT-TYPE 
DBAPT-DBEED 
DRAPT-HGBT1 
DRAPT-HGflT2 
DBAPT-SUB 3 
DBAPT-SUB2 
DBAFT-SUB3 
DBAFT-SUB4 
DBBFT-SUB5 
PROD-TY PE 
PBOD-BREED 
PROD-BGHT 
PROD-PUBPOSE1 
PROD-PURPOSE2 
PBOD-SUE 1 
P R O D - S U B 2  
PROD-SUB3 
PBOD-SUB4 
PROD-SUBS 
LIAEILITY -TYPE 
LIABILITY-FORM 
FINANCIEiG-SECURITY 
LIABILITY-PURPOSE1 
LIBBILIFY-PURPOSE2 
LIAEILITY-SOURCE1 
LIABILITY -SOffSCE2 
DECISION-MAKE21 
DECISION-HAKERZ 
PURCHASE-ADVANTAGE1 
PURCBASE-ADVANTAGE2 
PURCHASE-ADVANTAGE3 



SAHPLE PROGRAY FOR PHASE I 

A total of 27 p rog rams  were r u n  f o r  P h a s e  1, R e c o r d s  were 
s p l i t  or  combined d e p e n d i n g  upon t h e  p a r t i c u l a r  form b e i n g  
p r o c e s s e d ,  D e t a i l s  are g i v e n  i n  t h e  a n a l y s i s  of forms, 
C h a p t e r  4,  T h i s  p h a s e  is i n  p r e p a r a t i o n  f o r  t h e  c r e a t i o n  of  
PSAH d a t a  sets, u s i n g  t h e  raw data f rom t h e  Depa r tmen t  o f  
A g r i c u l t u r e ,  T h a i l a n d ,  T h e  commands i s s u e d  when c r e a t i n g  
the CHS f i les  u s i n g  BH f a c i l i t y  a r e  g i v e n  i n  t h e  f o l l o w i n g  
CREATE EXEC f i l e ,  

P I  IBFILE D I S K  TDRU DATA D(RECPEJ F LRECL 80 
P I  BUC2OP DISK RDCROP DATA D(RECPf4 k' LRECL 32 
P I  RDDHAF DISK RUDRAP DATA D(SECFH P LRECL 32 
P I  RUPROD DISK RUPROD DATA D (RECFH I' LRECL 32 
PLIC RU3 PLI A 
SOBT BUCHOP DATA D SRTCBOP DATA D 
ERASE BUCEOP DATA D 
SORT B D D R A P  DATA D SRTDRAP DATA 5 
ERASE HDDRAF DATA D 
SORT RUPaOD DATA D SBTYROD DATA D 
ERASE RUPROD DATA D 

T h e  c o r r e s p o n d i n g  p rogram r u n  b y  the a b o v e  commands a r e  
g i v e n  below: 

RU:PROC OPTIONS ( f l A I N )  ; 
DCL RUCROP FILE RECORD 
UCL BUDBBF PILE RECORD 
DCL BUPBOD FILE BECORD 
UCL INFILE F I L E  RECOAD 
DCL A R T  CKAR (6) 
DCL KEP CHAR (21) ; 
DCL 1 INPUT-RrJ, 

2 CODE1 
2 10-DATA(3) 
2 CODE2 

DCL 1 RU-STH, 
2 KEY, 

3 PROJ-CODE 
3 HA-CODE 
3 PARCEL-ID 
3 ENTERPRISE 
3 TYPE 

ENV (RECSIZE (32)  ) ; 
EHV ( R E C S I Z E  (32) ) ; 
Eli! (HECSIZE (32) ) ; 
ENV (HECSXZE (80) ) ; 

IwIT ( (6) ' * )  ; 

C H A R  (6) , 
CHAR (21) , 
CHAR ( I  1) ; 

PIC '9996, 
PIC '999', 
PIC ' 3 5 9 ' ,  
PIC @ 9 9 9 @ ,  
PIC *999c ,  



3 ACTIVITY P I C  '999', 
3 DATE P I C  ' 9 9 9 * ,  

2 AHOUNT FLOAT DEC (5) , 
2 DATA, 

3 IND-CASH P I C  ' g 8 ,  
3 VALUE P I C  @(6)9'; 

OPEN P I L E  (IIYFILE) INPUT; 
OPEN P I L E  (RUCROP) OUTPUT; 
OPEN F I L E  (RUDRAF) OnTPUT; 
OPEN F I L E  (WUPROD) OUTPUT; 
ON ERDPILE ( I N F I L E )  STOP; 
DO WHILE ( 6 = 6 )  ; 

READ P I L E  ( I N F I L E )  INTO (IYPUT-RU) ; 
GET STRING (CODE1) E D I T  (ENTEitPZISE, PARCEL-ID) 

(P'9998,  P '999 ' )  ; 
GET STRING (CODE2) EDIT (HH-COUZ, PROJ-CODE) 

( X  (5) ,P'994', P D 9 9 g m )  ; 
/* GET THE 3 TYPES OF I / O  CONTAINED I N  OkiE INFXLE BECORD */ 
/* FILERU WILL H A V E  1 TYPE OF 110 I K  ONE GZCORD */ 
DO I = 1 TO 3; 

GET STBIAG (10-DATA ( I )  ) EDIT (TYPE) ( P e 9 9 9 * )  ; 
IF TYPE = 0 THEN LEAVE; 
GET STESING (10-DATA ( I )  ) EDIT (ACTIVITY ,DATE,AHT,DATA) 

(X  ( 3 )  ,Pa999', P e 9 9 9 ' ,  A (5) , P 0 9 ' ,  P n  ( 6 )  9 ' )  ; 
GET STRIPG (ANT) EDIT (AHOUNT) (P (5,O) ) ; 
KEY = PBOJ-CODE ( 1  HH-CODE ( 1  PARCEL-13 I 1  TYPE I {  ACTIVITY 

I I DATE 1 I ENTERPRISE; 
SELECT; 

WHEN (ENTERPRISE < 4 0 0 )  
WRITE F I L E  (RUCROP) FRO?! (RU-STh) ; 

9 H E N  (EBTERPRISE > 500 B ENTERPRISE < 5 0 4 )  
WRITE F I L E  (RUDBAP) PKOfl (RU-STB) ; 

OTHERWISE 
WRITE F I L E  (RUPROD) FROA (RU-STR) ; 

END ; 
END; 

END; 
END R U ;  
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APPENDIX C --- 

D I S K  INITIALIZATION -- - 

QH/370 d o e s  v i r t u a l  d i s k  i n i t i a l i z a t i o n  w i t h  t h e  OS 
u t i l i t y  p r o g r a a  IBCDASDI, IBCDASDX f o r m a t s  dlsk volumes  f o r  
O S ,  DOS, and V S B R  u n d e r  CHS usage .  The f o l l o v i a g  are t h e  
p r o c e d u r e s  f o r  d i s k  i n i t i a l i z a t i o n  using C3S f a c i l i t y ,  

S t e p  1 : A CHS f i l e ,  INITDISK J O E  A ,  is  c r e a t e d  v h i c h  
c o n t a i n s  t h e  f o l l o w i n g  r e q u i r e d  IbCDASDI c o n t r o l  
c a r d s :  

J O B  
H$G TODEV=3215,TOADDR=OO9 
DADEF TODEV=3340,TOADDH=20O,VOLID=SCRAT;CH, 

c y l n o = 2 0  
VLD MEWVOLID=VSAMO1 
VTOCD STRTBDR-1 ,EXTEWT=2 
END 

where:  J O E  i n d i c a t e s  t h e  b e g i n n i n g  o t  job 
RSG d e f i n e s  o u t p u t  d e v i c e  f o r  o p e r a t o r  

mes sages  
D A D E P  d e f i n e s  D A S D  d e v i c e  t o  b e  i n i t i a l i z e d  
BLD l a b e l s  t h e  volume and  a l l o c a t e s  s p a c e  

f o r  a d d i t i o n a l  l a b e l s  
VTOCD c o n t o l s  t h e  l o c a t i o n  o f  the 

volume-ta b le -of  - c o n t e n t s  
END e n d s  a n  I B S D A S D I  j o b  

n o t e  : word f o l l o w i n g  ' = @  s i g n  is  user s u p p l i e d  

Step  S : The I B C D A S D I  prograta ,  d i s t r i b u t e d  w i t h  f i l e n a m e  IYL 
and f i l e t y p e  IBCDASDI, s h o u l d  be  s p o o l e d  t o  t h e  
user's v i r t u a l  c a r d  r e a d e r .  The  IECDASDI program 
i s  i n v o k e d  by t h e  f o l l o w i n g  commands: 

CLOSE C HOLD 
PURGE 3 D R  ALL 
SP PU TO * CL A CON NOHOLD 
PU IBCDASDI TXT Y (IiOH 
PU I N I T D I S K  J O Y  A (NOH 
SP PU CLOSF 
IPL OOC 



S t e p  3 : When t h e  program is  l o a d e d  and w a i t i n g  f o r  i n p u t ,  
s i g n a l  a t t e n t i o n  f r o n  t h e  VR c o n s o l e  d e v i c e ,  A 
message is s e n t  t o  t h e  user's c o n s o l e  d e v i c e  t o  
d e f i n e  i n p u t  d e v i c e -  D e f i n i t i o n  i s  t h e n  g i v e n  a s  
f o l l o u s :  

where 3 5 0 5  is  the d e v i c e  type c o n t a i n i n g  t h e  c o n t o l  
s t a t e m e n t s  and O O c  is t h e  d e v i c e  a d d r e s s  

After d i s k  i n i t i a l i z a t i o n  is f i n i s h e d ,  b r i n g  up 
t h e  CRS through IPL CHS c o ~ m a n d -  



C A T A L O G  ---- A I D  - C L U S T E R S  ---- 

When a c a t a l o g  is d e f i n e d ,  t h e  a t t r i b u t e s  f o r  t h e  c a t a l o g  
as a w h o l e  and  f o r  t h e  c a t a l o g ' s  c o m p o n e n t s  a r e  s p e c i f i e d ,  

The  f o r m a t  o f  t h e  DEPIKE coamand f o r  master c a t a l o g  is a s  
f o l l o w s :  

D E F l H L  HASTERCATALOG (NAHE ( e n t r y n a m e )  V O L  ( v o l )  - 
CYL ( n c y l )  FILE (IJSY SCT) ) 

F o r  an  e n t r y - s e q u e n c e d  c lus te r ,  t h e  f o r m a t  of t h e  DEPIIE 
CLUSTER i s  as  follows: 

DEFINL CLUSTER (NARE ( e n t r y n a m e )  VOL ( v o l )  - 
NONINDEXED REC(pr imary s e c o n d a r y )  - 
BECSZ (min mar) PILE ( d d n a a e )  

The ABS c o n t r o l  s t a t e m e n t s  a r e  p r o v i d e d  i n  a  CHS f i l e  
w i t h  f i l e  t y p e  AMSERV, 

F o r  t h i s  s t u d y ,  t h e  n a s t e r  c a t a l o g  was  d e f i n e d  a s  
f o l l o w s :  

DEFINE MASTEECATALOG ( H A H E  ( IRRI)  BOL (VSAHO1) CYL (4)  - 
PILE (IJSY SCT) ) 

The coamands  t o  d e f i n e  m a s t e r  c a t a l o g :  

DLBL IJSYSCT P DSN I H R I  (PER# EXTENT 
1 2  228 
A H S E R V  DEFFIAS 

w h e r e  F is t h e  f i l e a o d e  o f  t h e  d i s k  f o r m a t t e d  a s  OS 
I R R I  is t h e  aaster c a t a l o g  n a u e  
228 is t h e  number  o f  t r a c k s  f r e e  f o r  V S A M  d a t a  s p a c e  

computed a s  ( 1 2 * ( n c y l - I ) )  w h e r e  n c y l  is t h e  
t o t a l  tiumber of c y l i n d e r s  i n  t h e  05 d i s k  

DEPBAS i s  t h e  f i l e n a m e  i t  t h e  CMS f i l e  which  c o n t a i n s  
t h e  commands, 

F o r  t h e  c l u s t e r s ,  a t o t a l  of 32 VSAW c l u s t e r s  were 
defined, The f o l l o w i n g  a r e  t h e  c o n t e n t s  o f  a CBS f i l e  w i t h  
f i l e t y p e  A R S E R V -  



DEFINE CLUSTER (BASE (CL911A) VOL (VSAflOl) - 
NONINDEXED EEC ( 8 9 , l O )  RECSZ (56 5 6 )  P I L E  (DD911A) ) 

DEFINE CLUSTER (NAME (CL911B)  VOL (VSAHOI) - 
NONIMDEXED HEC ( 3 3 , 1 0 1  RECSZ ( 2 0  2 0 )  F I L E  (DD911E) ) 

DEPINE CLUSTER (NAHE (CL9121 VOL (VSAHOl) - 
NONINDEXED R E C ( 5 7 , l O )  RECSZ (67 6 7 )  F I L E  (DD912) ) 

DEFINE CLUSTER (NAHE (CL913)  VOL (VSACSO1) - 
YONINDEXED REC ( 7 9 , 1 0 )  HECSZ ( 3 7  3 7 )  F I L E  (DD913) ) 

DEFINE CLUSTER (NAEE (CL915)  VOL (VSAPIO1) - 
NONINDEXED RZC ( 2 3 , l O )  BECSZ ( 7 6  7 6 )  P I L E  (DB9 15) ) 

D E P I N 3  CLUSTER (NABE (CL916)  VOL (VSAMO1) - 
NONlNDEXED REC ( 1 S , 1 0 )  KECSZ ( 7 8  76) P I L E  (DD916) ) 

DEFINE CLUSTER (HAHE (CL917)  POL (VSAHOl) - 
NOMINDEXED REC ( 5 6 , l O )  frECSZ ( 7 6  78) F I L E  (DD917) ) 

DEFIRE CLUSTER (HAME (CL918)  VOL (VSAH01) - 
NOPIINDEXED REC ( 9 0 , 1 0 )  BPCSZ ( 3 3  3 3 )  F I L E  (DD418) ) 

DEFINZ CLUSTER ( N A H E  (CL919)  VOL (VSAHOl) - 
NOIINDEXED REC ( 4 6 5 , l O )  RECSZ (22 22) F I L E  (DD919) ) 

D E P I l E  CLUSTER (IABE (CL920)  VOL (VSAMOI) - 
NONINDEXED REC ( 2 0 , 1 0 )  RECSZ (34 3 4 )  F I L E  (DD920) ) 

DEPINE CLUSTER (NABIE (CL930)  VOL (VSAIJO1) - 
NONINDEXED REC ( 3 3 , 1 0 )  RECSZ (bO 8 0 )  P I L E  (OD930) ) 

DEFINE CLUSTER (NAHE (CL931)  VOL (VSAWO1) - 
NONIHDEXED REC ( 1 2 , 1 0 )  EECSZ (33 33) F I L E  (IZD931) ) 

DEFINE CLUSTER (NARE (CL932) VOL (VSABO1) - 
MONINDEXED REC ( 1 0 1 , l O )  RECSZ ( 6 7  6 7 )  F I L E  (DD932) ) 

D E F I N E  CLUSTER (NABE (CL933)  VOL (VSAflO1) - 
#ONINDEXED REC ( 5 5 , l O )  RECSZ ( 5 1  5 1 )  F I L E  (I iD933) ) 

DEPINE CLUSTER ( N A M E  (CL934L)  VOL (VSABO1) - 
NONINDEXED hEC ( 2 6 , l O )  RECSZ (23 2 3 )  FILE ( ~ ~ 9 3 4 ~ )  ) 

DEPINE CLUSTER ( # A R E  (CL934V) VOL (VSAHUI) - 
WONINDEXET) REC ( 5 5 , 1 0 )  HECSZ (26 2 6 )  F I L E  (DD934V) ) 

DEFINE CLUSTEB (NAME (CL935)  VOL (BSAFlO1) - 
NOWlNDEXED REC ( 1 5 4 , l O )  RECSZ ( 5 1  2 1 )  F I L E  (DD935) ) 

UEFIHE CLUSTER (NAHE (CL936)  VOL (VSAAO1) - 
NOlrIHDEXED REC ( 2 3 , l O )  RECSZ ( 2 6  2 6 )  P I L E  (DD936) ) 

DEFINE CLUSTER (NAEE (CL937)  POL (VSAH01) - 
WONINDEXED HEC ( 4 4 , 1 0 )  RECSZ ( 7 6  78) F I L E  (DQ937)  ) 

DEPINE CLUSTER (HAKE (CL938) VOL (VSABOl) - 
NOMIWDEXED REC ( 4 0 , 1 0 )  R&CSZ ( 6 1  6 1 )  F I L E  (DD938) ) 

DEPINE CLUSTER ( N A H E  (CL939)  VOL (VSAHOl) - 
MONIbDEXED REC ( 4 1 , l O )  RECSZ ( 1 3 1  1 3 1 )  FILE (DD939) ) 

DEPINE CLUSTER (MANE (CL94O) VOL (VSAHO1) - 
HONINDEXED REC ( 2 9 , 1 0 )  EECSZ ( 4 8  48) F I L E  (DDSYO) ) 

DEPIHE CLUSTER (OBt4E ( C L 9 4 1 )  VOL (VSABIO1) - 
NONXWDEXED REC ( 2 4 , l O )  RECSZ ( 7 1  7 1 )  P I L E  (DD941) ) 

DEFINE CLUSTER (NBBE (CL942E)  BOL (VSAHOl) - 
PIONINDEXED RBC ( 3 0 , 1 0 1  RECSZ ( 2 5  25) F I L E  ( i t 3 9 4 2 E )  ) 

DEPINE CLUSTER (HAHE (CLY42T) VOL (VSAHOI) - 
HONINDEXED REC ( 3 , f )  RECSZ (17 1 7 )  P I L E  (DD942T) ) 

PEFINF CLUSTER (NAYE ( C L 9 4 2 0 )  VOL (VSAEIO1) - 
NOHINDEIIED REC ( 1 6 , 1 0 )  RECSZ ( 2 1  21) P I L E  (iJD9420) ) 

DEFINE CLUSTER (NAHE (CL943)  VOL (VSARO1) - 
NONINDEXED REC ( 6 , 3 )  RECSZ ( 3 6  3 6 )  P I L E  (DD943) ) 



DEPIHE CLUSTER ( N B N E  ( C L 9 4 4 )  VOL (VSAIIOIJ - 
N O N I N D E X E D  REC ( 5 4 , 1 0 )  RECSZ ( 4 2  4 2 )  F I L E  (DD944) ) 

DEFINE CLUSTER (BABE (CL945D) VOL (VSAROI) - 
MOlriINDEXED AEC ( 2 , l )  RECSZ ( 2 3  2 3 )  F I L E  (DD945D) ) 

DEFINE CLUSTER ( N A A E  (CLCROP) VOL (VSAWO1) - 
NOgIIiDEXED REC ( 1  8 3 8 , 1 0 )  BECSZ ( 3 2  32) F I L E  (DDCHOP) ) 

DEFINE CLUSTER ( N A f l E  (CLDBAF) VOL (VSBBOf) - 
NOHINDEXHD REC ( 1 0 4 6 , 1 0 )  ilECSZ (32 3 2 )  P I L E  (DDDRAF) ) 

DEFINE CLUSTER (NAPlE (CLPROD) VOL (QSAMOI) - 
MOHINDEXED irEC ( 8 2 8 , 1 0 1  HECSZ (32 3 2 )  F I L E  (DDPROD) ) 

The conmands issued are:  

DLBL DD911B F D S I  CL911A(VSA?l 
DLBL DD911B F DSN CL911B(VSAR 
DLBL DD912 P  DSN C L 9 1 2  (VSAPI 
DLBL DD913 F DSN CL913(VSAH 
DLBL DD915  P D S N  CL91S(VSAM 
DLBL DD916 F D S R  CL916(VSAH 
DLBL D D 9 1 7  P DSN C L 9 1 7  (VSAH 
DLBL DB918 I? DSN C L 9 1 8 ( V S A 5  
DLBL IiD919 F DSM C L 9 1 9  (VSAf l  
DLBL DD920 P DSN C L 9 2 0  (VSA3 
DLBL DD930 F D S B  C L 9 3 0  (VSAPi 
DLBL DD931 P DSW C L 9 3 1  (VSAH 
DLBL DD932 F DSN C L 9 3 2 ( V S A J  
DLBL DD933 P DSN CL933(YSA# 
DLBL DD934L F USN C L 9 3 4 L  (VSAPI 
DLEL DD934V P DSB CL934V(VSAM 
DLRL DD935 F DSR CL935(VSA3 
DLBL D D 9 3 6  F DSN C L 9 3 6  (VSAR 
DLBL D 3 9 3 7  P DSB C L 9 3 7 ( V S B a  
DLBL D3G38 F DSN C L 9 3 8  ( V S A X  
DLaL DD939 P DSH CL!339(VSAS 
DLBL DD940 P DSN C L 9 4 0  (VSBB 
DLBL DD941 F DSN C L 9 4 1  ( V S A R  
DLEL I)D942E F DSN CL942E(VSAW 
DLBL DD942T P DSI CL942T(VSAM 
DLBL DD9420  P DSN CL94ZO(VSAR 
DLBL DD943  F DSN CL943(VSAH 
DLBL DD444 F DSN C L 9 4 4  ( V S A 8  
DLBL DD94SD F DSN CL945D(VSAH 
DLRL DD945A F DS# CL945B(VSAH 
AHSERV DEFCLUS 
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APPENDIX E ---- 

When an a l t e r n a t e  i n d e x  is d e f i n e d ,  t h e  a t t r i b u t e s  f o r  
t h e  a l t e r n a t e  i n d e x  a s  a w h o l e  a n d  t h e  a l t e r n a t e  i n d e x ' s  
c o m p o n e n t s  a r e  s p e c i f i e d ,  T h e  f o r m a t  f o r  t h e  DEFTWE 
ALTEBNATEIMDEX command is: 

DEFINE BLTERNATEINDEX (IA?lE ( e n t r y n a m e )  - 
RELATE ( b a s e  c l u s t e r n a m e )  - 
VOL ( v o l )  - 
KEYS(1ength  o f f s e t )  - 
N O N U N I Q U E K E Y  - 
RECORDS ( p r i m a r y  s e c o n d a r y )  - 
HECSZ ( a v e r a g e  maximum) 

T h e  a v e r a g e  r e c o r d  s i z e  of t h e  a l t e r n a t e  i n d e x  f o r  ESDS 
is c o m p u t e d  a s  follows: 

RECSZ = 5 + ALXKL + n * 4 
v h e r e  AIXKL is t h e  a l t e r n a t e  k e y l e n g t h  a n d  n  i s  t h e  number  
of a a t a  r e c o r d s  c o n t a i n i n g  t h e  s a m e  a l t e r n a t e  k e y  v a l u e  when 
NoNUNIQUEKEY is s p e c i f i e d ,  

T h e  BLBIHDEX command is  u s e d  t o  b u i l d  a n  a l t e r n a t e  i n d e x ,  
P r e r e q u i s i t e s  t o  t h i s  a r e  t h e  d e f i n i t i o n  a n d  l o a d i n g  of base 
c l u s t e r s ,  a n d  d e f i n i t i o n  o f  a l t e r n a t e  i n d e x  r e l a t i n g  i t  t o  
t h e  b a s e  c l u s t e r ,  When a n  a l t e r n a t e  i n d e x  is b u i l t  by 
ELDIEIDEX p r o c e s s i n g ,  ARS o p e n s  t h e  base c l u s t e r  t o  
s e q u e n t i a l l y  r e a d  t h e  d a t a  r e c o r d s ,  sorts t h e  i n f o r m a t i o n  
o b t a i n e d  from t h e  d a t a  r e c o r d s ,  a n d  builds t h e  a l t e r n a t e  
i n d e x  records, The  format of the BLDINDEX command is: 

BLDIWDEX I N F I L E  ( d n a m e l )  - 
OUTPLLE (dname2)  

T h e  DEFIHEPATB command is u s e d  t o  e s t a b l i s h  t h e  
r e l a t i o n s h i p ,  a n d  t h e  p a t h  b e t w e e n  a n  a l t e r n a t e  i n d e x  a n d  
its b a s e  c l u s t e r ,  T h e  b a s e  c l u s t e r  a n d  i t s  a l t e r n a t e  i n d e x  
m u s t  be d e f i n e d  b e f o r e  t h e y  c a n  b e  r e l a t e d .  The f o r m a t  o f  
t h e  DEFINEPATH command is: 

DEPIBlE PATH (PIANE ( e n t r y n a r e e )  
PATHENTRY ( a i x e n t r y n a n e )  ) 



T h e  f o l l o w i n g  a r e  the d e f i n i t i o n s  used i n  t h i s  s t u d y .  
T h e y  a r e  c o n t a i n e d  i n  a C B S  f i l e  w i t h  f i l e t y p e  ARSZRV, 

DEFINE BIX ( NAHE ( A I X 9 1 1  A )  RELATE (CL911A) - 
VoL (VSAHOl) KEYS (3  6) NONUNIQUEKEY - 
RECORDS (89 1 0 )  EtECSZ (26 48) ) 

BLDINDEX INFZLE (D1911A) - 
OUTFILE (D2411A) 

DEPINE PBTH ( NbHE (PATH911A) - 
PATHENTRY (AXX911A) ) 

DEPINL AIX ( HAHE ( A I X 9 1 1 8 )  RELATP ( C L 9 1 1 b j  - 
VOL (QSAPfO1) KEYS (6 9 )  BONUNIQUEKEY - 
RECORDS ( 3 3  1 0 )  RFCSZ ( 1 2  1 2 )  ) 

BLDIBDEX I N P I L E  (D1911B) - 
OUTFILE (929 11 b) 

DEFINE PBTH ( NAME (PATH911B) - 
PATHENTRY ( A I X 9 1 1 5 )  j 

DEFINE AIX ( NAHE(AIX912) RELATE(CL912) - 
VOL ( v s a n o l )  K E Y S  ( 3  6 )  P O N U E J I Q U E K E Y  - 
a e c o m s ( 5 7  1 0 )  RECSZ (20 2 8 )  

BLDINDEX I H F I L E  (D1912)  - 
OUTPILE ( D 2 9 1 2 )  

DEFINE PATH ( MARE (PATH912) - 
PATHENTRY ( 1 1 x 9 1 2 )  ) 

DEPINE AIX ( NAHE (AIX913)  BELATE (CL913)  - 
VOL (VSAffOl) KEYS ( 3  6 )  NOWUNIQIIEKEY - 
RECORDS ( 7 9  1 0 )  BECSZ (28 48) ) 

ELDIRDEX I N P I L E  (D1913)  - 
OUTFILE ( D 2 9 1 3 )  

DEFINE PATb ( # A f l E  (PATH931 3 - 
PATHEES'I'PY (AIX913)  ) 

DEPINE A I X  ( NAHE (AIX915) RELATE (CL915)  - 
VOL (VSAROl) KEYS (3 6) P)ONUKIQUEKEY - 
RECORDS(23 1 0 )  SYCSZ (LO 2 8 )  ) 

BLDIBDEX I B F I L E  ( 9 1 9 1 5 )  - 
OUTPILE (D2915)  

DEPINE PATH ( H B H E  (PATHY 1 5 )  - 
PATHBNTSY (AIX915)  ) 

D E F I N E  AIX ( NAHE (AIX916) RELATE (CL916) - 
BOL (VSAFlOI) KEYS (3  6) N O N U N I Q U E K E Y  - 
RECOZDS ( 7 5  1 0 )  RECSZ (20 26) ) 

BLDIHDEX I H P I L E  (D7916)  - 
OUTFILE (D2916)  

DEFINE PATH ( N A H E  (PATHY16) - 
PATEENTRY (BIX916)  ) 

DEPINE A I X  ( N A H E  (AIX917)  RELBTE(CL91'1) - 
VOL (VSAHO1) KEYS (3 6) N O N D N I Q U E K E Y  - 
RECORDS (56 1 0 )  BECSZ ( 2 0  2 8 )  ) 

BLDIEr'DEI I N F I L E  (D1917)  - 
OUTPILE (D2917)  

DEPIHE PATI1 ( WABE (PATII917) - 
EATHENTRY (AIX917)  ) 

DEPINE A I X  ( HARE (AIXF18)  RELATE (CLY18) - 
VoL(VSAFJ01) K E Y S ( 3  6) NONBHIQUEKEY - 



RECORDS ( 9 0  1 0 )  BECSZ ( 28  40) ) 
BLDIHDEX I N F I L E  ( D 1 9 1 8 )  - 

OUTPILE ( D 2 9 1 8 )  
DEFINE PATH ( IVAf4E (PATH918) - 

PATHXHTRY (AIX9 1 8 )  ) 
DEFINE A I X  ( NBHE ( B I X 4 1 9 )  BELATE (CL919)  - 

VOL (VSAnOl) KEYS (3  6) HOHUNIQUEKEY - 
RECORDS (465  1 0 )  RECSZ (68 1 0 8 )  ) 

BLDINDEX IWFILE (D1919)  - 
OUTFILE ( D 2 9 1 9 )  

DEFINE PATB ( NAHE(PATH919) - 
PATHENTRY (II IX919)  ) 

DEFINE A I X  ( NBHE (AIX920)  RELATE (CL920)  - 
VOL (VSABOl) KPYS ( 3  6) NOND#IQUEKEY - 
BECOBDS(20 1 0 )  RECSZ (20 28)  ) 

BLDTNDEX I N F I L E  (D1920)  - 
OUTFILE (D2920) 

DEFINE PATH ( HBEE(PATH920) - 
PATHENTRY (AIX9ZO) ) 

DEFINE A I X  ( NBNE (AIX93O) RELATE (CL930)  - 
VOL (VSAMO1) KEYS ( 3  6)  NONUNPQUEKEY - 
RECORDS ( 3 3  1 0 )  RECSZ ( 1 2  1 2 )  ) 

BLDIHBEX I N F I L E  (D1930)  - 
OUTPILE ( D 2 9 3 0 )  

D E F I N E  PATB ( HAHE (PATB930) - 
PATHENTRY (AIX930)  ) 

DEFINE A I X  ( NAHE ( B I X 9 3  1) RELATE (CL93 1 )  - 
VOL (VSAflO1) KEYS (3 6)  NONUNPQUEKEY - 
RECORDS(12 1 0 )  RECSZ ( 2 0  28) ) 

BLDINaEX INPILR (D1931)  - 
OUTFILE ( D 2 9 3 1 )  

DEFINE PATH ( NAME(PATH931) - 
PATAENTRY(AIX931) ) 

DEFINE X I X  ( N A H E  (AIX932)  RELATE (CL932)  - 
VOL (VSAPIO1) KEYS (3 6) WONUNIQUEKEY - 
IIECORDS ( 1 0 1  1 0 )  REICSZ (26 4 8 )  ) 

BLDINDEX INFILE (D1932)  - 
OUTFILE ( 0 2 9 3 2 )  

D E F I N E  P A T H  ( M A f i B ( P A T A 9 3 2 )  - 
PATHEWTRY (AIX932) ) 

DEFINE AXX ( HAHE (AIX933)  RELATE (CL933)  - 
VOL (VSARO1) KEYS (3 6) NONUNIQUEKEP - 
l3ECOaDS (55 1 0 )  BECSZ(2O 26) ) 

BLDIRDEX I K F I L E  ( D 1 9 3 3 )  - 
OUTPILE ( D 2 9 3 3 )  

DEFINE PATH ( RAME(PATH933) - 
PATAENTRY (AIX933)  ) 

DEPIHE A I X  ( N A M E  (BIX934L)  RELATE (CL934L)  - 
VOL (VSAHOl) KEYS ( 3  6 )  MONUNIQUEKEY - 
RECORDS ( 2 6  1 0 )  RECSZ ( 2 0  28) ) 

BLDINDEX I N F I L E  (D1934L)  - 
OUTFILE (D2934L)  

DEFINE PATH ( SAME(PATH934L) - 
PATHENTRY (BIX934L)  ) 



DEFINE A I X  ( HAHZ (AIX934V) RELATE (CL934V) - 
VOL (BSAMO1) KEYS (3 6) NONUNIQUEKEY - 
RECOEDS (55 1 0 )  RECSZ (28 6 8 )  ) 

BLDINDEX I N F I L E  (D1934V) - 
OUTPILE (D2534V) 

DEPINE PATH ( NAHE(PBTH934V) - 
PATHENTRY (AIX934V) ) 

DEPINE A I X  ( NAHE (AIX935)  RELATE (CL935)  - 
VOL (VSAHO1) KEYS (3 6)  NONDNIQUEKEY - 
RECORDS ( 1 5 4  1 0 )  BECSZ ( 2 8  68) ) 

BLDINDEX I N F I L E  (D1935)  - 
OUTPILE (D2935)  

DEPINE PATH ( NAPIE(PATH935) - 
PATRENTRY (AIX935)  ) 

DEFINE A I X  ( HAHE (AIX936)  RELATE (CL936)  - 
VOL (VSAt401) KEYS ( 3  6 )  NOEUNIQUEKEY - 
RECORDS (23 1 0 )  RECSB (20 28)  ) 

BLDINDEX I N P I L E  (D1936)  - 
OUTPILE ( D 2 9 3 6 )  

DEPINE PATH ( NAME(PATII9336 - 
PATHENTRY (AIX936)  ) 

DEFINE A I X  ( NAPIE(AIX937) RELATE(CL937) - 
VOL (VSAflOl) KEYS (3 6)  MONUNIQUEKEY - 
RECOKDS (44 1 0 )  RFCSZ (28 4 8 )  ) 

BLDINDEX I N F I L E  (D1937)  - 
OUTPILE ( D 2 9 3 7 )  

DEPINE PATH ( NAHE(PATH937) - 
PATHENTRY (AIX937)  ) 

DEPINE A I X  ( WARE (AIX938)  BELATE (CL93b)  - 
VOL (VSAHOI) KEYS (3 6 )  NONUNIQDEKEP - 
RECORPS(40 1 0 )  BECSZ (28 hb) ) 

BLDIHDEX I Y F I L E  (D1938)  - 
OUTFILE (D2938)  

DgPIHE PATB ( HABE(PATH938) - 
PATRENTRY (BIX938)  ) 

DEFINE A I X  ( N A M E  ( A I X 4 3 9 )  RELATE (CL939)  - 
VOL (VSAHOl) KEYS (3 6 )  NONUNIQUEKEY - 
RECORDS ( 4 1  l o )  RECSZ ( 

B L D I N D E X  INFILE (D1939) - 
1 )  

OCJTPILE (D2939) 
DEPIBE PATH ( HAHE (PATH939) - 

PATHENTRY (AIX939)  ) 
DEFINE A I l l  ( HAHE (AIX940)  RELATE (CL940)  - 

VOL (VSAMO1) KEYS ( 3  6 )  NONUMIQUEKEY - 
RECORDS ( 2 9  1 0 )  RLCS2 ( 20  28) ) 

BLDIWDEX I N F I L E  (D1940)  - 
ODTFILE (D2940)  

DEPINE PATH ( NABE(PBTR940) - 
PATHENTRY (AIX940) ) 

DEFINE AIX ( #ARE ( A I X 9 4 1 )  RELATE (CL941)  - 
VOL (VSABOl) KEYS ( 3  6 )  NONUNIQUEKEY - 
RECORDS (24 1 0 )  RECSZ ( 2 0  29) ) 

BLDINDEX I N P I L E  (D1941)  - 
OUTFILE (D2941)  



DPFIHE PATH ( NAHE(PATH941) - 
PATHEBTRY(AIX941) ) 

DEFTME A I X  ( VAHE (AIX942E)  RELATE (CL942E)  - 
BOL ( V S A X O I )  KEYS (3 6) NOBUKIQUEKEP - 
EECORDS(30 1 0 )  RECSZ(12  12) ) 

BLDINDEX I N F I L E  (D1942E)  - 
OUTPILE (D2942E)  

DEFINE PAT8 ( HABE (PATR942E) - 
PATHENTRP (AIX942E) ) 

DEFINE A I X  ( HARE (AIIIY42T) RELATE (CL942T)  - 
VOL (VSAMO1) KEYS (3  6 )  NONUNIQUEKEY - 
RECORDS ( 3  1 )  KECSZ ( 1 2  1 6 )  ) 

ELDINDEX I g F I L E  (D1942T)  - 
OUTFILE (D2942T)  

DEFINE PATH ( NAHE (PATH942T) - 
PATHENTRY (hIX942T) ) 

DEFINE B I Z  ( NhHE ( A I X 9 4 2 0 )  RELATE (CL9420)  - 
POL (VSAHOl) KEYS (3 6) NONUNIQUEKEY - 
RECORDS (12  1 0 )  RE'CSZ, ( 1 2  1 6 )  ) 

BLDINDEX I N F I L E  ( D 1 9 4 2 0 )  - 
OUTPILE ( D 2 9 4 2 0 )  

DEPINE PATH ( NAME(PATH9420) - 
PATHENTRY ( A I X 9 4 2 0 )  ) 

DEFINE AIX ( NAHE (AIX943)  RELATE (CL943)  - 
VOL (VSAHOl) KEYS (3 6)  BONUNIQUEKEY - 
RECORDS (6 3) "nCSZ (20 28) ) 

BLDINDEX I N F I L E  ( D 1 9 4 3 )  - 
OUTPILE ( D 2 9 4 3 )  

DEFINE PATH ( WAHE (PATH943) - 
PATHENTBY ( h I X 9 4 3 )  ) 

DEFINE A I X  ( N A R E  (AIXS44) RELBTE (CL944)  - 
VOL (PSAPlOl) KEYS (3 6) NONUIIGUEKEY - 
RECORDS ( 5 4  1 0 )  RECSZ (20 28) ) 

BLDINDEX I N P I L E  ( D 1 9 4 4 )  - 
OUTFILE ( D 2 9 4 4 )  

DEFINE PATH ( NAHE(PATH944) - 
PATHENTEP (AIX944)  ) 

DEPIHE A I X  ( NBRE ( A I X 9 4 5 d )  HELATE; (CL945d)  - 
VOL ( V S A H O l )  K E Y S  ( 3  6 )  E O N U N I Q U E K E Y  - 
RECORDS (i 1) BECSZ (20 2 b )  ) 

BLDINUEX I N P I L E  ( D 1 9 4 5 d )  - 
OUTPILE (D2945d) 

DEFINE PATB ( BAHE(PBTH945d) - 
PBTBENTRY (AIX945d)  ) 

DEPINY AIX ( #ABE (AIXCROP) RELATE (CLCROP) - 
VOL (VSAPIO1) KEYS (3 3) NONUNIQUEKEY - 
RECORDS (50 1 0 )  RECSZ ( 2 4 8  6 5 0 )  ) 

BLDINDEX I H F I L E  ( D t C R O P )  - 
OUTFILE (UZCf30P) 

DEFINE PATiS ( PBHE (PATHCROP) - 
PATHENTRY (AIXCROP) } 

DEPINE A I X  ( NABE (AIXDBAP) RELATE (CLDBAP) - 
V3L (QSAH01) KEYS (3 3) NONUBIQUEK I?Y - 
HECORDS(5O 1 0 )  RECSZ ( 2 4 8  4 5 0 )  ) 
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DLBL D l 9 3 8  P DSN C L 9 3 8  (VSAH 
IiLBL D 2 9 3 8  F D S N  A I X 9 3 8  ( V S A M  
DLBL D l 9 3 9  F DSN C L 9 3 9  (VSAiY 
DLBL 3 2 9 3 9  F DSW 0 1 x 9 3 9  (VSAR 
DLBL D l 9 4 0  F DS# C L 9 4 0  (VSAR 
DLBL I12940 F D S N  AIX94O (VSAB 
DLGL D l 9 4 1  I? DSN C L 9 4 1  ( V S A H  
DLBL D 2 9 4 1  P DSN AIX941 ( V S A H  
DLBL D 1 9 4 2 E  F U S N  CL942E(VSAH 
DLBL D 2 9 4 2 E  F DSN A I X 9 4 2 E  ( V S A H  
DLBL D 1 9 4 2 T  F DSN C L 9 4 2 T  (VSAPl  
DLBL D 2 9 4 2 T  F D S N  A I X 9 4 2 T  (VSALY 
DLaL D l 9 4 2 0  F DSN C L 9 4 2 0  ( V S A M  
DLdL D 2 9 4 2 0  F D S N  A I X 9 4 2 0  ( V S A f l  
DLBL DqCROP F DSN CLCHOP (VSAM 
DLBL D2CROP F DSW AIXCROP ( V S A B  
DLBL DqDRAF F D S N  CLDEtAF ( V S A R  
DLBL DZDRAF P DSN AIXDRAF (VSAM 
DLBL DIPBOD F D S N  CLPROD (VSAM 
DLBL D2PROD F DSN B I X P R O D  ( V S A H  
ABSERV D E P A I X  
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' ILE:  RET2 P L I  D IPOF: KELEASE 1 SYSTEM (VM/37I! PUY'E002) 0 2 - 7 1 - 8 0  

RAIN: PROC OPTIONS (MAIN) ; RETOOO 1 0  
DCL OUTFILE F I L E  BECORD EIV (HECSIZE' ( 8 0 )  ) ; RETO0020 
DCL VABP P I L E  RECOSD ENV (VSAX) ; BET000  30 
DCL BYF F I L E  RECORD E B V  (VSA3) ; B E T 0 0 0 4 0  
DCL CORDF P I L E  RECORD E H V  (VSABJ ; EETOOOSO 
DCL (VARF-STB ,BYP-STE 8CONDP-STB) CHAH ( 1 5 0 )  V A N ;  RETO0060 
DCL SPBW P I C 1 9 ' ;  RETO0070 
DCL 1 VTABLE ( 3 0 0 )  , RETOOOBO 

2 BAflEV CHAR ( 3 0 )  , RETO0040 
2 FblV CliA R ( 4 )  , llETUOlO0 
2 OFFSETV P I C ' 9 9 9 ' D  RETO0 110 
2 LENGTBV F1Cm!3'; RETO0120 

DCL 1 CTABLE(300)  I. RETO0130 
2 WAMEC CBAR ( 3 0 )  , EETOOl40 
2 PNC CHAE ( b )  , R E T 0 0 1 5 0  
2 OFFSPTC P I C ' 9 9 9 ' ,  B E T 0 0 1 6 0  
2 LEWGTHC E I C * 9 ' ,  BET00 170 
2 CODESTART P I C ' 9 9 9 ' ,  RETOO180 
2 CODEEND P1C'99! iJB;  R E T 0 0 1 9 0  

DCL 1 C O D E S ( I O ~ O ) ,  a E F 0 0 2 0 0  
2 CODENARE CHAR ( 3 0 )  , BET002 10 
2 CODENO P I C e 9 9 9 '  ; a E T O O i 2 0  

DCL 1 VAB-ATTR ( 2 0 )  , RETO0230 
2 VBR-FN CHILE ( 4 )  , H E T 0 0 2 4 0  
2 V A R - 0 s  P I C ' 9 9 9 ' .  RETO0250 
Z VAR-LEN PIL"9', B E T 0 0 2 6 0  
2 FUICTIOW PlC '9'; ~ E T 0 0 2 3 0  

DCL 1 BY-ATTR ( 2 0 )  , RETOOi80 
2 BY-NAHE CHAR ( 3 0 )  ; RETOO&90 

DCL BY-FN CHAR (Q) ; BETOO300 
DCL BY-OS P I C ' 9 3 9 '  ; BET00310 
DCL BY-LEN P I C 1 9 ' ;  RETO0320 
DCL 1 COND-ATTR ( 2 0 )  , bETOO330 

2 COBD-PB CEAE (4) , RETO0340 
2 COND-OS P I C 8 9 9 9 ' ,  i i E T 0 0 3 5 0  
2 CORD-LEN P I C 8 9 * D  RETO0360 
2 COND ?IC *9 ' ,  RETO0370 
2 VALUE P I C  ' (6) 9 ' ;  EtBT00380 

DCL 1 S F V A R  ( S O )  8 RETOO390 
2 NABE CHAR ( 3 0 )  I N I T  ( ( 5 0 )  ( 3 0 )  1 ' 1 ,  RETO0400 
2 FOR# ( 3 0 )  CHAH (4) INIT ( ( 5 0 )  ( 3 0 )  ' '1 8 RETO0410 
2 O S ( 3 0 )  P I C t 9 9 9 ' ,  B E T 0 0 4 2 0  
2 L E H ( 3 0 )  P I C ' 9 ' ;  B E T 0 0 9 3 0  

DCL OUT-STR CHAR ( 0 0 )  ; R E T 0 0 4 4 0  
DCL VPWAME ( 2 0 )  CHAR ( 4 )  , VPNPT FIXED INIT (0 )  ; R E T 0 0 4 5 0  
DCL BH-CODE P I C 8 9 4 9 ' ;  R L T 0 0 4 6 0  
DCL COBD-VAL P I C ' 9 9 9 ' ;  R E T 0 0 4 7 0  
DCL ACCEPT P I C 8 9 ' ,  (VhPT,EAPT,CAPT) FIXED; R E T 0 0 4 6 0  
DCL IPl '  FIXED S T A T l C  I B I T  ( 8 1 )  ; B E T 0 0 4 9 0  
DCL L I N E  ( 8 0 )  CHAa ( I )  1 9 I T  ((80) ' & )  ; RET00500 
DCL HBC-TAB (320) P I C  * 999', HhC-HO F I X Z D  ; B E T 0 0 5 1 0  

RETO0520 
/* SET UP TABLES */ I i Z T 0 0 5 3 0  

CALL SETTAB; RETOG540 
/* RECOGNIZE QUERY & FILL VAB-ATTR, bY-ATTR, CORD-ATFR, COND-VAL */ B E T 0 0 5 5 0  

BEST AVAILABLE COPY 



? ILE:  BET2 P L I  D IPOE RZLEASE 1 SYSTEB (VEt/370 PUTBOOi) 02-11-80 

CALL RECOG; 
/* COLLECT U N I Q U E  F I L E  PAMES I ~ V O L V E D  IN THE QUERY */ 

CALL GETPN; 
/* BBTBIEVE VABIAELES */ 

CALL RETRVE; 

/ * t t # t # ? ~ # ~ # t t ~ t # # # t # # a ~ a # i c # t # i f ~ # * /  
/* # # # # # PROCEDURE TO RECOGNIZE TRE QUERY X t 1 # x 9 r t d */ 
/ * t # # # t ~ # # X # # r $ # # I P - # % P # # # # R # f # # # f * /  

BECOG: PROC; 
DCL WORD CHAR ( 3 0 )  V A B ,  N30 CHAR ( 3 0 )  ; 
V A E T  = 0; BAPT = 0 ;  CAPT = 0; 
SRBW = 0 ;  
WORD = NEXWRD (IDUPS) ; /* RECOGNIZE GET */ 
I F  WORD -= 'GET' THEN 

DO; 
PUT EDIT ( 'ERROR: STATEBENT NOT RZCOG#IZEDm) (A)  ; 
STOP; 

END; 
UOaD = #EXI?RD(IDU!l); /* RECOGIIZE FUNCTION OR VAE */ 

RECV: VBPT = VAPT + 1; 
FUNCTIOH (VAPT) = 0; 
SELECT; 

WHEN (i?OBD=@COUNT *)  FUNCTION (VAPT) = 1 ; 
BHEB (BORD=*SUBD) PUNCTIOH (VAPT) = 2 ;  
WHEN (UORD=oABEBAGE * )  FULCTION (VAPT) = 3; 
OTHERPISE GO TO NOFUNC; 

END; 
/* BECOGNIZE THE VARIAhLE */ 
WORD = NEXRRD (IDUR) ; 

NOPDNC:130 = @ @ ;  

N30 = RORD; 
/* SEARCH VARIABLE TABLE */ 
CALL VTSR (830, VAB-FN (VAPT) ,VAi(-OS (VAP'I') ,VAB-LEN (VAPT) ) ; 
I F  VAR-OS (VAPT) = 0 THEN 

DO; 
PUT EDIT(@FRBOB: VARIBBLE NO. @.VAPT,*NOT BECOGNIZED8) 

4A.P ( L O O )  ,A)  ; 
STOP ; 

END; 
WOAD = WEXWRD(IDUH) : 
SELECT; 

WHEN (WORD = .*) BETURN; 
V H E H  (WORD = 'BY * )  DO; 

SWBH = 1; 
CALL RECbY; 
RETURN ; 

END; 
WHEN (WORD = @IJHEBEe) DO; 

CALL BECWH; 
RETUkN ; 

END; 
OTBERWISP GO TO RECV; 

END; 



FILE: BET2 P L I  D I P O E  RELEASE 1 SYSTEM (VE/370 PUT8002) 02-11-80  

END RECOG; RETO1110 
RETO1120 
RETG 11 30 /* ------------------------------------------------------------- */RETO1140 

p - - - - - - - - - - - PBOCEDIJRE TO BECOGNIZE THE BY CLAUSE --------------- *, /kET01150 /* ............................................................. */BET01160 
RECBY: PROC; 

DCL HORD CHAR ( 3 0 )  V A R ,  N30 C R A R  (30) ; 
WORD = NEXWBD (rDua) ; 

EBY: N 3 0  = '; 
N30 = WORD; 
BAPT = BAPT + 1; 
BY-NAHE (BAPT) = R30; 
WORD = NEXWRD ( I D a a )  ; 
SELECT ; 

WHEN (WORD = '. 8 ,  RETURN; 
WHEN (FIORD = 8?HEREf)  DO; 

CALL RECWK; 
RFITFBN ; 

END; 
OTHERRISE GO TO RBY; 

EBD; 
END RECEY; 

/* ................................................................ 
/* -- - - - - -- - - PROCEDURE TO RECOGNIZE THE WHERE CLAUSE -------------- 
BECWH: PBOC; RETO1390 

DCL HORD CRAR (30) V A B ,  N30 CRAB (30) , CS E I C ' 9 9 9 m ,  CE r ) I C @ 9 5 9 8 ;  BET01400 
WORD = WEXWHD (IDUH) ; RETO1410 

RUB: N30 = * '; LET01420  
E130 = QORD; a E T 0 1 4 3 0  
CAPT = CWPT + 1; IiET01440 
/* SEARCH COND TABLE */ RETO 1 lc50 
CALL CTSE (130 ,COND-FM (CAPT) ,CONDDOS (CAPT) ,COND-LEN (CAPT) ,CSrCE) : RETO1460 
/* IF WORD I S  I N  CONDITION TABLE */ h E T 0 1 4 7 0  
IF CORD-US (CBPT) -v= 0 TMEl RETO 1 4 8 0  

DO; RETO 1490 
HOBD = N E X P R D ( 1 D U M ) ;  /* BECOGNIZE * = *  */ RETO1500 
IP WORD -v= ' = *  THEN RETd1510 

DO; BET01520 
PUT E D I T  (@ERROR: 8 ,  WORD, RETO1530 

MOT RECUGIIIIZED FOB WHEEiE COBDITIONn) (A); RETO1540 
STOP ; BETO 1550 

END; RETU1560 
COID (CAPT) = 3 ; BET01570 
WORD = NEXWRD(1DlJFl) ; /* GET CONDITION VALUE */ RETO 1 5 6 0  
N30 = 8 m ;  BET01590 
N30 = WORD; BET0 1 6 0 0  
CALL CLSR (N30,VALUk (CAPT) ,CSrCE) : BET01610  

E N D  ; RETO1620 
ELSE RET01630  

DO; f+ WORD I S  EOT IN CONDITION TABLE */ BET0 1 6 4 0  
/* SEARCH VABIAbLE TBELE */ BETU 1 6 5 0  



,ILE: RETZ I? LI D XPOE RELEASE 1 SYSTEH (Vfl/370 PUTbOOZ) 02-11-8U 

CALL BTSR (N30 ,UOXD-F# (CAPT) ,COeJB-0s (CAPT) ,COND-LEH (CAPT) ) ; RETO 1660 
I F  COND-OS (CAPT) = 0 THEN RETO1670 

DO; BETO 1 6 6 0  
PUT EDIS'(BERROR: CONDTTION NAEE ' ,WORD, RET0 1 6 9 0  

* I S  DHDEFIHEDt) ( A )  ; RETO 1 7 0 0  
STOP ; RETO1710 

END; RET0 1 7 2 0  
/+ WOBD I S  X N  VARIABLE TABLE */ RET0 1 7 3 0  
/* RECOGNIZE C0bJL)XTION */ RETO 1 7 4 0  

WORD = NEXWBD (IDUFI) ; P E T 0  1750 
SELECT; RETO1760 

HHEH (WORD = '<') COHD (CAPT) = 1; P E T 0 1 7 7 0  
VHEl  (WORD = t < = @ )  COBD(CAPT) = 2 ;  BET0 1760 
WREH (WORD = '=*) COeJD(CAPT) = 3; RETO1790 
HBEN (WORD = @>=') CORD (CAPT) = 4 ;  RETO 1800 
WHEN (RORD = '>') COMD (CAPT) = 5; R E T O l b l O  
WHEB (WORD = '-=')  COID(CAPT) = 6 ;  B E T 0 1 8 2 0  
OTHERWISE DO; HETO1830 

PUT EDIT ('EEBCIH: CONDITIOR ,#OHD, RETO1640 
NOT SECOGIIZED' ) ( A )  ; BET01850  

STOP; BETO1860 
END;  RETO1870 

EHD; RETOIS80 
/* RECOGNIZE CONDITION VALUE */ R E T 0 1 8 9 0  

WORD = HEXEBD (IDUR) ; BET0 1 9 0 0  
b130 = WORD; RETO 19 10 
GET S T R I N G  (N30)  LIST (VALUE (CAPT) ) ; B E T 0 1 9 2 0  

END; /* END FOR ELSE STBTFHENT */ RETO1930 
WORD = NEXHRD (IDUH) ; B E T 0 1 9 4 0  
SELECT; PLT0 1 9 5 0  

WHEN (WORD = @ .  @ )  BETCIBN; R E 1 0 1 9 6 0  
RREN (WORD = @BYm) DO; RETO1970 

CALL BECBY; BET0 1 9 8 0  
RETUBP ; BETOIYSO 

END; RETOZOOO 
O'FBERWISB TO RWH; BETOiOlO 

END; RETO2020 
EHD RECUR; RETO2030 

BET02040 
RETO2050 /* --------------------------------------------------------------- */RETO2060 

/* - - - - - - PROCEDURE TO GET HEXT WORD F&OR THE INPUT BUFFER ------ */RETO2070 /* ............................................................... */RETO2080 
#EXURD:PROC (IDOH) RETUBIS (CHAI ( 3 0 )  V B R Y I F I G )  ; IiET02090 

DCL WORD CHAR (30) V A i l Y I b l G ,  TEEP CHAR (30) ; RETO21 00 
ROBD = e m ;  R E T O i l l O  
I F  IPT > 8 0  THEN DO; HETO2120 

G E T  EDIT (LINE)  ( ( 8 0 )  A ( 1 )  ) ; RLT02130  
IYT = 1 ;  R E T O i 1 4 0  

END ; RETO2 150 
DO WHILE (LINE (IPT) = ' '1 : R E T 0 2 1 6 0  

I P T  = IPT + 1; BET02170  
I F  I P T  > 80 THEN DO; RETO2160 

GET EDIT (LINE) ( (80) A (1)  ) ; RETO2190 
IPT = 1; RETO2200 
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END; 
EID; 
J = 0 ;  
DO WHILE ( L I I E ( I P T )  -= a ; 

J = J +  1; 
SUESTR (TEMP,J, 1 )  = LINE ( I P T )  ; 
I P T  = I P T  + 1; 

END; 
GET STRING (TEHP) EDIT (WOILD) (A  (3) ) ; 
RETURN (WORD) ; 

EID BEXVRD; 

/ * t # # # t O % # O l P # * * B l k # # t # # t # # # t # f # f # - Y  
/* # # # # % # PROCEDURE TO LOAD TABLES # C # e # # # , 8 t I! C a # 
/ * # # t # O # P * W t # f # % * # # l t # t # r i . # # # t t # # # d #  
SETTA0:PBOC; 

DCL VIBDEX F I L E  RECOLD E#V (RECSIZE  (38) ) ; 
DCL CINDEX F I L E  RE;CORD E N V  (RECSIZE (44)  ) ; 
DCL C L I S T  F I L E  BECOED EHV (BECSIZE (33) ) ; 
DCL SVINDEIL F I L E  STREBPS EHV (RECSIZE ( 1 5 0 )  ) ; 
DCL EBLIST F I L E  RECOLD EEIV (RECSIZE ( 3 1 )  ; 
DCL TNBBE CHAR ( 3 0 )  ; 
OPER F I L E  (VINDEX) INPUT; 
OPEN P I L E  (CINDEX) INPUT; 
OPEN P I L E  (CLIST) INPUT; 
OPEN F I L E  (SVIBDEX) INPUT; 
ON ENDFILE (VINDEX) GO TO READ2; 
OH E I D F I L E  (CIETDLX) GO TO BEAD3; 
ON ERDPILE (CLIST) GO TO READ4; 
ON BNDFILE (BHLIST) GO TO REAI)5; 
OR EaDFILE (SVINDEX) GO TO RET; 

READ1: I = 1; 
DO WBILE (6=6)  ; 

READ P I L E  (VIBDEX) ISTO (VTABLE ( I )  ) ; 
I = I + 1 ;  

END; 
BEADZ: I = 1; 

DO WBILE ( 6 = 6 )  ; 
READ PILE (CINDEX) INTO (CTABLE (I) ) ; 
I = I + 1 ;  

END; 
RBAD3: I = 1; 

DO WHILE ( 6 = 6 )  ; 
READ F I L E  (CLIST) I I T O  (CODES (I) ) ; 
I = I + 1 ;  

END; 
READ4: I = 1; HHC-NO = 0; 

DO WHILE ( 6 = 6 )  ; 
READ F I L E  (HBLIST) INTO (HHC-TBb (I) ) ; 
I = I + 1 ;  
RHC-NO = HHC-HO + 1 ; 

ERD; 
READS: DO I = f TO 50; 

GET P I L E  (SVIPDEX) SKIP PDIT (TWAHE) ( A  ( 3 0 )  ) ; 
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. * 
I F  THAAE = * THEE? RETUBH; HETOi760  
SPBAB (I) ,NAPlE = TEABE; BET02770  
/* GET PILEBABES, OPISBTS,  AND LENGTHS */ RETO2780 
GET F I L E  (SVINDEX) SKIP E D I T  RETO2790 

( (SPVAB (I) ,FOHCI ( J )  DO J = 1 TO 3 0 )  ) ( ( 3 0 )  A (9) ) : HETO2800 
GET FILE (SVIAIDEX) SKIP  EDIT BET028 10 

( (SPVAB (I) -0s (J) DO J = ? TO 3 0 )  ) ( ( 3 0 )  P g Z Z Z 8 )  ; RETO2820 
GET F I L E  (SPTNDEX) S K I E  E D I T  RE10L830  

( (SPVAR ( I )  -LEN ( J )  DO J = 1 TO 3 0 )  ) ( (30) (X ( 1 )  , P I Z 1 )  ) ; RETO2840 
END; BET02650  

BET: BETURW; RETO2660 
END SETTAB; RETO2070 

RETO2860 
RETO2890 /* ----------------------------------------------------------------- * / B E T 0 ~ 9 0 0  

/* PROCEDURE TO SEARCB THE SPECIAL V A R  TABLE FOR OFFSET & LENGTH */RETO2910 /* ................................................................ */BE1'02920 
SPVSR : PROC (PB,SVt?,OST ,LNT) ; RETO2930 

DCL PH CEAR (4) , SIN CIIAB ( 3 0 )  , OST P I C  @ 9 9 9 @ ,  LNT P 1 C 8 9 * ;  RETO2940 
DCL ( I , J )  FIXED; TiET02950 
OST = 0; /* OST= 0 BEANS V A R  NOT POUND */ BET02460  

/* OST=-7 BEANS VAR NOT I N  T H I S  F I L E  */ RETO2970 
DO I = 1 TO 50; R E T 0 ~ 9 8 0  

I F  S P V A R  ( I )  ,NIEHE = @ THEN RETUBW; RETO2990 
I F  SPVAR ( I )  ,RA!lE = S V N  THEW BET03000  

DO J = 1 TO 30; BET030 1 0  
IF SPVAR (I) .FORB ( J )  = PN THEP l rET03020  

DO; OST = SFVAR(1 )  , O S ( J )  ; R E T 0 3 0 3 0  
LNT = SEVAR (I) -LEN ( J )  ; RETO3040 
RETURN ; RETO3050 

END; B E T 0 3 0 6 0  
OST = -1; RETO3070 

END; RETO3080 
EBD; RETO3040 

END SPVSR; RETO3100 
HETO3110 
RETO3120 * ................................................................. */BET03130 

PROCEDUBE T O  SEARCB O R D I N A R P  VARIABLE TAbLE P O 8  OPPSET AND LENGTH */BET03140 
/* ---------------------------------------------------------------- */XET03150 
VTSR: PROC(BIAPlE,FB,OST,LE#) ; B E T 0 3 1 6 0  

DCL NAHE CHAR(30) ,  FM C E A R ( 4 ) .  OST P 1 C n 9 9 9 * , L E N  P I C 8 9 * ;  ' aET03170  
OST = 0 ;  /* OST = 0 BEAKS HOT FOUND */ RETO3 1 8 0  
DO I = 1 TO 3 0 0 ;  i i E T 0 3 1 9 0  

I F  VTABLE(I).NAHEV = * THEN RETURN; HET03200  
I F  VTABLE (I) ,NAHEV = RB3E TIiEW E E T 0 3 i l O  

DO; RET03220  
PN = VTABLE (I) , P N V  ; RETO3230 
OST = VTABLE (I) -0PPSETV; B E T 0 3 2 4 0  
LEN = BTABLE (I) .LI:NGTBV; BET03250  
BBTUIJN; i3ETOS260 

END; RETO3270 
EHD; a E T 0 3 2 8 0  

ERD VTSR; H E T 0 3 i 9 0  
RETO3300 
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/* --------------------------------------------------------------- 
rC ----- PROCEDURE TO SEARCH CONDITIOIJ TABLE FOR OFFSET LENGTH ----- 
/* ----- STARTING AID ENDING EOSITIOHS OF CODES I N  CODE TABLE ----- /* --------------------------------------------------------------- 

5 CTSR: PROC(NBHE,FH,OST,LEN,CS,CE); 
DCL N A B E  CRAB ( 3 0 )  , FB CHAB (41, OST PIC@999@, LEI PIC'9 ', 

C S  P I C * 9 9 9 ' ,  CE PIC8999@; 
OST = 0; 
DO I = I TO 3 0 0 ;  

I F  CXABLE(I),NAI!!EC = @ @ THEM EUTUHH; 
I P  CTABLE(1)  ,NAHEC = N A M E  THEN 

DO; 
FB = CTBELE (I) ,F#C; 
OST = CTABLE ( I )  -0FPSBTC;  
LEN = CTABLE (I) .LENGTHC; 
CS  = CTABLE (I) ,CODESTART; 
CE = CTAELE (I) ,CODEEHD; 
RETURN ; 

END; 
END ; 

EWD CTSR; 

- 

/* ------ PBOCEDURF TO SEARCH THE CODE L I S T  FOR CODE VALUE --------- */AET03560 I* ---------------------------------------------------------------- */RETO3570 

CLSR: PROC(NAHE,BhLUE,ST,EN); l i E T 0 3 5 8 0  
DCL HABE CHAR ( 3 0 ) .  VALUE P I C  ' (6) 9 @ ,  EN P I C  @ 9 9 9 * ,  ST P I C ' 8 9 9 ' ;  R E T 0 3 5 9 0  
DO I = ST TO EM; RETO3600 

I F  CODES(1) ,CODENAAE = HARE THER RET036  10 
DO; B E T 0 3 6 2 0  

VALUE = CODES (I) ,CODENU; R E T 3 3 6 3 0  
RETURN; R E T 0 3 6 4 0  

END ; RETO3650 
END: R E T 0 3 6 6 0  
PUT S K I P  EDIT(*EBROR: C O N D I T I O N  VALUE *,HABE,* I S  NOT V A L I D a ) ( A ) ; R E T 0 3 6 7 0  

END CLSR; HET03680 
RETO3690 
RETO3700 

/ * # # f # # O # t # # # f ~ # # ~ 8 & ~ # # # # # # % # # # # O # ~ * / B E T 0 3 7 1 0  
/* PROCEDURE TO STORE FILENAMES UP THE VA3IABLES INVOLVED I N  QUERY * / 6 E T 0 3 7 2 0  
/ * # X # # # I # # # # # # X # I ~ # # 9 # # # t # # # ~ # # # # X # * / B E T 0 3 7 3 0  
GETPW: PBOC; H E T 0 3 7 4 0  

DCL F11 CHAR (4)  I N I T  ( @  * )  , I FIXED; B E T 0 3 7 5 0  
DO I = I TO BAPT; RETO3760 

I F  VAR-FN (I) -.= F H  THEN DO; B E T 0 3 7 7 0  
F I  = VAR-PN ( I )  ; BET03780 
VFNPT = VFNPT + 1; RETO3790  
VPNAME (VPIJPT) = FN; RETO3800 

END; RETO38 10 
iiETCi3620 
RETO3830 
iiET03840 
RETO3850 

END: 
END GETFB; 
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/ * # # # @ * 8 r # f  f # # * % # t f t t # & # # @ Y # # # k # # % * /  BET03660 /* # # # # PBOCEDUBE TO BETPIEVE ALL VARIABLES IN Q U E R Y  r # X # # *f RETO3870 
/ * # # # # f # % # # # # # # t # # # # # O # # # t $ # # # # # # # * /  RETO3880 
BETBVE: PROC; BET03890 
DCL 1 BUP(100), /* ORE FOR EACH COHBIHATIO# OF SPECIAL VAZ */ RETO3900 

2 BR-CODE PIC8999* IMIT ( (100) 0) , BET03910 
2 BY-VAL PICm (10) 9. I N I T  ( (100) 0 )  , RETO3920 
2 BABVAL (10) PIC ' (6) 9' TNIT ( (1000) 0) . ilET03930 
2 BBRCIT (10) PIC'999m I H Z T  ((1000) 0) ; RRT03940 

DCL FN CHAR (4). BUFPT FIXED I N I T  (0) , BUTEUF CHAh (60) I k I T (  (80) 0 ) HETO3950 
HBC P1C8999@; BET03960 

DO I = 1 TO HHC-BO; / *  FOR EACH HH-CODE */ BET03970 
HBC = HEC-TAB (I) ; EiHT0398O 
CALL IMITBUP f /* IMITLALIZE BUF */ BET03940 
DO J = t TO VFHPT; /* FOR EACH PILE */ RETO4000 

PB = VFBABE (J) ; BET040 10 
CALL BBHA (EBC,FN) ; /* RETRIEVE RECORDS WIT* G I V E N  RH COaES */ RETO4020 

END; RETO4030 
/* TEE RETRIEVED RECORDS &BE I N  B U F  */ RET04040 
DO K = 1 TO BUPPT; /* FOE EACH RECOBD RETRIEVED */ HETO4050 

SUBSTR (OUTBUF, 1,3) = HB-CODE (K) ; I* COPY Bii CODE */ RETO4060 
SUBSTR (OUTBUP.4.10) = BY-VAL ( R )  ; /* COPY SPECIAL VARS */ RETO4070 
LI = 14; 6ETO4080 
DO L = 1 TO 10; /* COPY ALL 10 VARIAEiLES */ RETO4090 

SUBSTB (OUTEtTF,l!l,6) = BUP (K) -VAEVAL (L) ; hET04100 
t l = B + 6 ;  BET04 110 

END; RET04120 
RRITE FILE (OUTFILP) FRO3 (DUTEUP) ; RETO4130 

END; 'dET04140 
END; RETO41 50 
STOP; HET04160 

RETO4170 
RETO4180 /* ------------------------------------------------------------- */RETO4190 /* ----------------- PROCEDURE TO I N I T I A L 1  Z E BUP ------------- --- */HETO4200 /* --------------------------------------------------------------- */BET04210 

IBITBUP: PROC; BET04220 
DCL (I ,J) FIXED; RETO4230 
IF BUPPT = 0 THEN RETURN; RET04240 
DO I = 1 TO BUFPT; 3ET04250 

RH-CODE (I) = 0; BET0426CI 
BY-VAL (I) = 0 ; BET04270 
DO 3 = 1 TO 10; RETO4280 
BUP (I) -VARVAL (J) = 0; RETO4290 
BOP (I) ,VBRC#T (J) = 0; RET04300 

END; RETO4310 
END; RPTO4320 
BUFPT = 0; hET04330 
RETURN; BET04340 

ERD INITBUF; BET04350 
BET0436U 
RETO4370 /* --------------------------------------------------------------- */BLT04360 /* -- - - -- -- - - PROCEDURE TO RETRIEVE ORDINARY VABIABLES --------- */RETO4390 

/* -------- FROH GIVEN FILE 'PN' FOR GIVEN HBCODE 'HHC' --------- */RETO4400 
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/* --------------------------------------------------------------- */BET04410 
R R H H :  PROC (RBC,PW) ; RETO4420 

DCL HHC P I C n 9 9 9 n ,  PB CHAR ( 4 )  , BVAL PIC'  (10) 9 ', ACCEPT PIC'Y ; dETO4430  
DCL (I, J) FIXED;  BET04440  
ON KEY (VABP) BEGIN; RETO4450 

CLOSE FILE ( V B R P )  ; RETO4460 
GO TO R ;  RETO4470 

EID; RETO4480 
OPEN PILE (VARF) KEYED X N P U T  T I T L E  (wPTH ' ( PN) ; BEFOii490 
RPAD F I L E  (VARP) INTO (VABP-STR) KEY (HHC) ;/* READ F I R S T  RECORD */ R E T 0 4 5 0 0  
CALL GETOV: /* GET OBDINAFiY VARIABLE */RETO4510 
DO HRILE (SAHEKEY (VARP) ) ; /* GET NEXT RECORD 4/ HETU4520 

R E A D  F I L E  (VARF) INTO (VAEP-STR) ; BET04530  
CALL GETOB: B E T 0 4 5 4 0  

E R D ;  BET04550  
CLOSE F I L E  (VBRP) : RETO4560 
/* SEARCH FOB FDKCTION = AVERAGE */ BET04576  
DO I = 1 'FO VAPT; B E T 0 4 5 6 0  

I P  FU#CTIO# (I) = 3 THEN BET04590  
DO J = 1 TO BUFPT; B E T 0 4 6 0 0  

I F  BOP (J) ,VARCIT (I) -= O RET04610  
TBEB BUF (J) ,VBRVAL (I) = BOP (J) .VARVAL ( I )  /AUF (3) ,VARCNT (1) ; RETO4620 

EID; BET04630  
END; R E T 0 4 6 4 0  

8:BETURR; RETO4650 
RETO4660 
BET04670  /* ----------------------------------------------------------- */ BET04660  /* ---------- PBOCEDURE TO RETSIEVE O R D I N A R Y  Y A R  -------------- */ RETt'04690 /* -------------------------------------------------------------- */ C E T 0 4 7 0 0  

GETOV: PROC; R E T 0 4 7 1 0  
DCL I FIXED; RETO4720 
CALL RTEV(V&RF-STR,BVAL,PN):/* RETBIEVE SPECIAL VARIhbLES INTO EYAL*/FiET04730 
CALL TEST (ACCEPT,BVBL) ; /* TEST CONDITIOhl */ RETO4740 
IF ACCEPT -= 1 TBEN RETUBH; /* IF CONDITIOA NOT TRUE BETURB */ RETO4750 
IF BUFPT = 0 /* IF BUP I S  EHPTY THEH PUT THIS*/ RET0476CI 
THEN DO; /* SPLCIAL V A R  IN THE FIRST ELEHENT */ RETO4770 

BUPPT = 1; BET04780 
BUP (1) .HB-CODE = H H C ;  B E T 0 4 7 9 0  
BUF ( 7 )  -BY-VAL = EBAL; RUT04800 

RETRIEVE O f r D I N A H Y  VAHIBELES IHTO THIS ELEHENT O F  BUP */ RETO4810 
CALL R T V R  (BUPPT, FB) ; RETO41320 
RETURN; bETOilb30 

END : BET04840  
00 I = 1 TO BUPPT; /* SEARCB FOE SPECIAL VABIABLE */ BET04850 

I F  B U P ( 1 )  ,BY-VAL = EVAL 8 B U P ( I )  ,HH-CODE = HI-IC B E T 0 4 8 6 0  
THEN DO; B E T 0 4 8 7 0  

/* RETRIEVE ORDINAiiY VARIABLES I N T O  THIS FLEHENT OF BUF */ RETC4880 
CALL RTVB (I ,PN) ; i iET04890  
BETURN ; RETO4900 

END; B E T 0 4 9 1 0  
END ; l i E T 0 4 9 2 0  
/* HERE S P E C I A L  VARIABLE NOT FODBD IP BUF,  INSERT ONE */ B E T 0 4 9 3 0  
EUFPT = BDFPT + 1 ;  B E T 0 4 9 4 0  
BOP (RUFPT) .HE-CODE = HHC; BET04950 
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BOF (BUPPT) .BY-VAL = BVAL; BET04960  
CALL RTVB (BUFPT'FN) ; RETO4970 
BETUBEI; BET04980  

END GXTOV; B E T 0 4 9 9 0  
ZZT05000 
RETO50 70 /* ---------------------------------------------------------------- */BET05020 

/* PBOCEDURE TO TEST I F  A GIVEN EECClRU S A T I S F I E S  THE CONDITION */RETT05030 /* -------------------------------------------------------------- */BET05040 
TEST: PBOC (ACCEPT,BVAL) ; BETOSOSO 

DCL ACCEPT PIC.9 # (BVAL,BC-'VAL) P I C  a ( 1 0 )  9 a ,PDBUF CHAR ( 2 0 )  I N I T  ( (20) * )  ,RETO5060 
VAL FIXED EIK (31) , (I ,OPEN) FIXED; ~ ~ ~ 0 5 0 7 0  

CONDP-STR = VARF-STR; RETO5080 
ACCEPT = 1; BET05090  
OPEN = 0; RETO5100 
I F  CAPT = 0 THEM BETUBN; E E T 0 5 1 1 0  
DO I = 1 TO CAPT; /* F O B  EACH CONDITION */ BET05120  

OPEH = 0; BET051 3 0  
ON KEY (CORDP) BEGIN ; RETO5140 

CLOSE P I L E  (COMDF) ; RETO5150 
GO TO R ;  BET05160  

EHD ; RET05170  
I F  CORD-PR (I) -.= PN /* ZP THE CODED VARIABLE COMES PHOH */ RETO5 1 8 0  
THEH DO; /* A DIFPERRhT F I L E  THEN OPEN THAT P I L E  */ RET05150  

OPEH P I L E  (CONDP) KEYED INPUT T I T L E  ('PTHa I 1 CUED-PN (I) ) ; BET05200  
READ P I L E  (CONDY) INTO (CONDP-STB) K E Y  (RSC) ; HETO5210 
OPEN = i ;  B E T 0 5 2 2 0  

END ; 2ET05230 
I F  BAPT = 0 I SWBU = 1 RETO5240 
TEEH DO; /* I F  THERE I S  NO BY-CLAUSE OR SY CLAUSE */BET05250 

' CALL COIIP; /* PRECEEDS THE WHERE-CLAUSE THEN */BET05260 
IF ACCEPT = 0 TEEN DO; /* COBPARE WITH HN CODE */ R E T 0 5 ~ 7 0  

IF OPEN = 1 TREN CLOSE FILE(C0NDF) ; RETO5260 
RETOR%; BET05290  

END ; RET05300 
EBD ; BET05310  

ELSE DO; /* I F  THE BP-CLAUSE FOLLUi?S TEE WHERE */ h E T 0 5 3 2 0  
/* CLAUSE THfA GET SPECIAL VARIAELhS */ RETO5330 

CALL BTBV (CONDF-STR,BCVAL,COND-PN (I) ) ; HETO5340 
IF BWAL = BCVAL BET05350 
THEN DO; /* I F  CURRENT RECORD HAS GIVEN SPECIAL */ BET05360  

CALL COUP;/* YARIAELE THEN COMPARE */ RETO5370 
I F  ACCEPT = 0 THEN EET053bO 

DO; I F  OPEN = 1 THEN CLOSE P I L E  (COffUP) ;BET03390  
RETURN ; BET05400 

END;  RETO5410 
END;  RETO5420 

ELSE DO; /* READ NEXT RECORD UITH THIS HB CODE */ RET05430  
L1: DO; ~ E T O 5 4 4 0  

DO WHILE (SAKEKEY (COWDF) ) ; BET05450  
READ F I L E  (CONDF) INTO (CONDP-STB) ; BET05460  
CALL RTBV (CONDP-STB.BCVAL,COND-FN (I) ) ; RETO5470 
I F  BVAL = GCVAL . RETO5480 
THEN DO; BET05450  

ChLL COWP;  BET05500  

(dl " 
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I F  ACCEPT = 0 RETO5510 
THEN DO: R E T 0 5 5 2 0  

IF OPEN = 1 THEN CLOSE PILE (COEIDP) ; B E T 0 5 5 3 0  
RETURN ; RETO5540 

END: R E T 0 5 5 5 0  
LEAVE L 1 ;  R E T 0 5 5 6 0  

END;  R E T 0 5 5  70 
END; RETO5560 
ACCEPT = 0; RETO5590 
I F  OPEN = 1 THEN CLOSE F I L E  (COBDF) ; frETOS6OO 
EETUBH; BET056  10 

EESD L 1 ;  B E T 0 5 6 2 0  
END ; B E T 0 5 6 3 0  

END; i i E T 0 5 6 4 0  
I F  OPEB = 1 THEN CLOSE F I L E  (CORDF) ; RETO5650 
END; RETO5660 

B:BETURN : BBTO5670 
RETO5680 

+ R E T 0 5 6 9 0  
/* --------------------------------------------------------------- */RETO5700 
/* PROCEDURE TO TEST IF COEDITION II WHERE CLAUSE I S  S A T I S F I E D  */RETO5710 /* .............................................................. */BET05720 
COHP: PBOC: RETO5730 

DCL LEN P T C ' 9 @ ;  BET05740 
ACCEPT = 0 ;  B E T 0 5 7 5 0  
LEN = COND-LE# ( I )  ; /* GET LENGTH OF THE CONDITION VARIABLE */ BL1'05760 
/* GET THE VALUE OF TRE COHDITION VBBIABLE */ P E T 0 5 7 7 0  
SUBSTB (RDBUF, 1 ,LEE) = SUESTR (COBDF-STR,COND-OS (I) ,LEN) : B E T 0 5 7 b 0  
GET STRING (RDBUP) L I S T  (VAL) ; RETO5790 
SELECT (CORD (I) ) ; RETBSbOO 

l4HEH (1 )  T F  VAL >= VALUE ( I )  THEN RETURN: RET056 10 
UHEnt g2) I F  VAL > VALUE(1) TBEN BETUliN; HETOSHZO 
MHEN (3) IF VAL -= VALUE (I) THE3 RETUrlN; B E T 0 5 8 3 0  
W H E N  (4) IF VAL < VALUE (I) PREH RETUKN; BET05840 
M F I E H ( ~ )  IF VAL <= VALUE (I) TBEH BETURR; B E T 0 5 8 5 0  
WHEN (6) I F  VAL = VALUE (I) THEN RETUBB; B E T 0 5 8 6 0  
OTHERVISP; B E T 0 5 8 7 0  

Elm; EETOS880 
ACCEPT = 1; RETO5890 
RETUBB; RETO5900 

EHD C O W ;  R E T 0 5 9 1 0  
EBD TEST;  HETO5920 

h 'ET05930  
RETO5940 /* ................................................................ */BET05550 

/* PROCEDURE TO ACCUBULATE VALUE INTO BUP */RETO5960 
/$: AS PER PURCTION SPPCIPIED FOR SINGLE OCCURENCE OF BECOBD *,/RETO5!3?0 /* ................................................................. */kETO 5980 
RTVR: PROC(J,FEd) ; RETO5990 

DCL F R  CHAR (4) , f I , J )  FIXED, RETObOOO 
LNT P I C B 4 @ ,  OST PPCw999', P U Y  P I C ' 9 ' ,  TEHP FIXED BIB (31) .  RETO6010 
RDBUF CRRR (20) ; RETO6020 

DO I = 7 TO V A P T ;  /* FOR EACH VARIABLE */ RETO6030 
/* BATCH FOR P I L E  HAHE */ B E T 0 6 0 4 0  
I F  VAB-PR(1)  = FN B E T 0 6 0 5 0  



- 

T L P :  BET2 P L I  D IPOE RELEASE 1 SYSTEH (VM/37U P U T t i U U L J  UL-rr-au 

THEB DO; BET06060  
R D B U F  = ' @ ;  B E T 0 6 0 7 0  
LNT = VAR-LEN ( I )  : RETO6080 
OST = VAR-OS ( I )  ; R E T 0 6 0 9 0  
PUN = FOHCTIOH ( I )  ; RE106 100 
/* GET THE VAEIBELE VALUZ INTO READ BUFFER */ RETO6 110 
SUBSTR (RDBUP, 1 ,LHT) = SUBSTB (VARF-STB,OST,LHT) ; f rET06150 
/* BEAD VALUE WITH APPROPRIATE P FORPIAT */ RETO6130 
GET S T R I N G  (RDBUF) LIST (TEHP) ; B E T 0 6 1 4 0  
SELECT (FUPI) ; RETOblSO 

WHEN ( 0 )  BUP (J) IVARVAL (I) = TEBP; RET06 1 6 0  
#HEN ( 1 )  3UP ( J )  ,VAHVAL (I) = BUF fJ) ,VARVAL (I) + 1 : RET06 170 
WHEN (2) BUP (J) ,BABVAL (I) = HUF (J) ,VARVAL (I) + TEnP; EiET06180 
W H E N ( 3 )  DO; BET06 1 9 0  

BOP (J) , V A B V A L  (I) = B U P  (J) ,VARVAL (I )  + TEMP; HETOBLOO 
BUF (J) ,VAliCNT (I) = bUF (J) ,VARCNT (I) + 1 ; BET06210 

END; RETO6220 
OTHERWISE; HETO6230 

END; RET06240 
END; RETO6250 

END ; B E T 0 6 2 6 0  
RETURN; B E T O b i 7 0  

END RTVR; RETO6280 
B E T 0 6 2 9 0  
B E T 0 6 3 0 0  /* --------------------------------------------------------------- */BET06310 

/* PROCEDUBE TO RETRIEVE S S E C l A L  VARIABLE VALUES FROM A G I V E K  EECOi?D * /RE106320  /* ............................................................... */RETO6330 
BTBB: PBOC (BEC,BVBL,FN) ; R E T 0 6 3 4 0  

DCL BEC CRAB ( 1 5 0 )  V A R Y I N G ,  BVAL P I C t  (10) 9 6 ,  FN C H A R  ( 4 )  , RETO6350 
OST P I C ' 9 9 9 ' ,  LNT P I C a 9 ' ,  ( 1 , J )  PIXEL), R E T 0 6 3 6 0  
TEMP F I X E D  B I N  (31) , RDBUF CHAR ( 2 0 )  INIT( ( 2 0 )  @ )  ; RETO6370 
J = 1; RETO6380 
BVAL = 0 ;  R E T 0 6 3 9 0  
TP BAPT = 0 THEN RETUEH; B E T 0 6 4 0 0  
DO 1 = 1 TO RAPT; RETOb410 
CALL SPVSH (PN,RP-NARE; (I) ,OST,LNT) ; RETO6420 
IP OST = 0 1 OST = -1 TdEN B E T 0 6 4 3 0  
DO; PUT SKIP EDll'('ZfiR0R: VABIAELE NAHE s,BP-KA!3E ( I ) ,  RET06440  

@USED IN THE BY CLAUSE 1S XOT A SPECIAL VARIASLEt) ( A ) ;  R E T 0 6 4 5 0  
STOP; RET06lrbO 

END; RET06470  
SUBSTR (RDBOF,J,LNT) = SUBSTB (REC,OST,LBT) ; RETO6480 
J = J + LET; R E T 0 4 4 9 0  

EBD; I iETO6500 
GET S T R I N G  (BDBUP) LIST (TEHP) ; B E T 0 6 5 1 0  
BVAL = TEflP; B E T 0 6 5 2 0  
RETURN ; BET06530  

END RTBV; R L T 0 6 5 4 0  
END B B A B ;  BET06550 
END BETRVE; RET06560  
END RAIN: BET06570  



- .  

F I L E :  RETDLBL EXEC D TPOE RE'LEASE 1 SYSTEH ( V W / 3 7 0  PUT8002) UL-31-tru 

&CONTROL OFF 
DLBL CL911A F DSN CL911A ( V S A H  
DLBL C L 9 1  I E  F DSN CL911E (VSAH 
DLBL C L 9 1 2  F DSN C L 9 1 2  (VSAP! 
DLBL C L 9 1 3  F DSI C L 9 1 3  ( V S A H  
DLBL C L 9 1 5  F DSN C L 9 1 5  (VSAP9 
DLBL C L 9 1 6  P DSN C L 9 3 6  (VSBW 
DLBL C L 9 1 7  F DSN C L 9 1 7  (VSAM 
DLBL C L 9 1 8  F DSN C L 9 1 8  ( V S A H  
DLBL ~ ~ 9 1 9  P DSN ~ ~ 9 1 9  (vsan 
DLBL C L 9 2 0  P DSN C L 9 2 0  ( V S A H  
DLBL C L 9 3 0  F DSN C L 9 3 0  (VSAFl 
DLBL C L 9 3 1  P DSN C L 9 3 1  ( V S A H  
DLBL C L 9 3 2  F DSN C L 9 3 2  (VSAB 
DLBL C L 9 3 3  P D S B  C L 9 3 3  (VSAB 
DLBL C L 9 3 4 L  P DSR C L 9 3 4 L  (VSAIYI 
DLBL C L 9 3 4 8  P DSN CL934V ( V S A H  
DLBL C L 9 3 5  P DSN C L 9 3 5  ( V S A H  
DLBL C L 9 3 6  P DSW C L 9 3 6  ( V S A H  
DLBL C L 9 3 7  P DSN C L 9 3 7  ( V S B B  
DLBL C L 9 3 8  F DSW C L 9 3 8  (VSAI I  
DLBL C L 9 3 9  F DSN C L 9 3 9  (VSAM 
DLBL ~ 1 , 9 4 0  P DSN ~ 1 , 9 4 0  (vsan 
DLBL C L 9 4 1  P DSN C L 9 4 1  (VSAK 
DLBL C L 9 4 2 E  F DSN C L 9 4 2 E  (VSA14 
DLBL C L 9 4 2 T  F DSN C L 9 4 2 T  (YSAH 
DLBL C L 9 4 2 0  P DSN C L 9 4 2 0  (VSAN 
DLBL C L 9 4 3  P DSN C L 9 4 3  ( V S A H  
DLBL C L 9 4 4  P DSM C L 9 4 4  ( V S A H  
DLBL CL945D F DS# CL945D ( V S A H  
DLBL CL945A P DSN CL945B ( V S A M  
DLBL PTB911A F D S B  PATH911A (VSAF.? 
DLBL PTB911B F DSN PATB911B (VSAB 
DLBL P T H 9 1 2  F DSB PATH912 ( V S A B  
DLBL P T B 9 1 3  F DSN PATE913 ( V S A H  
DLBL P T R 9 3 5  F DSN PATH915 (VSAH 
DLBL PTH916 F DSrJ PATH916 (VSAE 
DLBL P T H 9 3 7  P DSN PATH917 (VSAE 
DLBL PTH918 F DSN PATH918 ( V S A B  
DLBL P T B 9 1 9  F DSN PATH919 (VSAW 
DLBL P T H 9 2 0  F DSN PATE920 (VSAIYI 
DLBL PTR930  P DSB PATH930 (VSAR 
DLBL P T H 9 3 1  F' D S P  PATH931 (VSAW 
DLBL P T H 9 3 2  P DSN PATH932 ( V S A B  
DLBL P T R 9 3 3  F DSN PATH933 ( V S A E  
DLBL PTH934L F DSrJ PBT11934L (VSAH 
DLBL PTB934V P D S N  PATH934V ( V S A H  
DLBL PTA935  P D S N  PATH935 (VSAH 
DLBL PTH936  F DSN PATR936 (VSAR 
DLEL PTH937  F D S N  PATH937 ( V S A A  
DLBL P T B 9 3 8  Y DSN PATH936 (VSAR 
DLBL PTH939  P DSN PATH939 (VSAPI 
DLBL P T H 9 4 0  F DSN PATE940 (VSBH 
DLBL P T 8 9 4 1  P DSM PATH941 ( V S A B  
DLBL PTH942E F D S N  PATH942E (VSAM 



F I L E :  RETDLBL EXEC D TFOE ZELBASE 1 SESTEE ( V B / 3 7 @  POTtJOOZ) 02-11-8u 

DLBL PTH94ZT P DSN YATR9lC2T (VSAR 
DLBL PTH9420 F DSI B A T H 9 4 2 0  (VSAR 
DLBL PTH943 F DSW PATH943 (VSAI!l 
DLBL P T B 9 4 4  F DSN PATH944 (VSAE 
DLBL P T B 9 4 5 D  P DSH PATH945D (VSAM 
DLBL PTH945A P DSN PATh945A (VSAH 
PI V I B D E X  DISK VINDEX TABLE IItRECPtl P LRECL 30. 
FI CINDEX DISK CINDEX TAELE D(RECPH F LRECL 44 
F I  C L I S T  D I S K  CLIST TABLE B(RECPR P LaECL 33  
PI SYSIM DISK QUERY DATA D(RECFl3 F LRECL 80 
PI O U T P I L E  DISK RESULT DATA D(KECPR F LRECL 80  
F I  S V I N D E X  D I S K  SVINDEX TABLY D[HECFR F LhECL 150 
F I  HHLIST D I S K  HHCODES DATA D(PECFH P LBECL 3 



APPENDIX G_ ----- 

ILLUSTRATIONS ----- 

I r t I 

BHCODE ( PARCEL A 1 F 
I I I D  I I 

k t w r 
HHCODE ( c 1 D l  

Q1: GET A B BY PARCEL-ID WHESZ C > 20 . 
A1: HiiCODE PARCEL-ID A B 

In t h i s  format where bY preceeds WHERE 
t h e  f i l e s  w h e r e  A and B are  f o u n d  must 
h a v e  PARCEL-ID i n  the r e c o r d ,  

I n  t h i s  q u e r y  t h e  f i l e s  are r e l a t e d  b y  BH-CODE. 

92: GET A B idBEliE C > 20 BY PARCEL-ID , 

A2: ERROR w i l l  o c c u r  because t h e  f i l e  where  C is  
f o u n d  d o e s  not have PARCEL-ID w h i c h  i n  t h i s  
toraat  where  #HEBE p r e c e e d s  B Y ,  b o t h  PARCEL-ID 
and HBC03E need to b e  u s e d  t o  relate t h e  
f i l e s ,  



I t I r 
I HHCODE I PARCEL 1 P I I 
I I ID I I I 
f I I I 
I 100 t 0 1  I 101 I zoo I 
1 101 I 0 1  1 9 8 1  167 1 
I 101 I 0 2  I 18U 1 174 
t I 1 8 

Q3: GET A B WRERE F > 100 BY PARCPL-ID . 
A 3 :  RBCODE PARCEL-ID A B 

44: GET A B BY PARCEL-ID WHEEE F > 100 . 
A4: NaCODE PARCEL-ID A E3 




