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I N T R O D U C T I O N 

T h e d e v e l o p m e n t o f t h e c o m p u t e r ' i s 
a n o t h e r m i l e s t o n e i n t h e h i s t o r y o f m a n k i n d . 
A l l c o m p u t e r s o p e r a t e o n o n e o f t w o b a s i c 
p r i n c i p l e s , a n a l o g o r d i g i t a l . A n a l o g 
c o m p u t e r s m e a s u r e c o n t i n u o u s q u a n t i t i e s b y 
m o n i t o r i n g a g i v e n m e d i u m a s c h a n g e s i n 
p r o p o r t i o n t o t h e a c t u a l e n t i t y b e i n g 
m e a s u r e d . A n e x a m p l e o f a n a l o g c o m p u t e r s a r e 
t h e r m o m e t e r s w h e r e t h e l i q u i d e x p a n d s o r 
c o n t r a c t s w i t h t e m p e r a t u r e . O n t h e o t h e r h a n d 
d i g i t a l c o m p u t e r s o p e r a t e b y c o u n t i n g d i s c r e t e 
o n e s . • M o s t o f t h e c o m p u t e r s w h i c h a r e i n u s e 
a t p r e s e n t a r e d i g i t a l c o m p u t e r s . A 
c a l c u l a t o r i s a l i m i t e d c l a s s o f d i g i t a l 
c o m p u t e r . . I t p r o c e s s e s a p a r t i c u l a r s e t o f 
s y m b o l s - t h e d i g i t s - t h a t f o r m t h e n u m b e r s -
a c c o r d i n g t o t h e r u l e s o f a r i t h m e t i c . U n l i k e , 
a c a l c u l a t o r , w h i c h m u s t b e s p o o n f e d a n d w h e r e 
i n s t r u c t i o n s d i s a p p e a r a s t h e y a r e e x e c u t e d , a 
c o m p u t e r h a s a m e m o r y a n d c a n c a r r y o u t a 
s p e c i f i e d s e q u e n c e o f i n s t r u c t i o n s c a l l e d a 
p r o g r a m . B e c a u s e o f i t s m e m o r y a n d d e c i s i o n 
m a k i n g p o w e r , t h e d i g i t a l c o m p u t e r i s a s y m b o l 
p r o c e s s i n g m a c h i n e . 
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COMPONENTS OF A COMPUTER 

The p r i n c i p a l p a r t s of a d i g i t a l computer 
are shown i n F i g . 1. A computer system 
c o n s i s t s of p h y s i c a l machinery c a l l e d 
hardware and the programs t h a t c o n t r o l the 
hardware are c a l l e d s o f t w a r e . The schemat ic 
v iew of the computer i s g i v e n in F i g . 2 . 
Each box r e p r e s e n t s a p a r t of a hardware. A 
so f tware g i v e s the l o g i c a l p r o c e s s needed t o 
d i r e c t the computer t o p r o c e s s i n f o r m a t i o n . 
I n d i v i d u a l u n i t s of so f tware t h a t accompl i sh 
s p e c i f i c t a s k s are c a l l e d programs. The 
p e o p l e who w r i t e the programs are c a l l e d 
programmers. The in format ion p r o c e s s e d by t h e 
computers are c a l l e d d a t a . 

The p r i n c i p a l p a r t of a d i g i t a l computer 
i s the c e n t r a l p r o c e s s i n g u n i t (CPU), i n s i d e 
which i s a c o n t r o l u n i t t h a t p r o c e s s e s numbers 
one by one and d e c i d e s what t o do w i t h them. 
The numbers t h a t t h e c o n t r o l u n i t r e c o g n i z e s 
as data are s e n t t o the a r i t h m e t i c and l o g i c 
u n i t (ALU) where they are s u b j e c t e d t o some 
form of a r i t h m e t i c o p e r a t i o n . Those numbers 
t h a t the c o n t r o l u n i t r e c o g n i z e s as coded 
i n s t r u c t i o n s are s e n t t o the i n s t r u c t i o n 
decoding u n i t (IDU) where they are decoded and 
i n t e r p r e t e d . The box marked input r e p r e s e n t s 
a l l the d e v i c e s t h a t can be used t o e n t e r the 
i n s t r u c t i o n s or data f o r manipulat ion by the 
computer e . g . Key Board, Mouse, e t c . The box 
marked output r e p r e s e n t s a l l the d e v i c e s t h a t 
can be used t o make the r e s u l t s known t o the 
o u t s i d e world e . g . Video Monitor, P l o t t e r , 
P r i n t e r , e t c . 

During the course of p r o c e s s i n g , the CPU 
may be d i r e c t e d t o save c e r t a i n numbers t o be 
r e c a l l e d l a t e r . The s t o r a g e space c o n s i s t i n g 
of c e l l s i s c a l l e d the memory of the computer. 
Each computer memory c e l l has an address and 

17 



Fig. 1 - The principal parts of a digital 
computer 
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i t s c o n t e n t s . Memory can be v o l a t i l e or non­
v o l a t i l e . 

V o l a t i l e memory l o s e s the informat ion 
when e l e c t r i c a l power i s turned o f f whereas 
n o n - v o l a t i l e memory does not l o s e i n f o r m a t i o n . 
Most computers have t h r e e d i s t i n c t k inds of 
memory. They are main memory, a smal l number 
of r e g i s t e r s and an a u x i l i a r y memory. The 
main memory h o l d s the data and so f tware t h a t 
are c u r r e n t l y i n u s e . The r e g i s t e r s are used 
by the c o n t r o l u n i t as a way s t a t i o n t o ho ld 
in format ion t h a t i s b e i n g p r o c e s s e d or be ing 
moved t o or from t h e main memory * . A u x i l i a r y 
memory i s used t o ho ld so f tware and data over 
long p e r i o d s of t i m e . An example of a u x i l i a r y 
memory i s f l o p p y d i s k e t t e s . The term random 
a c c e s s memory (RAM) i s used t o i n d i c a t e t h a t 
t h e computer memory c e l l can be a c c e s s e d i n 
any sequence and a c c e s s t ime i s t h e same f o r 
each c e l l . Sometimes computers have a second 
type of memory c a l l e d read-only-memory (ROM) 
a s p e c i a l type o f RAM - where the c o n t e n t s o f 
t h e c e l l can be read i n the normal manner but 
a s p e c i a l apparatus i s r e q u i r e d t o s t o r e a new 
v a l u e i n a c e l l . A computer memory c a p a c i t y 
i s u s u a l l y measured i n b y t e s . A thousand b y t e 
i s c a l l e d a k i l o b y t e . In t h i s i n s t a n c e a 
thousand a c t u a l l y means 1024 and not 1000; 
memory i s o r d i n a r i l y b u i l t and s o l d i n s i z e s 
t h a t are powers of 2 r a t h e r than powers of 10 
(1024 = 2 t o ) . 

T Y P E OF COMPUTERS , 

The computers may be c l a s s i f i e d i n t o 3 
t y p e s , based on c o s t , memory c a p a c i t y and 
p r o c e s s i n g s p e e d . They are micro-computers , 
min i -computers and mainframes. The mainframe 
computers are l a r g e g e n e r a l purpose computers 
w i t h l a r g e number o f t e r m i n a l s and e x t e n s i v e 
p r o c e s s i n g s t o r a g e and input output 
c a p a b i l i t i e s . Minicomputers are r e l a t i v e l y 
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s m a l l e r v e r s i o n of mainframe computers . The 
l a r g e s t r e s e a r c h o r i e n t e d computer i s c a l l e d 
t h e supercomputer . Micro-computers are o f t e n 
c a l l e d p e r s o n a l computers which are w i d e l y 
u s e d . 

COMPUTERS AT RESEARCH 

Computers are used as a r e s e a r c h t o o l in 
r e s e a r c h i n s t i t u t i o n s . They are used f o r a 
wide v a r i e t y of p u r p o s e s . Software packages 
are now a v a i l a b l e f o r the r e s e a r c h e r s t o 
handle and manipulate the d a t a . Some of them 
are g i v e n be low. 

Electronic spreadsheets 

In a r e s e a r c h i n s t i t u t e , r e s e a r c h e r s tend 
t o c o l l e c t mountains o f raw data which needs 
re f inement f o r data a n a l y s i s . The 
s p r e a d s h e e t a l l o w s one t o q u i c k l y a n a l y z e and 
graph t h e r e s u l t and t o look a t the 
r e l a t i o n s h i p which remain hidden in a cursory 
look a t t h e d a t a . E l e c t r o n i c s p r e a d s h e e t s 
h e l p the r e s e a r c h e r s by s a v i n g t ime and a i d i n g 
a n a l y t i c a l s k i l l . 

Statistical Analyses Designs 

When a f i e l d t r i a l i s d e s i g n e d and 
c a r r i e d o u t , the exper imenter c o l l e c t s data 
e i t h e r week ly , monthly or annua l ly and 
i n t e r p r e t s h i s r e s u l t s by do ing s t a t i s t i c a l 
a n a l y s e s . For i n s t a n c e take a s imple d e s i g n 
( t h e randomised b l o c k d e s i g n ) w i th 5 
t r e a t m e n t s and 3 b l o c k s . 

The above a n a l y s i s o f v a r i a n c e can be 
done w i t h i n 5-10 minutes by u s i n g a computer 
compared t o two or more hours on an e l e c t r o n i c 
c a l c u l a t o r . 
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The advantages of a computer a r e : 

1 . C o r r e c t i o n of data can be done a t any 
t i m e . 

2 . Vast number of c a l c u l a t i o n s cou ld be done 
w i t h i n a very s h o r t p e r i o d o f t i m e . 

3 . Important da ta can be s t o r e d f o r f u t u r e 
r e f e r e n c e . 

4 . R e s u l t s can be v iewed on the s c r e e n or can 
be p r i n t e d on a s h e e t o f paper (hard copy) 
soon a f t e r the a n a l y s i s . 

A l l t h e s e cannot be done in an e l e c t r o n i c 
c a l c u l a t o r . Hence, i n a r e s e a r c h s t a t i o n 
where a l a r g e amount o f data i s handled f o r 
d i f f e r e n t s t a t i s t i c a l d e s i g n s , i t needs about 
5-6 o f f i c e r s t o complete t h a t job i n the 1 

c o n v e n t i o n a l manner, whereas i t can be e a s i l y 
handled by j u s t one o f f i c e r u s i n g a computer 
program, d e v e l o p e d f o r the above j o b . As long 
a s t h e program i s c o r r e c t t h e r e i s hard ly a 
chance of making a m i s t a k e . 

SAS ( S t a t i s t i c a l A n a l y s i s System) 

The SAS i s a so f tware system f o r data 
a n a l y s i s . The g o a l of SAS i s t o prov ide data 
a n a l y s t s one sys tem t o meet a l l t h e i r 
computing n e e d s . I f you l e a r n on ly the SAS 
sys tem t h e r e i s no need t o l e a r n programming 
l a n g u a g e s , s t a t i s t i c a l pacakges or u t i l i t y 
programs. 

The SAS s o f t w a r e p r o v i d e s t o o l s f o r : 

1 . Informat ion s t o r a g e and r e t r i e v a l . 
2 . Data m o d i f i c a t i o n and programming. 
3 . Report w r i t i n g . 
4 . S t a t i s t i c a l a n a l y s i s . 
5 . F i l e h a n d l i n g . 

22 



The s t a t i s t i c a l a n a l y s i s procedures in 
the SAS sys tem are among the f i n e s t a v a i l a b l e . 
They range from s imple d e s c r i p t i v e s t a t i s t i c s 
t o complex t e c h n i q u e s . Their d e s i g n s are 
based i n such a way t h a t the SAS system can 
f i g u r e o u t t h e s o r t of work i t has. t o be 
w i t h o u t b e i n g i n s t r u c t e d by the u s e r . 
S t a t i s t i c a l i n t e g r i t y i s thus accompanied by 
e a s e of u s e . 

Fitting Regression Models 

Crop y i e l d i s dependent on weather 
parameters such as r a i n f a l l , s u n s h i n e , e t c and 
f e r t i l i z e r i n p u t s such as n i t r o g e n , 
phosphorus , po tas s ium and m i c r o - e l e m e n t s . 
Crop y i e l d i s a dependent v a r i a b l e w h i l e 
weather parameters and macro -e l ements . are 
independent v a r i a b l e s . I f an e q u a t i o n i s 
d e r i v e d between crop y i e l d and the weather 
parameters or y i e l d and l e v e l s of macro­
e l e m e n t s , t h e crop y i e l d can be p r e d i c t e d 
under s i m i l a r t y p e s of s i t u a t i o n s . This 
f i t t e d e q u a t i o n i s c a l l e d a model. Model 
f i t t i n g i s a very d i f f i c u l t t a s k i n 
s t a t i s t i c a l a n a l y s e s a s i t c o n s i s t s of 
s e l e c t i n g t h e b e s t parameters among t h e o t h e r s 
and f u r t h e r , each of t h e s e s e l e c t i o n s has t o 
be done a f t e r a number of c a l c u l a t i o n s . For 
example l e t us look a t a s imple l i n e a r model: 

Y = b 0 + bj X + e 

Y dependent v a r i a b l e 
X — independent v a r i a b l e 

To f i t a l i n e a r model u s i n g Y. (dependent ) 
and X ( independent ) v a r i a b l e you must e s t i m a t e 
t h e c o e f f i c i e n t s b and b . A b e s t f i t t e d l i n e 
can be p l o t t e d oy u s i n g t h e s e . e s t i m a t e d 
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v a l u e s . A l l t h e s e can be done i n a computer 
w i t h i n a very s h o r t p e r i o d of t ime . 

i 
r.Tow l e t us take a look on complex • models 
( m u l t i p l e ) t 

Y = a + t t \ + t 2 X2 + .+ t \ Xl 

This i s one of t h e most complex u s e s of 
computers both i n r e s p e c t t o computat ions and 
t h e r e a s o n i n g behind them. In t h i s c a s e t h e r e 
a r e a number of c o e f f i c i e n t s t o be e s t i m a t e d . 
A computer program w i l l h e l p you t o s e l e c t the 
b e s t parameters an/1 a l s o t o f i t a m u l t i p l e 
model i n a s h o r t t i m e . Use of a computer t o 
a n a l i z e complex computat ions of t h i s nature 
t a k e s o n l y 1-2 hours depending on t h e number 
o f parameters t o be f i t t e d whereas an 
e l e c t r o n i c c a l c u l a t o r may take a day or more. 

Simulation Models 

The computers are most u s e f u l i n model ing 
p l a n t and s o i l s y s t e m s . The c/siamic 
s i m u l a t i o n models are very u s e f u l i n answering 
t h e q u e r i e s o f Tea P l a n t e r s such as t h e 
magnitude o f the y i e l d i n c r e a s e / d e c r e a s e he 
can g e t by i n c r e a s i n g / r e d u c i n g the macro 
n u t r i e n t l e v e l . 

Graphs 

The computer i s very h e l p f u l when graphs 
have t o be p l o t t e d . The u s e r has o n l y t o 
f e e d t h e da ta s e t through the keyboard and by 
u s i n g 3 - 5 key s t r o k e s the graph can be 
d i s p l a y e d on t h e s c r e e n or e l s e can be p r i n t e d 
on a s h e e t of paper (hard copy) i n whatever 
form ( s c a t t e r p l o t , h i s togram, l i n e graph or 
p i e c h a r t ) the u s e r r e q u i r e s . 
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Database Management 

Informat ion i s " an important r e s o u r c e . 
Database management system i s a powerful t o o l 
f o r managing in format ion and d a t a . E l e c t r o n i c 
da ta p r o c e s s i n g means t h a t a v a s t amount o f 
in format ion can be s t o r e d , r e l a t e d , 
manipulated and r e t r i e v e d w i t h speed and 
e f f i c i e n c y . You can record your data or 
d i s p l a y o n l y the data t h a t meets c e r t a i n 
c r i t e r i a . For i n s t a n c e take a s e r i e s o f data 
on one thousand t e a e s t a t e s where each and 
every e s t a t e name, t e a a r e a , e x t e n t s of 
s e e d l i n g and c l o n a l a r e a , s e e d l i n g and c l o n a l 
y i e l d , combined y i e l d and n i t r o g e n input f o r 
s e e d l i n g and c l o n a l t e a are g i v e n s e p a r a t e l y . 
Once a l l t h i s in format ion i s f e d t o the 
computer, t h e u s e r i s i n a p o s i t i o n t o : 

1 . R e t r i e v e t h e e s t a t e i n a l p h a b e t i c a l order 
2 . R e t r i e v e y i e l d or e x t e n t s i n an a scend ing 

order 
3 . C a l c u l a t e t o t a l t e a area under 

s e e d l i n g or c l o n a l t e a 
4 . C a l c u l a t e average y i e l d / h a f o r s e e d l i n g 

or c l o n a l t e a 
5 . Get a hard copy of c e r t a i n f i e l d s or a l l 

the f i e l d s , 

by u s i n g o n l y 4 -5 key s t r o k e s . A l l t h i s 
in format ion can be s t o r e d i n s e p a r a t e f i l e s . 
Any changes made i n t h e master f i l e w i l l 
a u t o m a t i c a l l y l e a d t h e computer t o mark t h e s e 
changes i n t h e r e l e v a n t sub f i l e s . Further 
in format ion on any two e s t a t e s can be compared 
on t h e s c r e e n whenever t h e need a r i s e s by j u s t 
p r e s s i n g 2 or 3 k e y s . I f a l l t h i s in format ion 
i s handled manually one c o u l d imagine how long 
i t would take t o s e l e c t the r e l e v a n t 
in format ion on a p a r t i c u l a r e s t a t e among one 
thousand r e c o r d s . When you c o n s i d e r a l l t h e s e 
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f a c t s i t i s no wonder t h a t the computer has 
o u t d a t e d a l l t h e o t h e r machines w i t h i n the 
span of a very s h o r t p e r i o d of t i m e . 

Word Processing 
The n e x t s t e p a f t e r comple t ion of data 

a n a l y s i s i s w r i t i n g a r e p o r t . For t h i s 
purpose word p r o c e s s i n g i s a very u s e f u l 
package . When compared w i t h the e l e c t r o n i c 
t y p e w r i t e r t h e f l e x i b i l i t y and the f a c i l i t i e s 
i n word p r o c e s s i n g i s g r e a t e r . Unl ike i n an 
e l e c t r o n i c t y p e w r i t e r , c o r r e c t i o n s of e i t h e r a 
c h a r a c t e r , a word or a s e n t e n c e cou ld be done 
on t h e s c r e e n a t any t ime dur ing the p r o c e s s 
or even a f t e r t h e p r o c e s s . I t has the o p t i o n 
t o move, copy, c u t and p a s t e a s w e l l a s the 
c a p a b i l i t y f o r r e v i s i n g and e d i t i n g . 

USE OF MICRO-COMPUTER IN A TEA ESTATE 
S p e c i a l s o f t w a r e are e i t h e r a v a i l a b l e or 

c o u l d be w r i t t e n t o do e s t a t e ac c ount ing 
sys t ems i n c l u d i n g p a y r o l l p r e p a r a t i o n and 
i n v e n t o r y management such as f e r t i l i z e r and 
chemica l s t o c k s . D a t a - b a s e s c o u l d be c r e a t e d 
t o keep i n f o r m a t i o n on f i e l d h i s t o r y such as 
chemica l p r o p e r t i e s o f s o i l s , pH, o r g a n i c 
carbon, n u t r i e n t l e v e l s and y i e l d . In 
a d d i t i o n , o p t i o n s are a l s o a v a i l a b l e i n t a k i n g 
management d e c i s i o n s on f e r t i l i z e r , pruning 
and p e s t and d i s e a s e c o n t r o l programs. 
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CONCLUSIONS 

Cons ider ing the enormous advantages i n a 
micro-computer and t h e p r e s e n t c o s t s , i t i s 
c e r t a i n l y not a luxury t o have a computer i n 
an i n s t i t u t i o n l i k e a r e s e a r c h s t a t i o n where 
one c o l l e c t s an enormous amount o f data f o r 
a n a l y s i s and i n t e r p r e t a t i o n from v a r i o u s f i e l d 
and l a b o r a t o r y e x p e r i m e n t s . Even i n a t e a 
e s t a t e , computers can h e l p i n day t o day 
running of t h e e s t a t e i n c l u d i n g a g r i c u l t u r a l 
d e c i s i o n making. Of course i t w i l l h e l p one 
t o carry o u t the work e f f i c i e n t l y , s p e e d i l y 
and e c o n o m i c a l l y , t o o . 
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