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NATIONAL INFORMATICS CENTRE

In 1976, under the Department of Electronics , nucleus of
experts was formed for the introduction of modern information
technology and this was termed as Naticonal Informatics Centre
(NIC). During the past decade NIC has been in the forefront
in field of Information Technology. Its pioneering efforts
for the bringing about a change in the operation of management
technigques with reference to taxation administration

[

agriculture , health and all other areas of national economy.

In addition , NIC has set up a most modern satellite
based network of computers , starting from district levels to
state , regional and central systems interconnections at every
level. The system is operational and this opens up an
enormous potential for data collection , data processing ,
analysis for administrative and decision making purposes. NIC
has also been able to make a headway 1in creating and
introducing an awareness in. government departments for
computer based ’information systems as an effective tocl for
decision support. It is the information that will keep the
vitality of the economy in future. The economy would becone

an "Information Movement and Management (IM&M) " economy.

Today , it is not only the most sought after costl? commodity,



but also the mainstay of decision making process 1in any

organisational set up.

ROLE OF NIC IN GOVERNMENT INFORMATICS

In order to explore and exploit the vast opportunities coffered
by information technology which is improving and accelerating
the planning process and implementation of socio-economic
programmes, all-round development growth of the nation,
Naticnal Informatics Centre, the NODAL organisation of
Government Of India to introduce computer based MIS, file-less
office concept, electronic mail services and telematic
services in the central, state and district govt.
departments, has set up a satellite based
Computer-Communication Network (NICNET) covering all
districts, state capitals and the centre . This is
facilitating the development of District Information system at:
District level (DISNIC) and essential databases for decision
making at wvarious levels at state and central govt.

departments.
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NICNET comprises of
- very large computers (NEC-S1000) at the NIC - regional

centres (Delhi, Pune, Bubneshwar and Hyderabad )

ND-550 or eguivalent super mini computers at state capitals

for providing informatics services to the states

super PC-AT computer systems at each district

- Mother Earth Station at NIC Headguarters ,Delhi and a Micro

Earth Station at each of NIC state units

- District Informatics Centres, for exchange of information

via satellite (INSAT-1D).

INFORMATION FLOW

Each District Informatics Centre has facilites to process
information for monitoring socio-economic development
activities within the district. Each District Informatics
Centre has communication link with the NICNET for the flow of

information between any two nodes of NICNET centres.

The State Informatics Centre supports and coordinates

all the activities of district centres and in addition,



supports the state government departments. It also provides
interactive facility to all the state govt. departments and
district administrations. The satellite network has high
reliability and 1is available all the time for efficient

information flow.

The State, Regional and National Centres have

facilities to share loads and also serve as back up to one
another. The ERegional Centres provide technical support to
the states in the respective regions. They provide

specialised peripherals and high processing power for high

level modelling and simulation studies. It also serves as a
repository for compilation of information on = state
systems, if reguired. In addition, the Centre has

sophisticated research and development projects to develop
relevant software tools to support district, state an-

regional level requirements.
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INTRODUCTION

.ur the successful introduction of computers in the different
spheres of life and for use by the common man, it is very
essential that computers should work in the language of the
users, i1.e. in the native language. With the introduction of
multilingual terminal, and GIST terminals, now it is possible
Lo develop the applications in the Indian Languages, so that

the users do not resist to the computerized system.

Further many word-processing packages are coming up
for writing letters/documents in the Indian Languages. A
spell checker is the necessary feature in such word-processing
packages. This project report discusses the Design and
Development of one such spell checker which checks and

corrects the Punjabi text.



PROBLEM DEFINITION
There are many spell-checkers available in different
word-processing packages like WORDSTAR, LYRIX etc. But thesc
spell-checkers are working at English text only. No
spell-checker 1is commercially available so far to check the
spellings of words of a text written in Punjabi or other
Indian languages . So our prohlem'was to design and develop a

new spell-checker that can work with Punjabi and/or other

Indian Languages.

In NIC, Punjab many applications have been developed
in Punjabi also. For documenting the applications in Punjabi
there was a need of a spell-checker that can work on Punjabi

text . The main features required for a spell-checker are:
1.A dictionary that containe a pool of Punjabi words.

2.1t must be able to check each word of the text file and if

it is incorrect , it must display some choices for the user to

replace that word with any one of themn.
3.The user should be able to append the word in the dictionary

4.There are some words in a text file which do not belong to

Punjabi language, for these words the facility for the user to



skip the words must be there. e.g. A document may have some
words written in English also (multilingual document) , the

spell checker should skip such words.

5.The spell checker should be user friendly and it must

display help for the user to work with it easily.



SPELL CHECKER OF LYRIX WORD PROCESSOR

Although there are many existing spell-checkers 1in various
packages like WORDSTAR, LYRIX etc. But all of them are

capable of checking the spellings of English text only.

In NIC (MNaticonal Informatics Centre) the available
spell-checker 1is in LYRIX word-processor. Though, it is of
use for us in developing the spell-cﬁecker in Punjabi, but it

is necessary to know that how the LYRIX spell-checker works.

In this existing system,the spell command compares
Lhe text with the words contained in LYRIX's 80,000 words
dictionary. When LYRIX finds a word it does not recognize, it
lets you correct the word, delete the word, skip the word, or
add the word to vyour local dictionary. You can also quit

spell & return to editing mode in your document.

For 'checking the spellings, move the cursor to the
beginning of the document or to the place from where you want
to start the spell checking. Spell checker searches from the
current cursor location to the end of document. For search
and spell check ,an entire document, the cursor must be at the

top of the file.



To access spell, press <{Esc’x to call up the ¥Xtra functions
menu, and then select spell, LYRIX stops at the first
miggpelled word and the spell menu is displayed on your
screen. The options are (Correct, Delete, Next, Add,
(S)kipall, (Qluit . To correct the spelling of the word,
select (Clorrect option.LYRIX places the cursor on the list of
suggested correct spellings, located in the dialog box on your
screen. Select any word from these choices and press
{return>. LYRIX replaces the word with the selected word in
your text and displays the message "Incorrectword replaced

with correctword"” and then moves on to the next misspelled

word.

When you know that the word is spelled correctly, you
can skip over the word by selecting Next. If you use that
same word often in this document , you can choose select
(S)kipall, instructing spell to skip all occurrences of the
word. Or if vyou use that word often in multiple documents,
you can add it to your local spell dictionary by selecting
(A)dd.

LYRIX continues its search for misspelled words, When

LYRIX reaches at the end of the file, the message, "requested

task is now complete" is displayed.



This is how the spell-checker in LYRIX works to check
the spellings in a given text. Brief description of each

selection on the spell menu is explained below:

-- The {C)lorrect selection replaces the word with the
correctly spelled word. LYRIX provides a list of suggested
correct words, as well as a prompt that allows you to enter
the correct word. Highlight the « :rd that vou want to use as
a replacement for the misspelled word, or enter the correct
word on the prompt line and press <(return>. LYRIX makes the

correction then moves to the next misspelled word.

-- The (D)elete selection allows you to remove the misspelled

word from your file.

-- The (Nlext selection moves to the next misspelled word

without affecting the current one.

-- The (Add) selection places ° Lue word in your local
dictionary. LYRIX does not recognize some correctly sdpelled
words, such as uncommon surnames, unusual technical Jjargon,
and some slang or colloquial terms. If you save a word in

your local dictionary, LYRIX then recognizes it as a correctly

spelled word.

10



-- The (8)kipall selection tells spell to ignore all further
occurrences of this word in this editing session. LYRIX

leaves the word without changing its spelling.

--The (Q)uit selection exits Spell and returns you to the Edit

screen., No changes or corrections are made to your file.

~~ The {E}verywhere field allows you to tell LYRIX to correct
every occurrence of the misspélled word from the current
cursor position to the end of your file. If Everywhere is set
to no, the Correct selection only affects the current

occurrence of the word.

11



PROPOSED S5YSTEM
After studying the detailed working of the Lyrix spell checker
system , which works only for the English text, it is proposed
to develop a similar kind of a spell checker which works for
the Punjabi language text. The proposed Punjabi language

spell checker will have the following facilities/features:-

1. The spell checker will be able to check/correct the

Punjabi document/text written with any existing word-processor

or editor.

2. The spell checker will have a large database containing
numerous Punjabi words which are most oftenly used in the
documents/text in the Gowvt. environment. This is called a

"Dictionary”.
3. User will be able to add the words in the "Dictionary”.

4.The spell checker will check each word and wherever it finds
a wrong word (or a word which does not matches with the
dictionary word), it will stop there and will display the

number of similar correct words for replacement and/or skip.

(e

5. The spell checker will be easily invokable by the user.

12



6. Help facility will be made available wherever the wuser

finds some difficulty.

7. The user will have the option of replacing the original
text with all the changes he has made during the spelling
checking or make another temporary file of changed text and

leave the original file as it is.
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DESIGN
after proposing the system, we are to design the system 1.e.
to develop a spell checker which will work on punjabi as well
as on other Indian Languages text to check the spellings of
that text.

For design process, the following steps are kept in mind

CREATION OF DICTIONARY

First step in designing the system is to create a database
whicn was a pool of words and is called dictionary. This
dictionary 1is helpful for matching the words of user's 1input
text against 1it. Thus, the word can be searched . We have
taken a dictionary of about thousand Punjabi words as a
sample. This Dictionary is given 1in Annexure-II.We have
created the dictionary in two ways:

1.LYRIX: The dictionary is created in lyrix just wraiting the
words one by one. In lyrix next word is seperated from last
word by a carriage return. In this type, the dictionary is
sorted by Quicksort and then binary search is applied.

2 .FOXBASE: In this type, the dictionary 1is created by
creating a dbf file with one field and it 1s indexed on that

only field. This indexed file is used for searching. Search

15



technique is binary search. In the binary search, the average

computing time for searching is (log n).

SORTING METHODS

The next step in design process 1s to sort these words in
dictionary. The words are records of the database. Sorting

is necessary for searching the words.

Sorting is the operation of arranging the records of
a table into some sequential order according to an ordering

criterion . The sort is performed according to the key value

of each record. Depending on the makeup of the key, records
can be sorted either numerically or, more generally,
alphanumerically. In numerical sorting, the records are

arranged in ascending or descending order according to the
numerical wvalue of the key. An example of this type is the
sorting of a symﬁnl table according to the internal numeric
value of the alphan;meric representation for each wvariable
name. In general, a key can be any sequence of characters,
and the ordering imposed by sorting depends on the collating
sequence associated with the particular character set. Hence,
" algorithms of sorting are applicable te any string of

characters when a particular collating sequence 1is given.

1é



Like in our case, the ASCII codes of Punjabi words are
collating sequence given and sorting is done according to tho
ASCII wvalues of Punjabi letters. The ASCII values of Punjabi

letters are given in Annexure-I.

Most of the sorting algorithms invelve the movement
of records from one place to another in the table. Sinco
records in certain applications can be dguite long and
consequently expensive to move, the records can be organised

in such a manner as to minimise this moving cost while

performing a sort.

One method of substantially reducing the cost of
moving the records is to arrange the table as a simple linked
list. Clearly, the movement of records is efficient when such
a representation 1is used. The additional memory regquired for
a pointer field becomes less significant as the record length
increases.

Another method of reducing a record movement is to
use a pointer wvector, each element of which contains the
address of one record.

All sorting methods to be discussed assume that the
entire table can be sorted in the computer's main memory. a

number of these methods, such as the merge sort and

7



address-calculation sort, can easily be adapted to tables

stored on auxiliary storage devices like disks and drums.

Each sorting method to be discussed will include an
approximate guantitative description of the method as to the
number of comparisons and the number of record movement:s
reguired. Since, as previously mentioned, the expense of the
record movements can be reduced significantly, the mor:
important factor is the number of comparisons which is

required by a particular method.

Description of different sorting algorithms is as

follows

1. Selection sort

One of the easiest ways to sort a table is by selection.
Beginning with the first record in the table, a search is
performed to locate the element which has the smallest key.
When this element is found, it is interchanged with the first
record in the table.This interchange places the record with
the smallest key in the first position of the table. A search
for the second smallest key is then carried out. This is
accomplished by examining the keys of the records from the

second element onward. The element which has the second

13



smallest key is interchanged with the element located in the
second position of the table. The process of searching for
the record with the next smallest key and placing it in its
proper position (within the desired ordering) continues until
all records have been sorted in ascending order. A general

algorithm for the selection sort is now presented.

1. Reprat thru step 5 a total of n-1 times

2. Record the portion of the vector already sorted

3. Repeat step 4 for the elements in the '~-orted portion of
the vector

4. Record location of smallest element in unsorted vector

5. Exchange first element in unsorted vector with smallest

element

Performance:

We now turn to the performance of this algorithm. During the
first pass, in which the record with the smallest key is
found, n-1 records are compared. In general, for the ith pass
of the sort, n-i comparisons are required. The total number

of comparisons is, therefore, the sum
n-1

i{n=-1. L/2 nin=-1}
i=1

19



Therefore, the number of comparisons is proportional to (n*n),
i.e., O(n*n). The number of record interchanges depends upon
how wunsorted the table is. Since, during each pass, no more
than one interchange 1is required, the maximum number of

interchanges for the sort is n-1.

2. Bubble sort

Another well-known sorting method is the bubble sort. it
differs from the selection sort in that, instead of finding
Lthe smallest record and then performing an interchange, two
records are interchanged immediately upon discovering that
Lthey are out of order.

When this approach is used, there are at most n-1
passes required. During the first pass, Kl and K2 are
compared, and if they are out of order, then records Rl and R2
are interchanged; this process is repeated for records R2 and
R3, R3 and R4, and so on. This method will cause records with
small keys to move or "bubble up". After the first pass, the
record with the largest key will be in the nth position. On

each successive pass, the records with the next largest key



will be placed in position n-1, n-2, ..., 2, respectively,
thereby resulting in a sorted table.

After each pass through the table, a check can be
made to determine whether any interchange were made during that
pass. Jf no interchanges occurred, then the takle must be
sorted and no further passes are required.

A general algorithm for the bubble sort is as follows.

1. Repeat thru step 4 a total of n-1 times

2. Repeat step 3 for elements in unsorted portion of the
vector

3. If the current element in the vector > next element in the
vector, then
exchange elements

4., 1If no exchanges were made
then return

elgse reduce the size of the unsorted vector by one

Performance:

Let wus consider the analysis of the bubble sort. The best
case involves performing one pass which requires n-1
comparisons. Consequently, the best case 1s 0O(n). The worst

¥

case performance of the bubble sort is nin-1)/2 comparisons

2l



and nin-1)/2 exchanges. The average case is more difficult to
analyze than the other cases. It can be shown that the
average case analysis is O(n*n). The average number of passes
is approximately n-1.25(sgrtin)). For n=10 the average number
of passes is 6. The average number of comparisons and

exchanges are hoth O(n*n).

3.Insertion sort:

The basic step in this method is to insert a record R into a
sequence of ordered records, R1, R2,...., Ri, {(El <= K2

¢{=Ki) in such a way that the resulting sequence of size i+l is
also ordered. The algorithm below accomplishes this
insertion. It assumes the existence of an artificial record
R0 with key KO0 = -maxint (i.e. all keys are »= KO0).

l.char afilel10];

2.procedure insert(records r; afile list; int i)

/*insert record r with key r.key into the ordered sequence
list(0],...,1listli] in such a way that the resulting sequence
is also ordered on the field key. We assume that the list

contains a dummy record at index zero such that r.key 3=

list[D].key for all i /*

22



G.while r.key < list(jl.key
Tl

8.listl[§+1]1=1istlj);
9.9=9-1;

10,1

11.1listlj+1])=r;

12.}t /*end of insert */

Performance:

In the worst case algorithm insert(r,list,i) makes i+l
comparisons before making the insertion. Hence the computing
Lime for the insertion is 0{(i), insort invokes procedure

insert for i=1,2,...,n-1 resulting in an overall

: n-1
worst case time of O( { i } = O(n*n).
i=1
l.procedure insortiafile list; int i)

/* sort list in nondecreasing value of the file key. Assume
n>=0 */

R ko -

23



3.1

4.1istl0].key= -maxint;

L

for(j=2;:j4=n;j++)

(=2

+insert(list(jl,list,j-1});

7.1 /*end of insort */

(One may also obtain an estimate of the computing time of this
method based upon the relative disorder in the input file. We

Y

shall say that the record
Ri is 'left out of order' iff Ri < max {Rjtl .

1<=3¢i
Clearly, the 1insertion step has to be carried out only for
Lhose records that are 'left out of order' . If k is the
number of records 'left out of order', then the computing time
is Of(k+lin). The worst case time 1s still O(n*n). One can

also show that the average time is also Oin*n).



4. Duicksort:

In insertion sort the key Ki cu-rently controlling the
insertion is placed into the right spot with respect to the
sorted subfile (R1,.....R{i-1}}. Ouicksort differs from
insertion sort in that the key Ki controlling the process is
placed at the right spot with respect to the whole file.
Thus, if key Ki is placed in position g(i), then Kj <= Ksli)
for j < s{i} and Kj »= Ks(i}) for j » s(i}. Hence after this
positioning has been made, the original file is partitioned
inte two subfiles, one consisting of records Rl,...,(Rs{1)-1)
and the nther of records (EBs{(i)+1),...,Rn. Since in the
80rLew sequence all records in the first subfile may appear to
the left of s(i) and all in the second subfile to the right of
sli), these two subfiles may be sorted independently.

Procedure "interchange' (x,y} performs t=x; x=y:; vy=t.
l.procedure gsortlafile list; int mfn};

/* sort records listlm],....,listln] into nondecreasing order
on field key. EKey k = listIiml.key is arbitrarily chosen as
the control key. Pointers i & j are used to partition the
subfile so that at any time listil]l.key <= k, 1<i and
listlll.key >=k, 1>3j. It is assumed that listiml.key <=

list[n+l].key */



7.3=n+l;

B.k=listIml.key;

9.do

10§

11.do

L2

13.1=i+%1:

14.lwhile (listlil.key >= k);
15.do

16.1

17.3=3-1;

18.} while (listljl.key <= k);
19.if (i<3)
20.interchange(list([i],list[j]);
21.)while (i >= j);
22.interchange({listim],list{j]1};
23.gsorti(list,m,j-1);
24.gsort(list,j+l,.n};

25:F /*end of if */

26.1 /* end of gsort */

2¢



Performance:

In the worst case of this algorithm, the compile time is
Oin*n}. However, If we are lucky then each time a record 1is
correctly positioned, the subfile to its left will be of the
same size as that to its right. This would leave us with the
sorting of two subfiles each of size roughly n/2. The time
required to position a record in a file of size n is O(n). If
Tin) 1is the time taken to sort a file of n records, then when
the file splits roughly into two equal parts each time a
record is positioned correctly we have

Tin}= 0in log n)

The average computing time for Quicksort is 0O(n log n).
Morecver, experimental results show that as far as computing

Lime is concerned, it 1is the best of the internal sorting

methods.

Unlike Insertion sort where the only additional space
needed was for one record, Quicksort needs stack space to
implement the recursion. 1In case the files split evenly as in
the abcove analysis, the maximum recursion depth would be log n
requiring a stack space of 0O(log n). The worst case occurs
when the file is split into a left subfile of size n-1 and a

right subkfile of size 0 at each level of recursion. In this



case, the depth of recursion becomes n requiring stack space
of Oin). The worst case stack space can be reduced by a
factor of 4 by realizing that right subfiles of size less than
? need not be stacked. An asymptotic reduction in stack space
can be achieved by 'sorting smaller subfiles first'. In this

case the additional stack space is at most O(log n).



COMPARISON OF SORTING METHODS
The sorting methods discussed thus far are summarised in table

below. Note that the entries in the table are approximate:

Table Computing Time

In this table, there is the comparison of all the sorting
methods discussed above. Table shows the average time, the
method takes in sorting, average time in the worst case and

space usage by a particular sorting method.

Comparison of sorting methods (entries are approximate)

Algorithm Average Worst case Space usagne
Selection (n*n) /4 (n*n)/4 In place
Bubble sort (n*n)/4 {n*n)/2 In place
Insertion sort {n*n)/4 {n*n}/2 extra space
for one record
Quicksort 0(n log n) {n*n)/2 extra log n
entries

23



WHY WE USED QUICEKSORT

We used Quicksort method of sorting because of the following

reasons:

1. As from our study of different sorting technigques, we came
to conclusion that selection or bubble sort can be used if the
number of records in the table are small. If number is large,
Quicksort can be used. As we have dictionary of much more

words to sort, we used guicksort.

25 Quicksort is used when there are insertions and deletions
are less 1in the table. There are very less insertions and

deletions in our dictionary and we used this method of

sorting.

2. Moreover, experimental results show that as far as average
computing time is concerned, it is the best of the internal

gorting methods, we have discussed above.

4. Quicksort is also supported by the standard 'C' on Xenix
operating system, as there is a function gsort() available in
'C'. The parameters of this function are

gsort(*base, size t nelem, size t width, int (*fecmp)());

Base 1is the pointer .to the first(0th) element of the table to

he sorted.



nelem - Lhe number of entries in the table.

width is the size in bytes of each element to he sorted.
femp() 1is a pointer to a user supplied function called the
comparison function. fempl() must be defined =Te} that
femp(ptrl,ptr2) returns -1 if *ptrl is less than *ptr2, 0 if
*ptrl eguals *ptr2, and +1 if *ptrl is greater than *ptr2.

’
ptrl & ptr2 are declared as pointers to elements of the table

to be sorted. For simple string sorts we can use stremp or

memcmp variants in string.h or memory.h.

5. Quicksort is the fastest sorting method.



SEARCHING TECHNIQUES

The next step is to search a word from the sorted dictionary.
As explained earlier the checking of spellings is to be done
by taking one word of the the text each time and then try to

find out a match for it from the dictionary words. If a word

is found , then it is taken as correct ,otherwise incorrect.

So searching part of the system is wvery crucial
point. As dictionary 1is of very large size , it may be of
80000 words or more . So a searching technigue is required ,

which will be faster as well as less complicated.For we

studied different searching techniques , all of them have sonma

advantages and some disadvantages. We are descfibing that

study here.

SEQUENTIAL SEARCH :

As a file is a collection of records , each record
having one or more fields. The fields are used to distinguish
among the records, and these fields are called KEY . As in
our dictionary file we have one field in the file, so it 1is

key element of file.

Now if we want to locate some record in the file

this can be done by mafching it with the key field. for



example in a telephone directory, each record have information
like:

TELEPHONE NO: PERSON-NAME : ADDRESS:

Now the TELEPHONE-NO can be key field.

Generally, file is assumed to be serialla segquence of
components), where the basic operations are read, write and
reset .Reading and writing operations are done serially
{accessing one adjacent cempcnent.after each other)

Once we have a collection of records , there are at
least two ways of storing them SEQUENTIALLY and
NON-SEQUENTIALLY. For the time being let us assume that we
have a sequential file "f" and we want to retrieve a record
with certain key wvalue "k". If "f" has "n" records with
flil.key and key values for record "i" thgn one may carry out
the retrieval by examining the key wvalues flnl.key
flll.key in that order until correct record is located.

Such type of search is called sequential search.
Since records are examined sequentially . The algorithm for
1his search:

1. Procedure seqgsrch( f: a file ; wvar i: int; n,k :int);
2. (search a file f with key values Fl1YikeyiviivifIn)keay
for a record

3. such that flil.key=k. If there is no such record, i is

set to 0.)
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4, {
5., fl0l.key = k;
6. 1i=n;

7. while flil.key <> k

8. |
9 i=1-1;
10. 1}
11. l(end of search)

Note that introductin of dummy records with f[0].key
= k in "f" simplifies the search by eliminating the need for
an end of file test (1<1l) in the whii. 100p . While this

might appear to be a minor improvement, it actually reduces

ihe running time by 50% for large n.

Performance:

I1f no record in the file has key value k, then 1i=0,
and above algorithm requires (n+l) compariscns. HNumber of key
comparisons made in case successful search ,depends on the
position of the key in the file.So AVG no. of comparisons for
successful search is:

( (n-i+1)/n = (n+1)/2
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For large n ,it may be inefficient . So we can not

use it for our search procedure as our dictionary is very

large.

BINARY SEARCIT:

In this method, the search begins by examining the record in
the middle of the file rather than the one at one of the ends
ass  1n sequential search. Let us assume that the file being
searched 1is ordered by nondecreasing values of the key (i.e.
in alphabetical order for strings). Then, based on the

results of the comparison with the middle key, flml.key, one

can draw one of the following conclusions:

1. If k < flml.key then if the record being searched for is

in the file, it must be in the lower numbered half of the

file;

2. If k = fiml.key then the middle record is the one being

searched for:

3. If k > flml.key then if the record being searched for is

in the file, it must be in the higher numbered half of the
file.

=



Consequently, after each comparison either the search
terminates successfully or the size of the file remaining to
be searched is about one half of the original size (note that
in the case of sequential search, after each comparison the
gize of the file remaining to be searched decreases by only
e So after Jj key comparisons the file remaining to he
examinedl is of size at most [n/2] (n is the number of
records). Hence, in the worst case, this method requires

O{log n) key comparisons to search a file. Algorithm binsrch

implements the scheme just outlined.

l.procedure binsrchiafile £; int i; int n,k);

/* s=search a file whose n records are ordered such that
flll.key <= fl2l.key <= ¢.s. <= flnl.key for a record i such
that flil.key <= k; i=0 if there is no sucl record else
{lil.key=k. Throughout the algorithm, 1 is the smallest index

such that fl{ll.key may be k and u the largest index such that
flul .key may be k. */
2.boolean done;

deint: I,u,m;

6.u=n;

7.done=false;
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B8.while((l<{=u) and (not done})

9.

10.m=(1+ual}/2;

/* compute index of middle record */
ll.switch (compare(k,flml.key))

124

13.">": l=m+l; /* lock in upper half */
14."=":

1 i B0

16.1i=m;

17 .done=true;

18.1

19.'<": u=m-1; /* look in lower half */
20.} /*end of case */

21.} /*end of while*/

22.1 /* end of binsrch */

WHY WE USED BINARY SEARCH:

S50 after j key comparisons, the file remaining to be examined
is of size at most (n/2**3j). For both the worst case and the
average case, this method requires 0(log n) key comparisons to
search a file and it is much better than all the searching
methods.

--Its another advantage is that it is very fast in searching
which is the requirement for our dictionary.

-='C" also supports the binary search function.
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DESIGN PROCESS

First of all, the database file has been put into an array by
taking one by one word. Then gquicksort function has been used
cn this array for sorting the dictionary. This function is
available in 'C'. There is only one field in our datahase.
%o we have sorted on this field. Records of this field are
the words of dictionar . The sorted words are in the file
named sdic. Then again, we have put the database file 1i.e.
dictionary into an array by taking reverse of each and every
word. Now the reverse words are in the array and quicksort
function is used on this array. The reverse sorted words are

in the file named sdicl.

1n  the next step, we have opened these two files sdic and

sdicl in read mode for comparing and searching the words.

We have opened another temporary file tr in write mode . In
this file, we have put choices by the user in place of

incorrect worus and also put correct words.

Another file arr have been opened in read mode in which user's

input text is there for which he will use the spell checker.

sd(): It is a procedure which have been called after opening

all the files. This procedure have put the sorted words in a
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two dimensional array wlilljl. These words are available from
gsdic file. The words have been put into array until the end
of file. Each word is stored in a different row i.e. When

Lhere is <return?, the next word is stored in next row.

sdl(}: After calling sd{}) procedure, sdl() procedure has been
called. In this procedure, the reverse words of dictionary
are put into two dimensional array wllilljl. These words arc
available from sdicl file which is opened in read mode. This
procedure have put the words into array until the file ends
and each word is stored in next row i.e. it checks for

{return> or blank and goes toc next row.

abl): This procedure is called after sd() and sdl{(}) i.e.
when both the files of dictionary words (original and
reversed) are put into array. This procedure works for the
input text file until it ends i.e. it works for the whole,
input text. This procedure has taken one word from input text
file and it has stored the word into an array w3. This 1is
done by taking characters one by one and if there is any
blank, tab or carriage return, it stores the word inteoc array
w3. Thus, each word of user's input text is stored in this
array, when this procedure is called again and again for each

word. After this, the word has been reversed and stored 1iIn
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array wd4 or the mirror image of the word is stored in w4 for

comparing the word from end.

After storing the word in w3, it calls another procedure prl()

for searching the word. Now, we see what prl() does:

prl{): This procedure will do work when there is any word in
w3. If array w3 is blank, then this procedure will not work.
Suppose there is some word stored in w3, it will be searched
from the dictionary by this procedure. Here, we have used
binary search for searching the word. In binary search, the
whole dictionary file is divided into two parts. The word in
w3l 1is compared with the middle word of dictionary file. It
ithe word is found, then it is 0.K. otherwise it will be seen
that word in w3 is greater or smaller than middle word. If it
1s greater than middle word then the search will be in lower
half part of dictionary. If it is smaller than middle word.
then the search will be in upper half part of dictionary
because the dictionary is sorted. If next search is in upper
half portion of the file, then again this will be divided into
two parts and middle word is compared with input word. If the
word is found, the search will be stopped. Otherwise, this
process will go on. In this method, comparisons are very less

as compared -to other searching procedures. After 3
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comparisons the file portion is to be searched is equal to

(n/2%*9)

If the word is not found in dictionary, now instead of
comparing the whole word, we have compared only two or threc
characters of input word with the dictionary. For this the
same binary search has beqp applied. Resultiﬁg words are
stored in an array wb6. This same process is applied in

procedure pr() which is called by prl().

pr(} In this procedure we have taken the mirror image of
the word which is stored in w4 and the dictionary of 'reverse
words 1is in wl. After comparing two or three characters of
input word with this reverse dictionary, the resulting words
are stored in dlillj]. The words in this array have been
reversed and now stored in w5 which are original words of

dicticonary.

The words in w5 and wb are stored together in w7 for display
-the choices. The whole work has been done by calling

procedure put().

prl{) then calls df() which is designed to get the choice from
user 1i.e. the incorrect word is to be replaced by the chosen

word. If the choice given by the user is greater than the

¢4



number of choices available, it will again ask for choice by
saying that the choice 1is incorrect. Another option 1is
provided to the user to skip the word by entering the choice
0. If the choice is correct , the word in w3 ig replaced by
the chosen word from w7. The whole work of replacing the
words has been done in temporary file. After that it calls

the procedure chni().

chn() : chn() is basically used for initialising the array w7
for next word. Procedure prl() will work until the user's
input text ends. Then it will return to the main program.

In the main program, temporary file and user input file aro

closed. Then it asks user whether he wants to save the
changes or not. TIf the user says yes then it calls procedure
repl).

rep{) : TIn this procedure, temp:rary file has been opened in

read mode and user's input file has been opened in write modeo
because now the changes are to be made in the user's original
input file. Then it writes the words into user's file by
taking one by one from temporary file. This procedure goes on

until the end of file.

After this it will ask from user whether he wants to append in

dictionary or not. If the user will say 'ves' then it will



call procedure append(). This extra facility is given to the

user for appending the uncommon words in the dictionary.

append(): This procedure appends a new record in the database
file i.e. a new word in the dictionary. In this procedure,
first of all the database file (dbf file) is opened in append
mode. Then the information in the header of the file is read
into a structure. We can get the record size from the
structure of the header. We seek the database file at the end
of file. After this, a string from user is accepted and it is
written to the database file in the end with length egqual to

record size.

We get the information about time from structure that
when the database was updated last time. To update it again
after appending the word, we take current system time from
time.h and exchanges it with the information regarding time
contained im structure. The number of records will be one
less than the actual number because we have added one more
record but database 1is not updated. We increase the
information about number of records by one. Then structure is

written in the Dbeginning of file to update the header of

database.

b



DESCRIPTION OF PROCEDURES

i e Y - T

PROCEDURE NAME
PART OF

CALLED BY
PROCEDURES CALLED

PURPOSE

PARAMETERS

GLOBALS

LOCALS

SPELL-CHECKER
MAIN()
NONE

PUTS THE

DICTIONARY oF FANJABI WORDS

IN AN ARRAY Wl] . WORDS ARE IN THEIR

ORIGINAL FOERM

NONE

i - IT POINTS TO THE CURRENT WORD WHICH IS TO
BE WRITTEN 1IN THE ARRAY.

j = IT POINTS TO THE CURRENT CHARACTER
OF THE WORD TO BE WRITTEN.

W3[1- ARRAY WHERE THE DICTIONARY IS TO BE

STORED TO OPERATE WITH.
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PROCEDUORE NAME : ab

PART OF : SPELL-CHECKER

CALLED BY : MAIN()

PROCEDURE CALLED : NONE

LURPOSE : TAKES ONE WORD  FROM THE INPUT TEXT

AND PUT IT 1IN AN ARRAY W3il] , THEN 1IT
REVERSES THE WORD AND PUT IT INTC AN-

OTHER ARRAY W4Il].

GLOBALS : W3[] - ARRAY IS USED TO STORE THE WORD.
W4[] - ARRAY IS USED TO STORE THE REVERSE
OF THE TEXT WORD STORED 1IN wW3ll.
LOCALS - - STORES THE VALUE RETURN BY FGETC()
a = POINTS TO CURRENT CHARACTER OF THE
WORD IN wall .
¥ - IT STORES THE NUMBER OF CHARACTERS
OF THE WORD STORED IN W3(] , THAT
1s TC BE REVERSED.
m - IT IS COUNTER FOR ARRAY W4[].
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PROCEDURE NAME
PART OF

CALLED BY
PROCEDURE CALLED

PURPOSE

GLOBALS

LOCALS

5D1

SPELL-CHECEKER

MAIN()

NONE

PUTS THE DICTIONARY INTO AN ARRAY W1[]

HERE THE WORDS ARE 1IN THEIR REVERSE

ORDER .

i - POINTS TO THE CURRENT WORD OF THE
DICTIONARY WHICH IS BEING INSERTED
HERE WORDS OF DICTIONARY ARE IN REV-
ERSE ORDER ( MIRROR IMAGES OF WORDS
ARE STORED ).

J - POINTS TO THE CURRENT CHARACTEE OF
OF THE WORD IN REVERSE ORDER THAT
18 BEING INSERTED.

NONE.
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PROCEDURE NAME

PART OF

CALLED BY

PROCEDURE CALLED

PARAMETERS

PURPOSE

GLOBALS

LOCALS

prl

SPELL-CHECEKER

MAIN()

pri) , put{}) , df() , chni}.

NONE

TO SEARCH THE DICTIONARY FOR MATCH

OF THE WORD TAKEN FROM INPUT TEXT AND

STORED IN W3[]. AND IF IT IS FOUND DISPLAY
CORRECT OTHERWISE IF IT IS NOT FOUND
1T STORES SOME WORDS FROM THE DICTIONARY

INTO ARRAY W6I[] HAVING SAME STARTING CHA

~RACTERS AS THAT OF INPUT TEXT WORD.

W3[] - HAVING THE WORD FROM INPUT TEXT.

W1ll] - HAVING THE DICTIONARY OF PANJABI

WORDS IN ORIGINAL ORDER .
W6[] - HAVING THE WORDS FROM DICTIONARY
STARTING WITH SAME CHARACTERS AS
THAT OF INPUT TEXT WORD.
f - POINTS TO THE WORD FROM THE
DICTIONARY FROM WHERE THE SEARCH
IS TO BE DONE
1 - POINTS TO THE WORD FROM THE
DICTIONARY UFTO WHICH SEARCH IS TD
IHE DONE.
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x1 - POINTS TO _ THE CURRENT WORD oF
DICTIONARY WHICH IS BEING MATCHED
WITH THE TINPUT TEXT WORD

s - STORES THE VALUE RETURNED BY THE

THE FUNCTION MEMCMP { }
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PROCEDURE NAME
PART OF
CALLED BY

PURPOSE

PARAMETERS

GLOBALS

pril}

SPELL- CHECKER

prlil
THIS PROCEDURE IS ONLY  THEN  WHEN
WORD OF TEXT IS NOT FOUND IN  THE
PROCEDURE  prl(). ACTUALLY THIS  STORES
THE  WORDS  FROM THE DICTIONARY  WH-
ICH HAVE  SIMILAR TAILING  CHARACTERS
AS THAT OF INPUT TEXT WORD  INTO
AN ARRAY  NAMED Ww5( 1.

NONE

ml - STORES THE NO. OF WORDS OF THE

DICTIONARY

W4ll - IT STORES  THE MIRROR IMAGE  OF
ONE WORD FROM  INPUT TEXT.

Wll] - IT STORES MIRROR IMAGES OF ALL
THE DICTION'RY WORDS ( MEANS STORES
DICTIONARY OF INVERTED WORDS )

dl1 - STORES THE MIRROR IMAGES OF WORDS
HAVING  SAME TAILING CHARACTERS
AS THAT OF INPUT TEXT  WORD.

W5[] - STORES ?HE ORIGINAL  WORDS  WHICH
ARE  STORED IN  dll.
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LOCALS : £ = IT POINTS TO THE POSITION OF THE

FROM WHERE THE SEARCH Is TO BE

STARTED.
1l - IT POINTS TO THE POSITICN OF THE

UPTO WHICH THE SEARCH IS5 ToO BE

DONE .

s = STORES THE VALUE RETURN BY FUNCTION
MEMCMP .

e - SUBSCRIPT FOR THE ARRAY W5I[1.

k - SUBSCRIPT FOR THE ARRAY wall.
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PROCEDURE NAME : putl)

PART OF : SPELL - CHECEKER

CALLED BY . prlll

CALLING PROCEDURE : NONE

PARAMETERS : NONE

PURPOSE : THIS PROCEDURE IS DESIGNED T PUT
ALL THE WORDS WHICH HAVE SIMILAR
STARTING AND ENDING CHARACTERS AS
THAT OF INPUT WORD FROM THE TEX?

WHICH IS5 NOT FOUND IN THE DICTIONARY.

GLOBALS : gl - IT STORES THE NUMBER OF WORDS
WHICH ARE STORED IN well.

pl - IT STORES THE NUMBER OF WORDS
WHICH ARE STORED IN wsil1.

W5[1-IT STORES THE WORDS WHICH FHRUE

SIMILAR ENDING CHARACTERS AS THAT
OF INPUT TEXT WORD.

wel]-IT STORES THE WORDS WHICH HAVE
SIMILAR STARTING CHARACTERS AS THAT

F INPUOT TEXT WORD.

W7l1-IT STORES ALL THE WORDS THAT
ARE IN W5[1 AND W6 .
LOCALS : hl - STORES HQ OF WORDS IN well.
h2 - STORES NO OF WORDS IN ws([1].
h3 - STORES NGO OF WORDS IN W7ll.
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PROCEDURE NAME : chnt)

PART OF : SPELL - CHECEKER

CALLED BY : prlil

CALLING PROCEDURE : NONE

PARAMETERS : NONE

PURPOSE : THIS PROCEDURE IS DESIGNED TO INITIALISE

W711 ARRAY r AFTER DISPLAYING OPTIONS

FOR ONE WORD.
GLOBALS : W7/l] - THIS IS5 THE ARRAY WHICH STORES
ALL AVAILABLE OPTIONS FOR THE g
USER.
LOCALS 2 %2 = ET POINTS TO iTH ELEMENT OF THE

ARRAY wW701.

j2 = IT POINTS - TO JTH CHARACTER.



PROCEDURE NAME : afl)
PART OF : SPELL - CHECKER
CALLED BY : prli)

CALLING PROCEDURES : NONE

PARAMETERS : NONE

PURPOSE t THIS PROCEDURE IS5 DESIGNED TO TAKE
OPTION ENTERED BY THE USER FROM
KEY _ BOARD TO REPLACE THE INCORRECT
INPUT TEXT WORD WITH THE WORD THAT
15 SAID BY THE USER FROM THE

GIVEN OPTIONS.
GLOBALS : b - STORES THE TOTAL NO OF WORDS IN
W701 ARRAY.
W7(] - STORES THE WORDS HAVING SIMILAR
STARTING AND CHARACTERS AS THAT OF
INPUT  TEXT WORD.
W3[] - STORES THE INPUT TEXT WORD.
1.OCALS : k2 -STORES THE NO OF WORDS THAT ARE 1IN
w7ll.

g2 -IT STORE THE OPTION GIVEN BY USER.
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PROCEDURE

PART OF

CALLED BY ; MAIN() .}

I'EOCEDURES CALLED : NONE n

PARAMETERS : NONE

PURPOSE : THIS PROCEDURE IS DESIGNED TO IMPLEMENT
ALL CHANGES THAT ARE MADE BY USER
AFTER FINDING ITS INPUT TEXT INCORRECT
» ACTUALLY CORRECTED FILE IS DIFFERNT
FROM TEXT FILE . SO THIS PROCEDURE AFTER
ASKING FROM USER TO CHANGE , COPIES THE
THAT CORRECTED TEMPORARY FILE TO ORIGINAL
TEXT FILE.

GLOBAL : NONE

LOCAL | : ¢1 - TO STORE THE CHARACTER RETURNED BY

. FUNCTION fgeti().



PROCEDURE NAME : append(}
PART OoF : SPELL-CHECKER
CALLED BY : maint)

PROCEDURES CALLED : app_dbf()

PARAMETERS : NONE

PUORFOSE : THIS PROCEDURE 13 DESIGNED TO HELP
THE USER TO ADD HNEW WORDS INTO THRE
DICTIONARY WHICH ARE ACTUALLY
CORRECT BUT AS THEY ARE NOT IN THE
DICTIONARY 50 THEY CAUSE ERRORS.

GLOBALS : mnl]l- THIS ARRAY STORES THE WORD THAT IS

TO BE APPENDED 1IN THE DICTIONARY.
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ab()

YES

START
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sdi()
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¥ o= (Fe+L)/2

l

8
H
H

'

AT HIXL

th

L =¥-1
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COHPUTE

l = x-1

CONPUTE
x=(f+l)/2

CONPUTE
f= x+1

CONPUTE
U=¥

v

PUT HLvl
IHTO
ARRAY W6[n]

¥

COMPUTE
n =n+i
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FROCEDURE
pri)

'

CALL  THE
FROCEDURE
putd)

!

CAL HE
lﬁt?? ED UﬁE

{

CALL _ THE
FPROCEDURE
chnt}

sTOPR
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pr()

START

L=¥-1

X1 = (F+L)s2

F=¥i#

ce



¢

H E =8
H } 0F
HO S DICT.

COMPUTE
1 =xi

]

CORPUTE
x=(f+1)/2

COHPUTE
f= x+l

CONPUTE
U=

e

FUY “HIEUI
ARRAY DS[nl

'

COMPUTE
n =nt+i

!

S=(ONPARING
THD CHARS
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F
bLY1]
[5

YES

BLANK
OR TAB_ '\t'
OR
RETURN "

CONPUTE
NSCHI=DLY)

Y

COMPUTE

M= M

: |
COHPUTE
y=y-{
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put()

gty

:

COHPUTE
Hi = Hi#i

/ ol /

l

COHPUTE
H2= Qi+i

CONPUTE
HZ = H2+i

YES

¢4

CONPUTE

H3 = H3+i
YES

NO



rep()
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sort()

gsorti)
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LOGICAL IMPLEMENTATION:

spell checker() : 1. CORRECT WORD

'INPUT TEXT '======sz==z==s======) | OR

| i i INCORRECT WORD

; WITH SUGGESTIONS i

b2
.

Replacement i 1. CORRECT WORD IS TAKEN |
: i AS SUCH

i 2. INCORRECT WORD IS

+ REPLACED WITH THE CHOICE.

\  GIVEN BY THE USER i

Choice entered
=================} :GUTPUT TEXT

For testing the spell checker, we toock a text file "text' in
which punjabi words were entered for checking their spellings.

The words in this file were
Bt tarer am Taw wfxm W Gz
Cing WY iy B¢ Gty

-—

The spell checker starts working after pressing <return?.
Then it asks the user "ENTER THE NAME OF FILE FOR CHECKING
SPELLINGS" . We entered the name 'text' for checking the

spellings.
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The spell checker works for each word of the file '"text' and
checks the =spellings by comparing each word with the
dictionary available to it.First of all, “'@,ﬁ“ was checked

and it was found correct .Then the word is displayed on the

soreen and the message 1s displayed "WORD IS CORRECT”

similarly, "@.#" was found correct. Then, "&Z¥ " was

found incorrect .The word and its mirror image was displayed
and message "WORD IS INCORRECT". The choices were also

displayed on the screen

we gave the choice 1 and "t}q‘%“ is replaced with "~ J}%"
in temporary file 'tr' . Hence, all the words were checked by

spell checker. Next incorrect word was "B,;,-_ré‘{aa' "  The

choices for this incorrect word were

1. S AIITET

we entered the choice 1 and “‘%l-,"lrj'aj " ig replaced with
| P ] b2
'&?_m " in file 'tr'. Then, " iR, " =135 "

" @h{' » are found correct and "@E&[TA " is  found

i



incorrect. The word and its mirror image is displayed on the
screen and the message that "WORD IS INCORRECT" . The choices
displayed were as follows:

1. Bqe

2. B Bl

We entered the choice 1 and "éiﬁ?ﬁgﬁm word 1s replaced with

"ﬁg‘gigl " word, but in the temporary file 'tr'.

After checking all the words, the spell checker asks the user
"WHETHER YOU WANT TO SAVE CHANGES". We entered the 'yes' for
our input file "text' and all the changes were saved i.e. the
original file is replaced with the new selected words from the
choices. The spell checker ﬁsks "WHETHER YOU WANT TO APPEND
IN DICTIONARY". We entered the choice 'no' for this and exit
to the spell checker. Now. the input file 'text' is free

from all spelling mistakes.
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TOP LEVEL PSEUDOCODE:

Open files 'sdic' and 'sdicl' in read mode
Open file 'tr' in write mode
do scr

Open the text file in read mode which is to be checked for
spellings

do sd

do sdl

N0 WHILE end of input file (these words are in input file)
do ab
do prl

write the word into temporary file '"tr'
ENDDO

cloge input file and temporary file "tr'

IF you want to save changes
THEN
do rep
ELSE
goto next statement
ENDIF

1F you want to append in dictionary
THEN

do append
ELSE

goto next statement
ENDIF

17



PSEUDOCODE FOR scr()

O WHILE character get from keyboard is not "‘n'
ask for '‘n' character from keyboard
ENDDO

ask for the name of the input file from user which is to be
checked for spellings

get filename

—— e e e e e e e i ———

Initialise 'i' equal to zero

]

DO WHILE (either end of file 'sdic' or 'i' is greater than
2000)

initialise '3j' equal to zero

DO WHILE (either get character is return or 'j'
is greater than 19)

get next character from file 'sdic’
store it in an array wlillj]

increment 'j' by one
ENDDO

initialise array wlilljl equal to zero

increment 'i' by one
ENDDO
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PSEUDOCODE FOR sdl()

Initialise 'i' equal to zero

DO WHILE (either end of file 'sdicl' or '"i' is greater than

2000)
initialise 'j' egual to zero

DO WHILE (either get character is return or 'j'
is greater than 19)

get next character from file "sdicl’
store it in an array wllilljl

increment '3' by one
ENDDO

initialise array wllillj] egual to zero

increment *i' by one
ENDDO
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PSEUDOCODE FOR ab()

Get a single character from input text file

IF it is end of file or blank or return or tab
THEN

put this character into file '"tr'
ELSE

initialise 'a' equal to zero

DO WHILE (get character is not end of file or blank
or tab)

store the character in array wilal

increment "a' by one

get next character from input text file
ENDDO

ENDIF

initialise 'y' equal to one less than length of string
contained in array w3l

DO WHILE ‘'y' is not equal to zero

IF w3ily]l is blank or tab or return
THEN

goto next statement

ELSE
store the contents of w3ly]l in wé4im]
increment 'm' by one
decrement 'y' by one
ENDIF

ENDDO
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PSEUDOCODE FOR prl()
Initialise f=0,l=no of words in dictionary - 1
DO WHILE ({(f<=1}
compute xl=(£+1)/2
compare the strings in w3[] and wlxl]

store the value returned after comparing in a
variable named s

/* if two strings are equal wvalue of s will be '0°
if w3 1s greater than wixl] value will be 1

otherwise the wvalue will be -1 * /
IF s=0
THEN
return to main
ELSE
IF ==-1
THEN
compute l=x1-1
ELSE
compute f=x1+1
ENDIF

ENDIF
ENDDO

lnitialise f=0,l=no of words in dictionary
DO WHILE {f<=1}
compute x1=(f+1)/2

compare only first two characters of the
gstrings in w3l]l and wlxl]

store the wvalue returned after comparing in a
variable named s

/* 1f two strings are equal value of s will be '0°
if w3 is greater than wixl]l value will be 1
otherwise the wvalue will be -1 */
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ENDDO

do pr().
do put().
do df().

do chn().

IF Szﬂi
THEN
compute v=xl.
DO WHILE (s=0 and wv<{=({x1+3))
put string wlv] into wé(nl.
increment 'n' by 1.

increment ‘v’ by 1.

compare strings in w3 and
and store the value in s.

ENDDO
ELSE
IF s=-1
THEN )
compute l=xl1-1.
ELSE
compute f=x1+1.
ENDIF
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PSEUDOCODE FOR pr()

initialige f=0,l=no of words in dictionary - 1.

DO WHILE

ENDDO

(£<{=1)
compute x=(£f+1)/2
compare the strings in wd4l]  and wllixl]

store the wvalue returned after comparing in a
variable named s.

/* if two strings are equal wvalue of s will be '0'
if w4 1is greater than wllx] value will be 1

otherwise the wvalue will be -1. xS
iF =0
THEN
return to main.
ELSE
IF s=-1
THEN
compute l=x-1.
ELSE
compute f=x+1.
ENDIF
ENDIF

Initialise £=0,1l=no of words in dictionary .

DO WHILE

(£<=1)
compute x1=(£+1)/2 .

compare only first two characters of the
strings in wdl]l and wllixl .

store the value returned after comparing in a
variable named s.

/* if two strings are equal wvalue of s will be '0'
if wd 1is greater than wllx] value will be 1
otherwise the wvalue will be -1. *f
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IF s=0.

THEN
compute v=x,
DO WHILE (s5=0 and wv<{={x+3))
put string wllv] into w5I[nl.
increment 'n' by 1.
increment 'w! by 1.
compare strings in w4 and
and store the value in s.
ENDDO
ELSE
IF s5=-1
THEN
compute l=x-1.
ELSE
compute f=x+1.
ENDIF
ENDDO
initialise k=1,
DO WHILE k<=n
initialise e=0.
initialise 11= length of the string in
DO WHILE 11:=0.

IF d4[k1l11]

THEN

ENDIF

compute w5([(kllel = dlkl[11].

compute wilkllel=0.

increment e by 1.

decrement 11 by 1.

ENDDO

increment k by 1.

ENDDO.
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IF s=0.

THEN
compute v=x.
DO WHILE (s5=0 and wv<{={x+3))
put string wllv] into w5[nl.
increment 'n' by 1.
increment.‘v‘ by 1.
compare strings in w4 and
and store the value in s.
ENDDO
ELSE
IF s=-1
THEN
compute l=x-1.
ELSE
compute f=x+1.
ENDIF
ENDDO
initialise k=1.
DO WHILE k<=n
initialise e=0.
initialise 11= length of the string in
DO WHILE 11>=0.

IF. d[kll11]

THEN

ENDIF

compute w5(kllel = dlkl[11].

compute wS[kllel=0.

increment e by 1.

decrement 11 by 1.

ENDDO

increment k by 1.

ENDDO.
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PSEUDOCODE FOR df()

initialise k2= no of options availablel(words in array w7)

DO WHILE g2 > k2

ask user to enter his choilce to replace with
the incorrect word with .

ENDDO
1F qg2=0
T'HEN
return to calling procedure.
ELSE
replace string in w3 with w7[g2].
ENDIF

PSEUDOCODE FOR put()

Initialise hl,h2,h3,t1,t2 equal to ono
initialise gl equal to the number of words in array wé
initialise pl, the number of words in array w5
DO WHILE hl is Iess than gl
copy the word from w6[hl] into w7[hl]

increment hl by one
ENDDO

initialise h2 equal to (gl+l)
DO WHILE h2 is less than (pl+gql)

copy the word wS5[h2] into w7[h2]

increment h2 by one
ENDDO

DO"WHILE h3 is less than (pl+gl)

put w7lh3] to the screen

increment h3 by one
ENDDO
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PSEUDOCODE FOR chn()

Initialise array w7

PSEUDOCODE FOR rep()

open the temporary file "tr" in read mode.
open the input text file in write mode.
DO WHILE not end of "tr" file

put one word from "tr" file into input file.
ENDDO .
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PSEUDOCODE FOR append()

10 WHILE get character from key-board 1is not M
ask the wuser for next word to append.

do app_dbf
ENDDO

PSEUDOCODE FOR sort()

Open file sdicl in write mode
Open file namell in read mode
Initialise i=0
DO WHILE not end of file namell or 1<=200
.compute j=0
DO WHILE get character is not return "‘“n' or j<=19
compute wlilljl=c
increment i by 1
get next character from file namell

ENDDO
ENDDO

do gsort()
close files

clogse files sdicl and namell
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PSEUDOCODE FOR reversel()

Initialise t=0
Open file dic.txt 1in read mode having pointer 'fp’
Open file namell in write mode having pointer 'fpl'
DO WHILE t=0

do rev(fp,fpl)
ENDDO

PSFIINDOCODE FOR rewv()

Get one character from input file having file pointer 'p'
and store in 'c¢'

1F c is end of file
THEN

compute t=1
ENDIF

IF ¢ 1is not . equal to return '"‘n' or eof or blank ' °*
THEN

do revip,pl)
ENDIF

Put one character to the output file having pointer 'pl'
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ENVIRONMENT

For the develcopment of any good computerised system, it 1is
essential to have a good blend of hardware and equally good
system software available. NIC being the pioneering national

computer organisation has all the latest technology available

at its state headgquarters.

Following is a brief description of hardware and software used

during the course of project development

HARDWARE
The whole work is done on HCL PC SUPER-AT and L32QI Dot Matrix

Printer whose system configuration is as follows

HCL Super Chip PC/AT 386

1t 13 a multiuser system with six dumb terminals attached to

g

MAKE : BCL Super Chip PC/AT 386

MAIN MEMORY : Base 640 KB Extended 7168 KB

SECONDARY MEMORY : 1 Hard Disk of 300 MB

MICROPROCESSOR : INTEL 80386 running at 20
MH=z :

MATH COPROCESSOR : INTEL 80387 running at 20
MH=z
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TEEMINALS : 6 HCL make dumb terminals
FLOPPY DRIVE : H5-1/4" High Density Drive

CARTRIDGE TAPE DRIVE : S5tandard Cartridge Drive
supporting 60 MB or higher

GIST TERMINALS:

Since our project is to deal with Punjabi, so for doing work
in Punjabi we were provided with the GIST (Graphics and
Intelligence based Script Technology) terminals. GIST makes
it possible to interact with the computer in most Indian
languages and a few foreign lénguages. It adapts available

English software to provide a universal script processing

environment.

Compatability of GIST Terminals
The GIST terminal provides emulation for
{i) 1IBM ANSI terminal
{(1i) DEC VT-52 terminals
(1ii1) DEC VT-100 terminals
{iv) DEC VT-220 terminals

(v) DEC VT-320 terminals
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So computers using any of these terminal types can be upgraded
for multi-lingual script interaction by replacing it with a
GIST terminal.

Since the terminals attached to the HCL-386 system are having
the type DEC VT-100, so the system has been upgraded to have

interaction with the GIST terminals.

PRINTER

The L32QI Printer is a parallel interface dot matrix printer
which provides a range of types of high quality printing while
maintaining a high standard of performance and reliability.
The following features are provided

- 132 Column printer at 10 cpi

- Bidirectional printing using logic seeking to maximize
printing efficiency.

- Standard IBM PC compatible character sets plus eight
software selectable alternate international character sets
{EPSON fXBU Compatible). Printable draft mode characters may
be redefined using FX-80 compatible down loading.

- Correspondence guality printing selectable by push button,

91



microswitch or software command.

- Printing of underline, double width, emphasized, double
strike, subscript or superscript characters.

- High resclution Bit Image Graphics. IBM compatible line and
Mosaic Graphics in both Draft and CQ modes.

- Switch and software selectable fc;m lengths.

- Various vertical and horizontal tab settings.

- Rear and bottom paper insertion path for fanfold paper,
front insertion for cut sheets. Sensor switch detects when
paper required.

- Operational control panel .with POWER ON and ONLINE
indicators and ONLINE, LINE FEED/FORM FEED and Correspondence
Quality (CQ) push buttons.

- Integral anti-noise cover with paper tear bar.

A serial interface option can be implemented by the user at

site.
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SYSTEM SOFTWARE

XENIX is the most popular implementation of the UNIX operating
system at the micro level. This system is at the heart of
more working multi-user business solutions than all other UNIX
system versions combined. Today, the SCO XENIX System V
offers the most productive, powerful and flexible operating
environment available for PCs.

A powerful multi-user, multi-tasking operating system, SCO
XENIX System V allows file sharing between independent
terminal operators or between application programmers under
the control of one or more users. Originally devélcped by
Microsoft Corporation, XENIX has become the standard UNIX
System implementation for personal computers today, installed
on more than 85% of all Microcomputers running any version of
the UNIX System world-wide.

SCO XENIX System V consists of three modules

(a) Operating System

(b) Development System

{(c) Text Processing System
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(a) Operating System

It containg the full set of XENIX utilities required tc run
business applications, administer the system, edit files and
communicate with others. , cshl(advanced c shell), wvshivisual
shell), wvi(visual editeor), electronic mail, uucp and over 100
other UNIX System commands.

The hard disk can be shared between seperate XENIX and DOS
partitions, allowing the user to alternate between operating
systems. Utilities are provided for moving files between the
XENIX and DOS environments.

{b) Development System :

1t supplies all the tools needed to write 'C' and assembly
language programmes as well as providing a powerful DOS cross
development environment to create programs for both DOS and
UNIX.

() Text Processing System

i1t contains tools for the preparation of large or complex
documents. Included are the nroff, document formatter, macro

packages and special formatting tools.
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Our system has been developed in 'C' language because it is a
powerful tool for system programming.

'C' Language Characteristics:

C 1is a language of functions,data types, assignments and flow
control. To program in 'C', a function must be called and
most functions return values. The value returned from a
function, the value of a data variable , or the value of a
constant can be used in an assignment statement to change the
value of another variable. With the addition of flow control-
if, while, for, do, switch the 'C' language takes on the
structure of a high level language, enabling and promoting

good programming style.

In 'C', pointer variable can be declared that points to any
data type. The address arithmetic of 'C' is sensitive to the

properties of the pointer being adjusted. Pointers to

functions are also supported.

'c' functions are recursive by default. A function can be
coded that does not work in a recursive operation, but the

language tends to naturally support recursion and requires

little recursion programming effort.
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'¢' allows to develop a program in multiple source files that
are independently compiled. The relocatable object modules of
individual source files are linked into a single executable

program.

The 'C' language has no input/ output operations. The
compiler compiles a language of functions, and all input and
output is dﬂée with functions. Because of this feature, a
standard 1library of functions has evolved, and this standard
is what gives C its most endearing guality.C language code can

be portable.
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CONCLUSION AND REMARKS
The work done during the System Development Project is
discussed 1in detail in the chapter 'Design'. The spell
checker developed checks and corrects the spellings of Punjabi
and other Indian languages text. Although it works well, yet
there are some enhancements for the efficient working of the

spell checker which are as follows:

1.Linking to an Editor:

The spell checker can be linked to an editor and thus it will
work more efficiently. It can become more user friendly. The
user can work with the spell checker on-line . Then its
another advantage will be that it will check the spellings in
he%ween the file. The user can see the incorrect words and
correct words on the screen where file exists. Thus, linking

Lo an editor is important enhancement for spell checker.

2.Compression of dictionary:

The dictionary of words can be compressed / compacted to save
{the memory space as there are thousands of words and they are
sorted. So compression 1is easy. There are standard 100
compression algorithms existing at this stage. Any suitable

method can be applied for compression.
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We know dictionary is sorted. So generally, adjacent words
have some characters common. So instead of writing samc
sequence agaln and again, a code can replace that and memory
space can be saved. e.g.

TH>
)

1

Y

BT i

common in these words. So it can be coded.

2. f;jq?ﬁg
is

Compression algorithm can be implemented in one of three ways:

(a)Software:

Implementation of this algorithm takes 30 microseconds to
compress a character. Thus, it is not very efficient method
of compression.

(b)Microprogramming:

Inplementation of this algorithm takes 2 microseconds to
compress a character, When there in no hardware facility
available, then this is the best method of compression.

{c)Special Hardware:

Implementation of this algorithm takes fraction of microsecond
Lo compress a character. Thus, this is the best and most
efficient method of compression but for implementing this

method, hardware facility should be available.

3
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3.0rganisation of Dictionary:

We know that all words of a language have different frequency
of their usage in text.e.g. I, is, am, are etc. words have
highest frequency in & Fnglish text. Some words have very low
frequency of their occurrence in text. e.g. name of any city
or person. So we can divide the dictionary in two parts.
Cne part that contains a pool of words which are commonly used
and these words are chosen by experience. These words are
kept in RAM always because to search these words, it will not
Lake so much time. The words of Punjabi can be
Second part of the dictionary is kept on the peripheral device
« on the hard disk. This part will contain the words like

which aie not commonly used.

99



ANNEXURES



WD

-4

L4

g |

Rt il of] iy &

™

L]

ANNEXURE - L

LY CODES FOR PUNIaRL LETTERS:

=0

474 = 448 o 433

479 = 449 w 479

477 z 45¢ L 471

477 = 4ty = 475

d?i‘_ = .&IE?_ £ ".EE

477 T 457 2 477,418
435 = 454,455 T 488,481
435 s ATE ) 489

437 = 457 f 475
428 = 4cg < 477

429 = 459 5 447

445 ¥, 468 ] 418
441 2 454,467 Tn ARG

447 = de3, 464 G 467

4473 = 465,466,407 r 474

444 = ACG 31 47¢
44T, = 4474409 € 478
448 = 409,478

447 .= 434,437

J00



ANNEXURE -1IL

Jsmdt vEw Am

.91'

{od



{o2



185



i,

Log



BIBLIOGRAPHY



BIBLIOGRAPHY

1.Jean-Paul Tremblay, Paul G. Sereﬁson, "An Introduction to
Data Structures With Applications”, (Tata McGraw-Hill
Publishing Company Limited).

2 Eilis Horowitz, Sartaj Sahni, “Fundamentals of Data
Structures in Pascal”.

3.Whitten,Bently,Barlow, “System Analysis and Design Methods",
{galgotia publication pvt. Ltd.)

4.5tan Kelly-Bootle, "Mastering Turbo C", (BPB publications).
9.5teven Holzner,Peter Norton,"C Programming:The Accessible

Guide top Professional Programming”, (Prentice Hall of India
Limited).

6.Brian W, Kernighan, Dennis M Ritchie,"The € Programming
Language"”, (Prentice Hall of India Limited).

T.Manuals:

(a) 3C0 Lyrix Release 6.1.0
{b) User Manual of "DCM GIST Terminal"



	m90934
	90934

