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FLOWCHARTS

In order to communicate with the computer, a computer language is used. However, since the computer does not have its own brains, it is foolish to expect common sense from it. Therefore, to get the computer to perform one task, a series of instructions are to be given in a computer language.

A program is a set to instructions given to the computer by the user, in a computer language, to get the computer to perform a certain task. These instructions are to be defined in a proper sequence and not haphazardly given. This specific sequence of instructions designed to get the desired result is called an Algorithm. 

Diagrammatical presentation of an Algorithm is known as Flowchart. Thus, a Flowchart is a pictorial presentation of the sequence of steps involved in solving a problem. 

SYMBOLS USED IN FLOWCHART:

	1. START/END
	


	2. INSTRUCTION FLOW LINE

 
	           OR 

	3. INPUT/OUTPUT
	


	4. PROCESS
	


	5. DECISION
	


	6. ON-PAGE CONNECTOR
	


	7. OFF-PAGE CONNECTOR
	


	8. PRINT
	


	9. DISPLAY
	


	10. ONLINE STORAGE/FLOPPY DISC
	


	11. MAGNETIC TAPE / SEQUENTIAL ACCESS STORAGE
	



Illustration: Compute and print simple interest.




    START




INPUT P,R,N







       I = P*R*N/100




                                 PRINT I






     
    END

P,R,N & I are variables as they can assume any value, i.e., their value is not fixed.

LOOP

When some portion of a program is to be executed repetitively, we create a loop. This loop may be set according to the happening of certain condition or it may be preset for specified number of times.

Loop set according to the happening of certain condition – An illustration: 




    START





INPUT P,R,N






       I = P*R*N/100







             PRINT I








 

YES

  MORE





        RECORDS?







  NO






     
    END

Loop set for specific number of times - An illustration:

Find and print first 10 multiples of a number:


    START





      INPUT N






                C = 1







         M = N*C







             PRINT M







       IS

 NO

C = C+1






  C = 10?







YES






     
    END

COUNTER: A counter is a variable used to store the count of the loop. When the counter reaches the pre-set value, the program gets out of the loop. The use of the counter may be of two types- one for performing the loop a specified number of times and other as a variable for computation purpose. In the above example, a counter “C” has been used and it serves both the purposes. 

ACCUMULATOR: A memory which is used to store intermediate results during the execution of loop is called accumulator. It is generally used for computing cumulative results of mathematical expression within the loop. Accumulators are usually given an initial value 0 or 1 depending upon the logic of the program. If the accumulator is used to accumulate a sum, initial value of accumulator is given 0. If the product of a series is to be computed, the initial value of accumulator is given as 1.

Draw a flowchart to find the sum of first 100 odd numbers.


START


S = 0



A = 1



S = S + A


A = A + 2



15







       A > 199

?


  






     YES


PRINT   S



STOP

Here, S has been used as an accumulator and its initial value is taken as 0.
ARRAYS: A variable can store and represent only one value. Some times it is required to store a list of values and refer then by a common name. E.g. production of 12 months of a year is a set of similar items and we would like to use the same name to refer to this list of values. We may use P1, P2, ...... P12 as variable names. This ensures that different variables belonging to same class are called by a single name. Example P. The 1,2,3,...... used in the above variables are called subscripts and P1, P2 etc. are subscripted variables. 

Illustration: Draw a flowchart to accept marks of students in six subjects and print average marks. 

                                                                   STARTS

READ M (X); X = 1,2, ---6



S = 0



X = 1



S = S + M(X)



X = X+1








NO      
 IS

X > 6?









YES


A = S/6



PRINT A








NO







       MORE

  RECORDS ?









YES

STOP

Solved Problems On Flowcharts:
Q1.
Draw a flowchart to print the higher of any given two unique numbers.
START



READ A, B



  IS             YES








A > B?


 PRINT A










       NO


PRINT B




STOP
Q2.
Draw a flowchart to find the sum of first 100 odd numbers.


START


S = 0



A = 1



S = S + A


A = A + 2



NO
IS






       A > 199

?


  






     YES


PRINT   S



STOP

Q3.
Draw the program flowchart for finding the sum of squares of first 20 odd numbers

                                                                  START

                                                                  S = O          

                                                               A = 1


                                                              S = S + A * A

                                                                  A = A + 2

                                               NO                  IS

                                                                   A > 39   

                                                                       ?

 






     YES

                                                                PRINT    S

                                                                   STOP            

Q4.
Draw a flowchart to print the factorial of any given positive non-zero integer K. (The Fctorial of K is defined as: 1 * 2 * 3 * ... * K).

                                                                     START








    READ   K

                                                                    P = 1

                                                                    A = 1


                                                                    P =  P * A



                                                                  A = A + 1 

                                                                     


                                                           NO     IS

                                                                   A > K  

                                                                      ?


                                                                           YES


                                                                PRINT     P      



                                                                  STOP

Q5.
Draw the flowchart which will calculate the sum of the first N multiples of an integer K, i.e., 1 * K + 2 * K + ... + N * K


                                                                        START

                                                                     

                                                                  READ N, K

                                                                          S = O  

                                                                         C = 1

                                                                     S = S + C * K

                                                                    C = C + 1

                                                        NO            IS                     

                                                                       C > N

                                                                          ?

                                                                               YES 

                                                              PRINT       S                            

                                                                       STOP

S – Sum of the given series

N – Number of multiples

K – Integer

Q6.
Draw a flowchart to print the sum of the following series:
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                                                                            START  

                                                                         READ  N 


                                                                           S = 0

                                                                            C = 1



                                                              S = S + C/[(C + 1) * (C + 2)]


                                                                               

                                                                       C = C + 1


                                                            NO            IS

                                                                          C > N

                                                                             ? 

                                                                                 YES

                                                                     PRINT    S

                                                                         STOP

Q7.
Draw a flowchart to generate the Fibonacci numbers: 1,1,2,3,5,8,13, ..., N terms (in the Fibonacci series, each number is equal to the sum of the previous two numbers).


                                                                  START


                                                                

                                                               READ  N



                                                               FN = 1



                                                                 SN = 1



                                                           PRINT

                                                           FN, SN



                                                               C = 3



                                                           TN = FN + SN



                                                             PRINT  TN



                                                              FN = SN



                                                               SN = TN              



                                                               C = C + 1



                                               NO               IS

                                                                C > N   

                                                                    ?  


                                                                      YES


                                                                 STOP   

Q8.
Draw a program flowchart to find the biggest of three numbers Q1, Q2 and Q3. The biggest is stored in location H.

 
                                                                     START



                                                              READ Q1,Q2,Q3



                                                                  H = Q1



                                                                       IS          YES

                                                                   H < Q2                     H = Q2

                                                                       ?


                                                                NO


                                                                       IS

                                                                    H < Q3       YES

                                                                        ?                         H = Q3


                                                                  NO



                                                             PRINT  H



                                                                  STOP

Q9.
The weights of newly born babies in a hospital are input to a computer. The hospital incharge is interested to find the maximum, minimum and mean weights of all the babies. Draw a suitable flowchart


START


READ   N



READ   W



H = W

L = W



TW = W



C = 2










IS              NO

C ≤ N










YES

MW = TW/N

READ W












PRINT MW,H,L


TW = TW + W










IS             NO

STOP







      W > H?         









    YES








         H = W                  IS










    W < L









  NO          ?











         YES











     L = W





                C = C + 1
H = HIGHEST WEIGHT/ L = LOWEST WEIGHT/ TW = TOTAL WEIGHT

N = NUMBER OF BABIES / W = WEIGHT OF A BOBY

Q10.
A company gives discount to its customers on the following basis:

The adjoining discounts are allowed, if the customer’s balance is below Rs.50,000, otherwise the rate of discount is reduced by 2%.

	Quantity Ordered
	Normal Discount

	1 – 399
	6%

	400 – 599
	8%

	600 – 799
	10%

	800 – 999
	12%

	1,000 and above
	15%



START


READ Q, BAL










 IS       YES

                                                                    Q < 400                        D = 6

                                                                          ?














                                             NO














 IS       YES







        Q < 600                      D = 8








  ?

                                                                            NO











                                                                          IS       YES







        Q < 800                   D = 10








  ?








     NO

                                                                         IS           YES







       Q < 1000                  D = 12








  ?








       NO


D = 15











 IS              NO

  





   BAL < 50000                     D = D-2







   
  ?







   YES







     PRINT D



STOP

Q11.
Draw the flowchart for finding the amount of an annuity of Rs. A in N years, rate of interest = r%, R = 1 + r and this amount is given by the following series:


S = A + AR + AR2 + ... + ARN-1

START


READ A, r, N


R = 1 + r


S = O

C = O


S = S + A * R ^C



C = C + 1








       NO
 IS

                                                                  C > N – 1

?








     YES


PRINT    S



STOP

Q12.
Assume that imported goods from foreign countries are classified into 4 categories for the purpose of levying customs duty. The rate for each category is as follows:


Class/Categories (K)
Categories of Goods
    Custom Duty (%)










On Values of Goods (V)



1


Foods, beverages


8



2


Clothing, footwear


12



3


Heavy machinery


15



4


Luxury items



20


Draw the flowchart for computing the appropriate customs duty.


START


READ K, V



IS           YES







        K=1 ?                         CD = 0.08*V









    NO








IS           YES

                                                                     K = 2 ?

         CD = 0.12*V

    NO















           IS           YES







        K = 3 ?

           CD = 0.15 * V









    NO


CD = 0.20*V


PRINT CD



STOP

Q13.
Draw a flowchart to calculate the commission of a sales representative based on the following set of rules:


(i)
If the sales is less than Rs.5,000, there is no commission.


(ii)
If the sales is Rs.5,000 or above but less than Rs.50,000, then the commission is 
computed @10% of the sales.

(iii)
If the sales is Rs.50,000 or above, the commission is Rs.5,000 and @12% of the sales above Rs.50,000.


Print the sales and the commission.


                                                                        START
                                                                       READ  S

                                                                            IS             YES
                                                                         S<5000                       C=O
                                                                             ?
                                                                               NO 
                                                                           NO         YES
                                                                       S<50000                      C=0.10*S
                                                                             ? 







        NO

                                                           C=5000+0.12*(S-50000)       



                                                                     PRINT S, C


                                                                        STOP
Q14.
The problem is to compute, for a series of transactions, the gross sales (G): the quantity discounts, (D), if any; and the net sales (N). The raw data to be supplied in the program includes the quantity sold (Q) and unit price (P). The quantity discount schedule is as follows: 


If quantity sold is:


The discount rate would be


Less than 1,000 units


5%


1,000 to less than 2,000


12.5%


2,000 and over




20%


START




READ Q, P


GS = Q*P










IS                   YES







      Q<1000                            D = 0.05*GS








  ?







    NO
                                                                           

                                                                       IS                   YES

                                                                  Q<2000                              D=0.125*GS









  NO

D=0.20*GS



NS = GS – D


PRINT GS, D, NS



IS





   NO

        THIS

LAST RECORD

?








    YES


STOP

Q15.
Draw a flowchart to compute and print the Income-tax and Surcharge on the income of the individual. The income is to be read from the terminal and the tax is to be calculated according to the following rates:

	Income (in Rs.)
	Rate

	Upto 50,000
	No tax

	From 50,001 to 60,000
	10% of the amount exceeds Rs.50,000

	From 60,001 to 1,50,000
	Rs.1,000 + 20% of the amount above Rs.60,000 

	Above 1,50,000
	Rs.19,000 + 30% of the amount above Rs.1,50,000


The surcharge is levied @5% on the amount of total tax, if the income exceeds Rs.60,000

START


READ I



              


                              IS               YES







     I ≤ 50000


T = 0








  ?


S = 0


                                                                         NO


















IS              YES







    I ≤ 60000                    
T=0.10*(O-50000) 








?


S=0








 NO









IS          YES









    I ≤ 150000                T=1000+0.20*(I-60000)







?

      S=0.05*T








  NO








T=19000+0.30*(I-150000)







S=0.05*T



PRINT I, T, S



STOP

Q16.
Draw a flowchart to illustrate the following situation: 

Vishnu Limited calculates discounts allowed to customers on the following basis:



Order Quantity




Normal Discount




1 – 99






5%



 
100 – 199





7%




200 – 499





9%




500 and above




10%

These discounts apply only if the customers account balance is below Rs.500 and does not include any item older than three months. If the account is outside both the limits, the above discounts are reduced by 2%. If only one condition is violated, the discounts are reduced by 1%. If a customer has been trading with Vishnu Limited for over 5 years and conforms to both of the above credit checks, than he is allowed an additional 1%.


START



Q= Quantity 





  


       C = customer balance





  



 I = Item period (months)
     INPUT Q, C, I, T



D = discount





  


  T = Trading period






    IS
     YES






Q < 100

D=5






     ?








       NO







    IS         YES






Q < 200    

D = 7






    ?






        NO







    IS
     YES






Q < 500

D = 9






     ?







       NO






D = 10








   IS       YES            IS              YES          IS           NO

                                                   C < 500                   I < 3                         T > 5







       NO
       NO



YES







   IS
   YES




D= D+1






  I < 3                       D = D -1







     NO







D = D – 2







PRINT D







STOP

Q17.
Marks of each student (in a class) in 12 papers are entered through keyboard of a terminal and are read into the CPU locations MARKS 001 to MARKS 012. Draw the flowchart for computing and printing the average marks of each student. 


START


READ R, M(X);X = 1,2,3,....12



S = O



X = 1



S = S + M(X)



X = X + 1










IS






NO
       X > 12 ?


                                                                            YES
A = S/12



PRINT R, A
















NO

IS







    THIS LAST






    RECORD ?











                                                                            YES

STOP

R = ROLL No.

M(X) = Marks in Subject X

S = Total Marks

A = Average Marks

Q18.
A company has 5,000 employees. Their salaries are divided in following categories:


(i)
Less than Rs.5,000

(ii)
Rs.5,000 to Rs.10,000


(iii)
Rs.10,001 to Rs.15,000 

(iv)
Above Rs.15,000

Draw the flowchart to find              the percentage of the employees in each category.                        START


READ S(X); X = 1,2,3, ....., 5000



X = 1


A = O

B = 0

C = O

D = O










IS              YES         A = A + 1







    S(X)<5000 ?


















        NO








IS             YES







  S(X) ≤ 10000?                   B = B + 1









     NO









IS             YES







  S(X) ≤ 15000 ?

 C = C + 1








    NO


D = D + 1



X = X + 1







NO

IS







      X > 5000 ?









     YES

P1 = A/50

P2 = B/50

P3 = C/50

P4 = D/50


PRINT P1, P2, P3, P4



STOP

Q19.
Prices for ten commodities in the current year are designated by J(X), X varying from 1 to 25. Likewise, their last year’s prices are designated by K(Y), Y varying from 1 to 25. Draw the flowchart for finding he number, N of commodities of which prices have increased.


START


READ J(X); X = 1,2,3, ....., 25



READ K(Y); Y = 1,2,3, ....., 25



X = 1

Y = 1



N = 0










  IS

YES









       J(X)>K(Y)


N = N + 1








  ?







  NO




X = X + 1

Y = Y + 1









NO
  IS








X > 25








   ?










YES


PRINT  N



STOP

DECISION TABLES
A decision table is a tabular presentation of program logic. It displays all conditions affecting a particular situation. It gives appropriate action or actions to be taken for each set of conditions. 
Decision tables are useful when a computer has to make large number of decisions or if there are a large number of different branches within a program. 

Components of a decision table:
	Table Heading
	Decision Rules Heading

	Condition
Stub
	Condition
Entries

	Action
Stub
	Action
Entries


Table Heading: The name or number of the Decision Table specifying the problem which is being represented. For complex problems, the decision table is sometimes broken into parts where the Table heading would identify the part of the program being represented. 
Condition Stub: The conditions that could exist in the program logic are described.

Action Stub: The action statements or possible outcomes of the system are described.

Decision Rules: These may be one or more decision rules numbered 1,2,3 ....n representing the answers to the Condition Stub and Action Stub described before.
Condition Entry: These represent the possibility of each of the condition stub (answer to each of the condition stub). The condition entry can be `Y’ for Yes or `N’ for No only.

Action Entry: The list relating to the set of action to be performed or taken to a given set of conditions. The action entry can be `X’ for selection action or ‘-‘ for unselected action only. 

The final decision table would appear as below:
	Table Heading
	Decision Rule (R1) i.e. a unique combination of `conditions’ and `actions’
	Decision Rule (R2) i.e. a unique combination of `conditions’ and `actions’
	Decision Rule (R.....) 

	Condition Stub:
	Condition Entry i.e. if these conditions exist (Yes)/not exist (No)
	Condition Entry i.e. if these conditions exist (Yes)/not exist (No)
	Condition Entry i.e. if these conditions exist (Yes)/not exist (No)

	C1
	Yes/No
	Yes/No
	Yes/No

	C2
	Yes/No
	Yes/No
	Yes/No

	C3
	Yes/No
	Yes/No
	Yes/No

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

	Action Stub:
	Action Entry i.e. then the following actions result (X)/not result (-)
	Action Entry i.e. then the following actions result (X)/not result (-)
	Action Entry i.e. then the following actions result (X)/not result (-)

	A1
	X / -
	X / -
	X / -

	A2
	X / -
	X / -
	X / -

	A3
	X / -
	X / -
	X / -

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


Types of Decision Tables:

Limited Entry Decision Table: The Condition Stubs and Action Stubs are exhaustively defined. This means that the condition entry may contain either `Yes’ representing existence of condition or `No’ representing non existence of condition. In the same manner the action entry may contain a `X’ representing execution of a particular action or `─’ representing that particular action is not to be executed. 
Illustration.
A company allows credit to its customers if they are from local city and can either provide surety or have good credit worthiness. 
Steps: 
1.
Identify conditions: 

Local area



:
Yes/No


Provide surety


:
Yes/No

Good credit worthiness
:
Yes/No

2.
Identify Actions:


Refuse Credit 

Grant Credit

3.
Determine the possible number of rules. If there are N number of conditions, there are 2N number of possible rules. In the present case there are 23 possibilities. i.e. 8 possibilities
4.
Draw the table with stubs and required number of entry columns. i.e. column for rules. 
5.
Fill the condition entries using half rule. 
6.
For each column enter the corresponding action or actions to be taken. 
7.
Scrutinise the table to find if any of the rules can be eliminated. 

	ALLOWING CREDIT FACILITY
	DECISION RULES

	
	1
	2
	3
	4
	5
	6
	7
	8

	CONDITIONS:
	
	
	
	
	
	
	
	

	C1: LOCAL CITY
	Y
	Y
	Y
	Y
	N
	N
	N
	N

	C2: PROVIDE SURETY
	Y
	Y
	N
	N
	Y
	Y
	N
	N

	C3: GOOD CREDIT WORTHINESS
	Y
	N
	Y
	N
	Y
	N
	Y
	N

	ACTIONS:
	
	
	
	
	
	
	
	

	A1: GRANT CREDIT
	X
	X
	X
	-
	-
	-
	-
	-

	A2: REFUSE CREDIT
	-
	-
	-
	X
	X
	X
	X
	X


If we observe rules 1 & 2, we find that if C1 & C2 are `y’, it is irrelevant whether C3 is `y’ or `N’ as it does not affect action. So rules 1 & 2 can be combined. Alternatively, rules 1 & 3 can be combined in which case C2 becomes irrelevant.

Again, observe rules 5,6,7 & 8. If C1 is `N’, action is always the same and is not affected by C2 & C3.
Above Table:
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8



New Table     R1

     R2

 R3



        R4
	ALLOW CREDIT FACILITY
	DECISION RULES

	
	1
	2
	3
	4

	CONDITIONS:
	
	
	
	

	C1: LOCAL CITY
	Y
	Y
	Y
	N

	C2: PROVIDE SURETY
	Y
	N
	N
	-

	C3: GOOD CREDIT WORTHINESS
	-
	Y
	N
	-

	ACTIONS:
	
	
	
	

	A1: GRANT CREDIT
	X
	X
	-
	-

	A2: REFUSE CREDIT
	-
	-
	X
	X


Extended Entry Decision Table:
This is second type of decision table. Here, the condition and action stub are generalised. The statements made in the stub portion are incomplete. The condition and action entry are of descriptive type. 
Illustration: A life insurance company has the following criterion for deciding whether or not the insurance for a person is to be accepted.
If a person’s health is good and the person is aged between 20 and 35 years, lives in a town or city, and is a male, then the premium charged is Rs.20 per thousand and the policy is written for an amount not exceeding Rs.10,00,000. If a person satisfies all the above conditions except that the person is a female, then the premium charged is Rs.25 per thousand and the policy is written for not more than Rs.6,00,000. If the person’s health is poor and the person is aged between 20 and 35 years, lives in a village and is a male, then the premium charged is Rs.40 per thousand and the policy is written for not more than Rs.2,00,000. If the person is a female, the premium rate charged and the maximum limit for writing a policy are the same. In all other cases, the person is refused insurance.

Prepare a decision table for the above problem. 

LIMITED ENTRY DECISION TABLE
	POLICY OF INSURANCE COMPANY
	DECISION RULES

	
	1
	2
	3
	4

	CONDITIONS : 
	
	
	
	

	C1: Is health good?
	Y
	Y
	N
	E

	C2: Is age between 20 and 35 years?
	Y
	Y
	Y
	L

	C3: Is the person male?
	Y
	N
	--
	S

	C4: Does the person live in town or city?
	Y
	Y
	N
	E

	ACTIONS
	
	
	
	

	A1: Premium Rs.20 per thousand
	X
	-
	-
	-

	A2: Maximum policy amount Rs.10,00,000
	X
	-
	-
	-

	A3: Premium Rs.25 per thousand
	-
	X
	-
	-

	A4: Maximum policy amount Rs.6,00,000
	-
	X
	-
	-

	A5: Premium Rs.40 per thousand
	-
	-
	X
	-

	A6: Maximum policy amount Rs.2,00,000
	-
	-
	X
	-

	A7: Refuse insurance
	-
	-
	-
	X


EXTENDED ENTRY DECISION TABLE

	POLICY OF 
INSURANCE COMPANY
	DECISION RULES

	
	1
	2
	3
	4

	CONDITIONS : 
	
	
	
	

	C1: Health 
	Good
	Good
	Poor
	E

	C2: Age 
	20 to 35
	20 to 35
	20 to 35
	L

	C3: Sex
	Male
	Female
	--
	S

	C4: Place of Residence
	Town/city
	Town/city
	Village
	E

	ACTIONS
	
	
	
	

	A1: Premium per 
      thousand
	Rs.20
	Rs.25
	Rs.40
	-

	A2: Maximum policy 
      amount 
	Rs.10,00,000
	Rs.6,00,000
	Rs.2,00,000
	-

	A3: Insurance Policy
	ALLOW
	ALLOW
	ALLOW
	REFUSE


Mixed entry decision table
This is third type of decision table. It uses the techniques of both a limited entry decision table and extended entry decision table. While the limited and extended entry forms can be mixed within the table, only one form may be used within a condition statement/entry or an action statement/entry.
Illustration: 
A wholeseller has three commodities to sell and has three types of customers. The discount is given as per following rules:

(i)
For Govt. orders, 15% discount is given irrespective of the value of the order.

(ii)
For orders of more than Rs.20,000, an agent gets a discount of 20% and the retailer 15% respectively.

(iii)
For orders of value between Rs.10,000 and Rs.20,000, agent gets discount of 15% and the retailer gets 10%.

(iv)
For order of value less than Rs.10,000, the agent and retailer get discount of 10% and 5% respectively.

The above rules do not apply to furniture items. However, in case of furniture items, a flat rate of 10% discount is admissible to all type of customers.

Prepare a mixed entry decision table.

MIXED ENTRY DECISION TABLE

	Discount policy
	Decision Rules

	
	1
	2
	3
	4
	5
	6
	7
	8

	Conditions
	
	
	
	
	
	
	
	

	C1: Order value
	Any amount
	Any amount
	More than Rs.20,000
	Between Rs.10,000 & Rs.20,000
	Below Rs.10,000

	C2: customer type
	Any
	Govt.
	Agent
	Retailer
	Agent
	Retailer
	Agent
	Retailer

	C3: Product
	Furniture
	Others
	Others
	Others
	Others
	Others
	Others
	Others

	Actions
	
	
	
	
	
	
	
	

	Discount
	
	
	
	
	
	
	
	

	A1: 5%
	
	
	
	
	
	
	
	X

	A2:10%
	X
	
	
	
	
	X
	X
	

	A3: 15%
	
	X
	
	X
	X
	
	
	

	A4: 20%
	
	
	X
	
	
	
	
	


Benefits of Decision Tables:

Following are given some of the Benefits of Decision Tables:

1.
Easy to Draw – Decision Tables are easy to draw and modify as compared to flowcharts.

2.
Compact Documentation – The documentation in the form of decision tables is compact since one decision table may replace few pages of a flowchart

3.
Simplicity – It is easier to follow a particular path in one column of a decision table than it is to go through several pages of the flowcharts.

4.
Direct Codification - The decision tables can be directly coded into a program.
5.
Better Analysis – A decision table shows various alternatives and their respective outcomes side by side for better analysis of the problem.

6.
Modularity – The complex problems would require complex decision tables which can be easily broken down to micro-decision tables.

7.
Non-technical – No knowledge of computer language or CPU working is necessary for drawing decision tables.


Limitations of Decision Tables


Following are given some of the Limitations of Decision Tables:

1.
All programmers may not be familiar with Decision Tables and therefore flow charts are more common

2.
Flowcharts can better represent a simple logic of the system rather than a decision table.

3.
The decision tables do not express the total sequence of the events needed to solve the problem.

SOLVED ILLUSTRATIONS:

1.
If a customer has good credit worthiness and in addition either he has no outstanding loan or he can provide a surety, he can be granted a loan by the Bank.
	Scrutiny for Loan
	1
	2
	3
	4

	Conditions
	
	
	
	

	Good Credit Worthiness
	Y
	Y
	Y
	N

	Outstanding Loan
	Y
	Y
	N
	-

	Provide Surety
	Y
	N
	-
	-

	Actions:
	
	
	
	

	Give Loan
	X
	-
	X
	-

	Refuse Loan
	-
	X
	-
	X


2.
While invoicing each customer, the clerk has to work out the discount allowable on each order. Any order above Rs.20,000 attracts a bulk discount of 8%. A customer within the trade is allowed 10%. There is also a special discount of 5% allowed for any customer who has been ordering regularly for over 5 years.
	Discount Processing
	1
	2
	3
	4
	5
	6
	7
	8

	Conditions
	
	
	
	
	
	
	
	

	Order value-more than Rs.20,000
	Y
	Y
	Y
	Y
	N
	N
	N
	N

	Customer within the trade
	Y
	Y
	N
	N
	Y
	Y
	N
	N

	Customer ordering regularly for over 5 year
	Y
	N
	Y
	N
	Y
	N
	Y
	N

	Actions:
	
	
	
	
	
	
	
	

	Discount – NIL
	
	
	
	
	
	
	
	X

	Discount – 5%
	
	
	
	
	
	
	X
	

	Discount 8%
	
	
	
	X
	
	
	
	

	Discount – 10%
	
	
	
	
	
	X
	
	

	Discount -13%
	
	
	X
	
	
	
	
	

	Discount – 15%
	
	
	
	
	X
	
	
	

	Discount-18%
	
	X
	
	
	
	
	
	

	Discount-23%
	X
	
	
	
	
	
	
	


3.
A company offers hire-purchase finance where the customers get the credit facility if they satisfy any of the following conditions:-
a.
The customer must hold the present job for more than 5 years and reside in the same place for atleast 3 years. In such case he would get credit upto Rs.10000/-

b.
The monthly salary of customer must exceed Rs.5000 and must hold the present job for more than 5 years. In this case the credit would be given upto Rs.15000.

c.
The monthly salary exceeds Rs.5000 and reside at the same place atleast for 3 years, he is allowed a credit of Rs.20,000.
d.
In case the customer’s monthly salary exceeds Rs.5000 and he holds the present job for more than 5 years and also he resides at the same place atleast for 3 years, the credit facility is allowed upto Rs.25,000.

e.
For all other customers, request for credit facility is rejected.

	Hire-Purchase Facility
	1
	2
	3
	4
	5
	6
	7

	Conditions:
	
	
	
	
	
	
	

	Customer holds job for more than 5 years
	Y
	Y
	Y
	Y
	N
	N
	N

	Reside at same place for atleast 3 years
	Y
	Y
	N
	N
	Y
	Y
	N

	Monthly salary exceed Rs.5000
	Y
	N
	Y
	N
	Y
	N
	-

	Actions:
	
	
	
	
	
	
	

	Give Credit-Rs.10,000
	
	X
	
	
	
	
	

	Give Credit-Rs.15000
	
	
	X
	
	
	
	

	Give Credit-Rs.20,000
	
	
	
	
	X
	
	

	Give Credit-Rs.25000
	X
	
	
	
	
	
	

	Refuse Credit
	
	
	
	X
	
	X
	X 


4.
The numerical scores in an examination (0 to 100) are to be converted into letter grades (A to D) using the following procedure:-

Numerical Score




Letter Grade


Less than 40





D

40 to 55






C


55 to 85






B


More than 85





A

	
Students Grading
	1
	2
	3
	4

	Conditions: 
	
	
	
	

	Less than 40
	Y
	N
	N
	N

	40 to 55
	-
	Y
	N
	N

	55 to 85
	-
	-
	Y
	N

	Actions: 
	
	
	
	

	Letter grade-A
	
	
	
	X

	Letter grade-B
	
	
	X
	

	Letter grade-C
	
	X
	
	

	Letter grade-D
	X
	
	
	


5.
A firm keeps details of the bills raised on customers in a computer file. The record has following data fields:

Customer name, Type (Dealer/Other), Bill number, Bill data, Amount, Date of Payment.


If a Customer pays the bill within one month, he is allowed 10% discount. If he pays within 1 to 2 months, no discount is allowed. If he pays after 2 months, penal interest 10% as charged from him. If the customer is a dealer, then the corresponding discount & interest rates are 15%, 0, 10% respectively.

	Discount/interest processing
	1
	2
	3
	4

	Conditions
	
	
	
	

	Customer is a dealer
	Y
	-
	N
	-

	Pays the bill  within one month
	Y
	N
	Y
	N

	Pays bill in 1-2 months
	-
	N
	-
	Y

	Actions:
	
	
	
	

	Discount- Nil
	
	
	
	X

	Discount-10%
	
	
	X
	

	Discount-15%
	X
	
	
	

	Penal Interest-10%
	
	X
	
	


6.
A Company provides home delivery for its products and bills delivery charges according to the distance and the amount of the bill. If the distance of customer and company’s office is less than 5 KM, no delivery charges are levied. If the distance is more than 5KM but less than 15KM, the delivery charges are 2% of the bill amount. However, if the bill amount is more than Rs.1000 then a concessional rate of 1% is levied. If the distance is more than 15KM, the delivery charges are 5% but if the bill amount is more than Rs.1000/- then 2% delivery charges are levied.
	Delivery Charges processing
	1
	2
	3
	4
	5

	Conditions:
	
	
	
	
	

	Distance-Less than 5KM
	Y
	N
	N
	N
	N

	Distance-More than 5KM but less than 15KM
	-
	Y
	Y
	N
	N

	Bill Amount-Upto Rs.1000
	-
	Y
	N
	Y
	N

	Actions:
	
	
	
	
	

	Delivery Charges-NIL
	X
	-
	-
	-
	-

	Delivery Charges-1%
	-
	-
	X
	-
	-

	Delivery Charges-2%
	-
	X
	-
	-
	X

	Delivery Charges-5%
	-
	-
	-
	X
	-


7.
A Finance Company provides loans for building residential houses or for purchasing vehicles and other kind of loan applications are rejected straightaway. The home loan or vehicle finance applicants must be serving in Govt. or Public Limited Company and have good credit rating. Father, all home loan applicants must have completed atleast 5 years of regular service, have a balance service of atleast 15 years and have a life insurance policy backup. The vehicle loan applicants must have completed a service of atleast 3 years, have a balance service of atleast. 7 years and must have a valid driving licence. 
	Preliminary Scrutiny of Loan applications
	1
	2
	3
	4

	Conditions:
	
	
	
	

	Service in Govt. or Public Limited Company
	Y
	Y
	Y
	N

	Good Credit Rating
	Y
	Y
	N
	-

	Application for Home Loan
	Y
	N
	-
	-

	Actions:
	
	
	
	

	Go to Home Loan Table
	X
	-
	-
	-

	Go to Vehicle Loan Table
	-
	X
	-
	-

	Reject application
	-
	-
	X
	X 


	Home Loan Scrutiny
	1
	2
	3
	4

	Conditions: 
	
	
	
	

	Completed minimum 5 years of service
	Y
	Y
	Y
	N

	Balance service of minimum 15 years
	Y
	Y
	N
	-

	Have a Life Insurance Policy backup
	Y
	N
	-
	-

	Actions:
	
	
	
	

	Accept application
	X
	-
	-
	-

	Reject application
	-
	X
	X
	X


	Vehicle Loan Scrutiny
	1
	2
	3
	4

	Conditions: 
	
	
	
	

	Completed minimum 3 years of service
	Y
	Y
	Y
	N

	Balance service of minimum 7 years
	Y
	Y
	N
	-

	Have a valid driving licence
	Y
	N
	-
	-

	Actions: 
	
	
	
	

	Accept application
	X
	-
	-
	-

	Reject application
	-
	X
	X
	X


DATABASE MANAGEMENT SYSTEMS (DBMS)
    A database is a collection of logically related information.
Database Management is the task of maintaining databases so that information is readily available. Management of database involves:

· Defining structures for data storage.

· Providing mechanism for data manipulation such as adding, editing, deleting, etc. the data

· Providing data security against unauthorized access.

The software required to perform the task of database management is called a Database Management System (DBMS). In simple terms, A collection of programs required to store and retrieve data from a database is called a Database Management System. The main objectives of any DBMS are to:
· Provide an efficient and convenient environment that is used to store in, and retrieve data from a database.

· Manage information about users who interact with the DBMS and the activities that these users can perform on the data.

DBMS controls the interaction between the database and application programs prepared by programmers on one hand and between the database and non-programming or ad hoc users on the other. It also provides mechanisms for maintaining the integrity of stored information, managing security and user access, backup and recovery procedures.

A DBMS can organize, process and present selected data elements from the database. This capability enables decision-makers to make special queries for searching database contents that are not available in regular reports. For example, a database may contain the net salary of all the employees of the organization.  The regular report presents a list of the employees with their net pay, in the ascending order of names or pay. However, if it is desired to generate a list of employees drawing a salary in excess of Rs.5000 out of the total, the answer would be provided by posing a special query through the DBMS.

While maintaining a unified database they cater to the different requirements of these different users. This is made possible by the DBMS by providing two `views’ of the database i.e. a Physical view and a Logical view. The physical view deals with actual physical arrangement and location of data in the storage devices. The logical view or the user’s view is the representation of data in a form which is meaningful to the user. While there can be only one physical view of the database, there can be endless number of logical views, one specifically suitable for every individual user. 

Functions of DBMS
A DBMS performs the following services:-
1.
Transaction processing: A transaction is a sequence of database operations that represents a logical unit of work. In other words, it represents accessing a database record and updation, modification, deletion etc. thereof.
2.
Concurrent Manager: A DBMS acts as a concurrent manager whose function is to co-ordinate the actions of database manipulation processes operating concurrently while maintaining the consistency of the shared data at the same time.
3.
Recovery: The recovery mechanisms built into DBMS ensure that the database is returned to a consistent state after a transaction has failed or has been aborted.
4.
Security: Security refers to protection of database from access by unauthorized users. The security levels can be varying for different users providing different access privileges so that the operations performed are monitored and controlled by the DBMS accordingly. 
5.
Language Interface: The DBMS provides an interface whereby the users of database create a working environment without worrying about the physical implementation. This is made possible by the data definition language and data manipulation components of the DBMS.
6.
Data Catalog: Data Dictionary or Schema contains descriptions about data, relationships and constraints which can be enquired into to get information about the structure of the database. 
7.
Storage Manager: DBMS provide a mechanism for the management of permanent storage of data. The internal schema defines how the data should be stored by the storage manager which interfaces with the operating system to access the physical storage. 

Components of DBMS
A DBMS helps a programmer to concentrate on the program logic without worrying about the organization of data or location of data. All the data needed by an application program can be accessed regardless of the access method, record location or record content. Most of the DBMS use a user-friendly query language and also are able to interact with commonly used high level languages.The principal components of a DBMS perform different functions as follows, and form a system collectively:
1. 
Data Description Module: 
The link between the logical view and the physical record is called as Data Definition and the language is called as Data Definition Language. A data definition language (DDL) is used to define the database conceptual schema. It defines what type of data is in the database and how it is structured. In most DBMS, the DDL also defines user views and, sometimes, storage structures. 

The data definition of database or the logical structure in which an application program views a data is called as Schema. Schema also includes an indication of the logical relationships between various components of the database. Since there can be many users and application programs using the same database, many different `user views’ can exist. 

The specific set of data required by each user or each application is called as Sub-schema. 

All the Schema and Sub-schema are maintained & documented in a Data Dictionary. 

All the data requirements and the data definitions of application programs are referred to Data Description Module, which analyses the requests and accordingly transfers control to Data Manipulation Module. 

2. 
Data Manipulation Module: 
This module is used with high level languages to query the contents of the database, store or update information in the database and develop database applications. 

A Data Manipulation Language (DML) is used for specifying database retrievals and updates. DML can be high-level (set-oriented, nonprocedural) or low-level (record-oriented, procedural). 

A high-level DML can be embedded in a host programming language, or it can be used as a stand-alone query language. The utilities available through the DML for data processing such as retrieval, sorting, display, deletion of data/record are contained in this module. It can be further classified as follows:
a. 
Application development utilities: Set of programs designed to help development of application programs using the database. The application generators automatically produce data entry screens, reports and a menus system for end users to use.
b. 
Host Language Interface: This part is responsible for communication with application programs and interprets the instructions regarding data requirements received from High Level Language application programs so that necessary data can be retrieved. 

c. 
Backup, Archive & Recovery utilities: Tools to make copies, retrieve, restart, and recover the database contents.

d. 
Report Writing utilities: A user-friendly interface allowing users to create customized reports without writing an application program.

e. 
Natural Language Interface or Query Language Interface: Users can create, view, modify, access data from the database and also ask special questions relating to the database, the answers of which are not available in the formatted reports, using a simple English-like Query Language. 
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Reasons for using DBMS
DBMS are expensive to create in terms of software, hardware, and time invested. A question is often asked that why DBMS instead of data in flat files (which can be edited/modified using word processors or spreadsheets). The reasons why DBMS are preferred over the flat files are as follows:

1.
Multiple users- Multiple users of data actually implies multiple data updaters. A DBMS permits multiple, concurrent updates and/or insertions, and will guarantee that each transaction commits whereas this facility is not available in flat file system.

2.
Reduced Redundancy & Inconsistency – One copy of data reduces redundancy and inconsistency. A DBMS can manage consistency better and can enforce additional constraints. In a flat file, it would be up to the discipline of the users to ensure that their edits did not violate the consistency of the database.

3.
Confidentiality, privacy, and security – In order to preserve the confidentiality and privacy of individuals, access to data is often restricted. In the flat file model, we can use file-level security to prevent access to certain files. A DBMS however, has finer level security and can permit or restrict access to very fine-grained chunks of data.

4.
Standards can be enforced – A DBMS can make sure that complete information is entered about a particular fact and can enforce limited type consistency checks about that information. By enforcing standard during data input the quality of the data in database can be enhanced. 

Reasons for not using DBMS

There are basically two situations when the usage of Database Management Systems becomes an option. The first is the cost factor. Main costs of using a DBMS include high initial setup cost, possibly cost of extra hardware, cost of entering data, cost of training people to use DBMS and cost of maintaining DBMS. The second situations when a DBMS may be unnecessary is if access to data by multiple users is not required and data set is small or if database and application are simple, well-defined, and not expected to change. 
Benefits & Limitations of DBMS

The advantages of a DBMS over the conventional filing systems are as follows:-

1.
Data integration and sharing results in reduced data duplication and data redundancy since each logical data item is stored in one place.

2.
The DBA uses security subsystem provided by DBMS to specify account restrictions for preventing unauthorized access.

3.
The DBMS provides persistent storage for program objects and data structures whereby objects survive the termination of program execution and can later be retrieved.

4.
DBMS permits inferencing and actions using Rules. It has the capability for defining deductive rules for inferencing new information from the stored database facts.

5.
Multiple User Interfaces are provided to satisfy users with varying levels of technical knowledge.
The user-friendly features of a DBMS make it possible for an ordinary person with minimal knowledge of computers & programming languages to use the database.
6.
DBMS has the capability to retrieve and update related data easily and efficiently by representing complex relationships among data.
7.
DBMS makes enforcing data integrity constraints possible by specifying a data type for each data item.

8.
A DBMS must provide facilities for backup and recovering from hardware or software failures.
9.
The chances of error in data processing and updating are minimized.

10.
The independence of programs and data results in lesser requirement for application programs.

11.
The non-recurring and ad-hoc information requirements are met by the use of query language feature of the DBMS

12.
The DBMS adds to the flexibility in designing and creation of user-specific reports.

13.
The installation of DBMS implies saving in storage space & operation costs.
However, a DBMS has its own set of limitations.

1.
Installation of DBMS is complex and expensive proposition and can be taken up by only those organizations whose data processing needs require such a system

2.
Data integration and sharing in DBMS implies that it must have appropriate data security & data integrity features to allow access to authorized users only. 
3.
The conversion of data from conventional filing system to DBMS is a time consuming process.

4.
A DBMS can be maintained by well-qualified Data Base Administrator only, which may not be available in all organization. 

5.
DBMS require direct access storage devices and additional processor capabilities, which may increase the organisation’s investment in hardware.

Implications of Database Approach

1.
Potential for enforcing Standards- The database approach permits the DBA to define and enforce standards among database users in a large organization. It facilitates communication and cooperation among various departments and projects, and users within the organization.

2.
Reduced Application Development Time- Less time is generally required to create a new application using DBMS facilities.

3.
Flexibility- Modern DBMSs allow certain changes to the structure of the database without affecting the stored data and existing application programs.

4.
Availability of Up-to-Date Information– All users can immediately see the current (and up-to-date) data.

5.
Economies of Scale – This result by reducing the amount of overlap data-processing.
File Management System Vs. DBMS

The biggest limitation of traditional File Management System is the complete inter-dependence of file structuring & storing with Application software. It is designed to process data in batches and produce output in preplanned formats. If any different information is required, than the whole application package has to be modified or re-written which is altogether independent and time consuming task in itself. Therefore, the conventional File Management Systems are unable to provide the answers to customized queries and changed scenarious in a timely manner. 

DBMS on the other hand are flexible but complex system which can access the data contained in the database in any way a user specifies. Data integration from separate files makes it possible for a user to create innumerable report formats without the aid of programmers and ask any question relating to the database without the need of learning programming language. 
The following table makes a comparison between traditional file management system and Database Management System.

	File Management System
	Database Management System

	Suitable in small systems (PC based)
	Suitable in large systems (Mainframes)

	Relatively inexpensive
	Costly

	Few `files’ with simple structure
	Many `files’ with complex structure

	Integrity left to application programmer
	Rigorous inbuilt integrity checking

	No data security 
	Rigorous data security

	Simple, primitive backup/recovery
	Complex & sophisticated backup/recovery

	Often single user
	Multiple users
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