Dean Magnusson


Week 7
Page 124 Problem #5

Construct a solution algorithm for the following programming problem.  To obtain your final solution you should:

Define the problem, 

Group the activities into modules (also consider the data that each module requires), 

Construct a hierarchy chart, 

Establish the logic of the mainline using Pseudocode, 

Develop the Pseudocode for each successive module in the hierarchy chart, and 

Desk check the solution algorithm.

Design an algorithm that will produce an employee payroll register from an employee file.  Each input employee record contains the employee number, employee’s gross pay, income tax, union dues, and other deductions. Your program is to read the employee file and print a detail line for each employee record showing employee number, gross pay, income tax, union dues, other deductions and net pay.  Net pay is calculated as gross pay-income tax-union dues-other deductions.  At the end of the report, print the total net pay for all employees.

Not listed in this algorithm of creating a report, but implied…

The output report is to contain headings and column headings as specified in the following chart:

TOTAL NET PAY REPORT
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Each detail line is to contain the Gross wage, income tax, union dues, other deductions and net pay. There is to be an allowance of 45 detail lines per page.

The net pay for each employee is the income tax, union dues and other deductions subtracted from the gross wage 

Define the Problem

	Input
	Processing
	Output

	Employee record
	Print headings as required
	Main headings

	· Employee_number
	Read employee records
	Column headings

	· Gross_pay
	Calculate gross pay
	Employee details

	· Income_tax
	Calculate income tax
	· Employer_number

	· Union_dues
	Calculate union dues
	· Gross_pay

	· Other_deductions
	Calculate other deductions
	· Income_tax

	
	Calculate net pay
	· Union_dues

	
	Compute employee increments
	· Other_deductions

	
	Print total net pay for all employees
	


Group the activities into modules

The activities in the processing component can be grouped into functions or modules as follows.


1. ‘Print headings as required’ can become a module. This is an example of a module that will be created because it is reusable.  That is, the module will be called whenever the report needs to skip to a new to a new page.  A page headings module is a standard requirement of most report programs. The name of this module will be Print_page_headings.

2. The four processing steps

Calculate gross wage

Calculate the income tax

Calculate the union dues

Calculate the other deductions

Can be grouped together because they all contribute to the performance of a single task to calculate the net pay per employee. It is this net pay which is required on each detail use of the report.  The name of this module will be Calculate_total_net_pay to describe its function.

Construct a hierarchy chart

                                                                                          

                         













This diagram illustrates the structure of the algorithm. The main controlling module, or mainline, is called Produce_net_pay_report. The mainline will call on two subordinate modules, namely Print_page_headings and Calculate_net_pay. When the mainline calls on a module, it will pass control to that module. All the processing steps in that module will then be executed before control returns to the mainline. For simplicity, parameters passed between modules have not been indicated on the hierarchy chart, but will appear in the Pseudocode algorithm.

Establish the logic of the mainline of the algorithm, using Pseudocode

The mainline will require:

1. A DOWHILE loop to control the repetition,

2. Calls to its two subordinate modules, 

3. A page accumulator for the page heading routine, and 

4. A line counter to record the number of detail lines printed on each page.

Produce_net_pay_report


Set page_count to zero


Set line_count to zero


Print_page_headings (line_count)


Read employee records


DOWHILE more records



IF line_count > 45 THEN




Print_page_headings (line_count)



ENDIF

Calculate_net_pay (employee record, gross_wage – income_tax – union_dues – other_deductions


Add 1 to line_count

Read employee record



ENDDO


END

Develop Pseudocode for each successive module in the hierarchy chart

1 The Pseudocode for Print_page_headings (line count)

Add 1 to page_count

Print main heading ‘TRI-COUNTY METRO TRANSIT SYSTEM’

Print heading ‘TOTAL NET PAY REPORT’

Print column headings 1

Print column headings 2

Print column headings 3

Print column headings 4 

Print column headings 5

Print blank line

Set line_count to zero

End

2 The Pseudocode for the module ‘Calculate_net_pay’

Net_pay = gross_wage – income_tax – union_dues – other_deductions


       END

Desk Check the Solution algorithm
In this solution algorithm, the two subordinate modules consist merely of a series of sequential statements. There is no need to desk check the modules individually, as they can be desk checked at the same time as the mainline. However, if a module contains logic that is particularly complicated, a separate desk check table should be drawn up for that module as well as the mainline module.

(i) Input data

Three test cases will be used to test the algorithm. To test for correct page skipping, we would temporarily reduce the line limit from 45 to a conveniently small number, e.g. 2.
	record
	Employee_record
	Gross_wage
	Income_tax
	Union_dues
	Other_deductions
	Net_pay

	1
	John_smith
	1238.29
	408
	45
	150
	635.29

	2
	Jane_way
	1225.69
	404
	45
	200
	576.69

	3
	Scott_mccoy
	1512.02
	498
	45
	75
	894.02

	EOF
	
	
	
	
	
	


(ii) Expected results
TRI-COUNTY METRO TRANSIT SYSTEM

TOTAL NET PAY REPORT
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(iii) Desk check table

Only the processing steps of the mainline of the algorithm will be written down in the desk check table.  When a call is made to a module, all the processing steps in that module will be recorded on one line of the desk check table.  By doing this, you can check the internal logic of each module at the same time as the mainline.

	Statement
	DOWILE OK?
	Page_count
	Line_

count
	Emp

_no
	Gross_

wage
	Income

_tax
	Union

_dues
	Other_

deductions
	Net_

pay

	Initialize
	
	0
	
	
	
	
	
	
	

	Print_page_headings
	
	1
	
	
	
	
	
	
	

	Initialize
	
	
	0
	
	
	
	
	
	

	Read
	
	
	
	1
	1238.29
	408

	45
	150
	

	DOWHILE
	yes
	
	
	
	
	
	
	
	

	IF
	
	
	
	
	
	
	
	
	

	Calculate
	
	
	
	
	
	
	
	
	635.29

	Print
	
	
	
	
	
	
	
	
	print

	Add
	
	
	1
	
	
	
	
	
	

	Read
	
	
	
	2
	1225.69
	404
	45
	200
	

	DOWHILE
	yes
	
	
	
	
	
	
	
	

	IF
	
	
	
	
	
	
	
	
	

	Calculate
	
	
	
	
	
	
	
	
	576.69

	Print
	
	
	
	
	
	
	
	
	print

	Add
	
	
	2
	3
	1512.02
	498
	45
	75

	

	DOWHILE
	yes
	
	
	
	
	
	
	
	

	IF
	
	
	
	
	
	
	
	
	

	Calculate
	
	
	
	
	
	
	
	
	894.02

	Print
	yes
	
	3
	
	
	
	
	
	yes

	Add
	
	
	
	
	
	
	
	
	

	Read
	
	
	
	EOF
	
	
	
	
	

	DOWHILE
	no
	
	
	
	
	
	
	
	

	END
	
	
	
	
	
	
	
	
	


Flowchart to get and Produce a Total Net Pay Report
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