CS1044 Program 1 Summer 11, 2000

L earning to Use the Development Environment

Obvioudly you cannot program unless you understand how to create afile containing your C++ language source code, how
to compile and link the source code to produce a program, how to execute (run) the program, test its behavior, fix errors,
etc. For thefirst programming project, you will be given C++ source for a program that meets the specification given
below. Your task isto type in the given source code, without making any unspecified modifications, and verify that it does
indeed perform as specified. Along the way, you'll be exposed to quite a bit of C++ language that we haven't even begun to
cover, so don't get paranoid. Try to understand the given source code (I've included lots of comments to help), but realize
that this program uses elements of the C++ language from the first six sections of the class notes.

What to turn in and how:

This project will be submitted to the Automated Grader (EAGS). Instructions for submitting to EAGS are available from
the EAGS homepage; see the link from the CS 1044 web page. Be sure to follow those instructions carefully. In particular,
do not ater the labels used in the sample output file below, and do not produce additional lines of output for aesthetic
reasons.

Grading:

This program will be worth 4% of your final grade (the total of all programming assignments will be 32%. The project
grade will be split into two components:

»  Correct Output (80%) - Thisisthe portion graded by the EAGS.

»  Software Engineering (20%) - Thiswill be hand graded by the instructor and the GTA. Every program you write
for this courses should conform to the Elements of Programming Style. For this assignment, simply copy the code
as written and you should have no problems.

Due Date:

The program is due at midnight on Wednesday, July 12. It can be turned in as late as midnight on Thursday, July 13 with a
20 point deduction. Make sure that you familiar with the EAGS and have tested it well in advance of the due date. Trying
to use the EAGS at 11:45 on Wednesday night only to discover that you haven't gotten your computer set up properly will
NOT be an excuse (this applies most other problems you encounter with EAGS 15 minutes before the submission deadline).
Remember, budget your time!

The Program Specification:
Decision Making, Repeated Actionsand Filel/O: the StarFleet Payroll

You are to write a very simple sort of payroll program, which will read data from afile, perform some arithmetic
calculations, and write resultsin anice tabular form to afile. The forms of the input and output files are described below,
with examples. Be sureto pay careful attention to both.

Input file description and sample:

Y our program must read its input from afile named enpl oyees. dat — use of another input file name will result in
massive deductions. Each line of the input file will contain five values, separated by whitespace:

»  Employee ID number (integer between 1000 and 9999)

* Employee'sage (integer between 18 and 99)

» Employee'sgross saary (real number between 0.00 and 9999.99)
* Insurance policy type (character — either B or D)
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Employee’s name

(character string ending at a newline)

Y ou may assume that all input values will be logically correct (no negatives, for instance), and that all valueswill bein the
specified ranges. For instance;

3175
5328
3236
2334
5315
7641
7077
4098
3424
4297
1716
5956

7597.
3000.
3897.
2089.
9336.
54009.
1001.
8594.
2999.
1000.
2011.
5245.

OO0OWWOWO WO WO

McCoy, Leonard
Checkov, Pavel
Sul u, Hi karu

Ri |l ey, Kevin
Kirk, Janes
Uhur a

Rand, Janice
Spock

Sol 0, Han
Chewbacca
Skywal ker, Luke
Scott, Montgonery

Note that you must not make any assumptions about the number of lines of datain the input file. Y our program must be
written so that it will detect when it's out of input and terminate correctly (atechnique for thiswill be presented in class).
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What to Calculate:

Y ou will write a program which computes the net monthly salary of each employee from his’her gross monthly salary. The
deductions made on monthly gross salary are for insurance and taxes. The insurance fee paid by each employeeis
determined from the first table below. Each employee must also have amounts withheld for income and social security taxes
according to his’her gross monthly income, at rates given in the second table:

Age M onthly Insurance Cost Income Range Income Social Security
Basic Deluxe Tax Rate | Tax Rate

upto35 | $ 80 $130 up to $1000.00 10% 6.13%

36t065 | $110 $170 $1000.01 to $3000.00 | 30% 6.13%

over 65 | $160 $240 $3000.01 and up 33% 6.13%

Y ou must also calculate the average gross salary, average insurance fee, average income tax withheld, average social
security tax withheld, and average net salary for all the employees for whom you are given data.

Output description and sample:

Y our program must write output datato afile named payol a. dat — use of any other output file name will result in a
massive deduction of points.

A sample output file:

Programer: Chris Knestrick

Macr o$of t Cor porati on Payr ol
ID G oss Pay FIT Ssl I ns Net Pay
3175 7597.43  2227.15 518. 90 100. 00 4751. 37
5328 3000. 00 710. 00 204. 90 180. 00 1905. 10
3236 3897.89  1006. 30 266. 23 70. 00 2555. 36
2334 2089. 10 454. 95 142. 69 180. 00 1311. 47
5315 9336.00  2800. 88 637. 65 150. 00 5747. 47
7641 5409.12  1505.01 369. 44 180. 00 3354. 67
7077 1001. 00 150. 28 68. 37 70. 00 712.35
4098 8594.98  2556. 34 587. 04 140. 00 5311. 60
3424 2999. 99 710. 00 204. 90 100. 00 1985. 09
4297 1000. 00 150. 00 68. 30 100. 00 681. 70
1716 2011.50 433. 22 137. 39 180. 00 1260. 89
5956 5245.42  1450. 99 358. 26 250. 00 3186. 17
Avg 4348.54  1179.59 297.00 141. 67 2730. 27

You are not required to use this exact horizontal spacing, but your output must satisfy the following requirements:

» All dollar amounts must be printed to show two places after the decimal.

* You must use the specified header, and column labels, and include your name in the first line as shown.

* You must arrange your output in neatly aligned columns, with alabel identifying the contents of each column.
* You must show the required averages bel ow the corresponding columns.

*  You must use the same ordering of the columns as shown here.
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Programming Standards:

You'll be expected to observe good programming/documentation standards. All the discussionsin class about formatting,
structure, and commenting your code will be enforced. A copy of Elements of Programming Style isincluded with the
course notes — if you don't have a copy | strongly suggest you read the on-line edition (available from the course web
page). Some specifics:

* You must include header comments specifying the compiler and operating system used and the date
compl eted.

*  You must include a comment explaining the purpose of every variable you use in your program.

* You must use meaningful, suggestive (of function or purpose!) variable names.

» Usenamed constants instead of variables where appropriate.

»  Precede every mgjor block of your code with a comment explaining its purpose. Y ou don't have to describe
how it works unless you do something so sneaky it deserves special recognition.

* You must use indentation to make control structures like loops and if-el se statements more readable.

Hints:

This program requires that you know how to manage file-oriented input/output operations --- the slides and the text provide
good examples and guidelines. You'll have to use manipulator s to manage the formatting of your code. Read the
discussion in the course notes carefully, there are important clues there.

You'll need to use if-then control structures extensively --- be sure to read Chapter 5 of the course notes. You'll also need to
use some sort of loop control structure to manage reading and processing of input. That's covered in Chapter 6 of the course
notes.
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The Sour ce Code:

[HETETEE i rrrrririrlrlg
I dentification

(You shoul d substitute the correct information in the foll ow ng

lines.)

Title: Si npl e Payroll Program

Pr ogr ammer : Chris Knestrick

I D Nunber: 999- 99- 9999

Conpi |l er: Vi sual C++ version 6.0

Pl atform Pentium 11 400 / W ndows NT
Last Modified: July 8, 2000

FHHELTEEE i riiriirirrirg
Honor

Pl edge

On ny honor:

| have not discussed the C++ | anguage code in nmy programwith
anyone other than ny instructor or the teaching assistants
assigned to this course.

| have not used C++ | anguage code obtai ned from anot her student,
or any other unauthorized source, either nodified or unnodified.

I f any C++ | anguage code or docunentation used in my program
was obtai ned from anot her source, such as a text book or course
notes, that has been clearly noted with a proper citation in
the coments of ny program

| have not designed this programin such a way as to defeat or
interfere with the nornmal operation of the Autonated G ader

NNy

Pur pose of the program

This programreads informati on about an arbitrary nunmber of
enpl oyees froman input file named "enpl oyees. dat":

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

| D nunmber

age

gross nmonthly sal ary
i nsurance plan type

conputes the correct deductions for

federal income tax
soci al security tax
i nsurance fee

net nonthly salary.

It then prints out a | abeled table of results, show ng for
each enpl oyee the I D nunber, gross salary, insurance fee,

i ncome and social security tax deductions and net sal ary.
In addition, the averages of each category are computed and
printed. Qutput isis to a file named "payol a.dat".
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NNy

to read and use variables and functions declared in the specified
files.

#i ncl ude <i ostreanp

#i ncl ude <fstreanr

#i ncl ude <i ormani p>

/1
/1
/1 The is the #include section. These statenents tell the conmpiler
/1
/1

/1 Set nanespace
usi ng namespace std;

/1 Every C++ program must have a function naned main. This is the
/1 beginning of the definition of the main function for this
/1 sinmple program In this case the whole program consists of just
/! the main function --- usually prograns involve nore than one
/1 function.
/1
int main() {
/1 In this section, named constants are declared and given
/1 their values. W could just use the nunbers thenselves in the
/1 code that follows, but the nanes nake the code nore readabl e;
/1 the name SSRate carries nmeani ng where the nunber 0.0683 doesn’t.
/1

const double H Tax = 0.33; /1 inconme tax rates

const double M dTax = 0. 30;

const double LoTax = 0.10;

const double SSRate = 0.0613; /1 ssi tax rate

const doubl e Hi Basic = 160. 00; /1 insurance fees

const double MdBasic = 110.00;

const doubl e LoBasic = 80.00;

const doubl e H Del uxe = 240.00;

const double M dDel uxe = 170. 00;

const doubl e LoDel uxe = 130.00;

const double Hi Income = 3000.00; /1 inconme |evels

const double M dl ncone = 1000. 00;

const char Basic = 'B'; /1 insurance plan type codes

const char Deluxe = 'D;
/1 In this section, the variables used in main() are decl ared.
/1 Each variable has a type (integer, double, etc) but no particular
/1 value at this point. The variable nanes |ike the constant nanes
/1 used above are supposed to be neani ngful, and each decl ared
/1 variable is also given a short conment explaining what it wll
/1 be used for.
/1

i fstream i nPay; /1 input file stream

of st ream out Pay; /1 output file stream

i nt | dNum /1 enpl oyee | D nunber,

Age, /1 age.
Nurmenpl oyees; /1 nunber of enpl oyees.
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doubl e GrossPay, /1 enpl oyee gross pay.
Net Pay, /1 net pay,
SSiI, /1 SS tax,
FIT, /1 i ncone tax,
| nsFee, /1 i nsurance fee..
Tot al G oss, /1 total of all gross pay,
Tot al Net , /1 net pay,
Total | ns, /1 i nsurance fees,
Tot al SSI, /1 SSI tax,
Total FIT; /1 i ncorme tax.
char I nsPI an; /1 enpl oyee i nsurance plan
/1 This is the initialization section of nmain(). W nust ensure
/1 every variable is given a value before it is used in a calculation
/1 or printed. Some variables get their values by being read fromthe
/1 input file, so they don't need to be initialized here.
NunEnpl oyees = 0; /1 Initialize counters and running totals
Tot al G oss = 0.0; /1 to zero.
Tot al Net = 0.0;
Total | ns = 0.0;
Tot al SSI = 0.0;
Total FIT = 0.0;
/1 The followi ng four statements prepare the input and output files
/1 for use. Don't worry too nuch about what's going on here just yet,
/1 we'll cover the details shortly.
/1
i nPay. open("enpl oyees. dat"); /1 open input and output files
out Pay. open("payol a. dat");
out Pay. setf(ios::fixed, ios::floatfield);
out Pay. setf (i 0os:: showpoint);
/1 The following statnments print the header info to output file. It’'s
/1 rather cryptic at this point, but you' Il see output is really very
/1 simple in C++.
out Pay << "Programmrer: Chris Knestrick" << endl
out Pay << "StarFleet Payroll" << endl << endl
out Pay << " I D G oss Pay FIT SSl I ns Net Pay"
out Pay << endl
out Pay << " === ———-——————-—————————————————=——=—==" ;
out Pay << endl
/1  This statement tries to read first line of data frominput file. |If
/1 something goes wong, the variable inPay will be false (small lie) and
/1 that will prevent us fromgoing into the loop that foll ows and generating
/1l nonsense.
i nPay >> | dNum >> Age >> GrossPay >> | nsPl an
/1 What cones next is a while loop. The body of the | oop gets
/1 executed over and over again until the expression that foll ows
/1 the while (inPay in this case) becones false. Therefore, we'd
/1 better be sure that inPay will eventually becone fal se,
/1 otherwi se the programw |l continue to execute the body of this
/1 1oop forever.
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whil e (inPay) ({

/1 The first part of the |oop body (down to the comrent with
/1 all the hyphens) processes the data that was just read in.
NunEnmpl oyees++; /1 Count enployees. This statenent
/1 adds 1 to the value of the
/1 vari abl e NunkEnpl oyees.
Total Goss += GrossPay; /1 Update total gross pay. This
/1 statenent adds the val ue of
/1 the variable GrossPay to the
/1 variable Total Gross
/1 The switch statenent tries to match the value of the selection
/1 variable (InsPlan this tine) with the given cases. Wen a
/1 match is found, the statenents that acconpany that case are
/1 executed. |If no match is found, the default case is carried out.
switch (InsPlan) { /1 Cal cul ate insurance fees:
case Basic:{ if (Age <= 35) /1 for Basic plan
InsFee = LoBasic; // This statenent copies the
/1 val ue of the constant
/1 LoBasic to the variable
/1l InsFee -- assignhnent.
else if (Age <= 65)
| nsFee = M dBasi c;
el se
| nsFee = Hi Basi c;
br eak;
case Deluxe:{ if (Age <= 35) /1 for Deluxe plan
| nsFee = LoDel uxe;
else if (Age <= 65)
I nsFee = M dDel uxe;
el se
| nsFee = Hi Del uxe;
br eak;
default :{ cout << "Enployee " << setw(4) << |dNum
cout << " has invalid insurance plan." << endl
I nsFee = 0.0;
}
}

Total I ns += | nsFee;

if (GossPay <= Mdl ncone) {
FIT = LoTax * G ossPay;

else if (GrossPay <= Hilncone) {

FIT = LoTax * M dl nconme

+

el se {

FIT LoTax * M dl ncone

+ + 1l

H Tax * (GrossPay -

}
Total FIT += FIT,;

M dTax * (G ossPay -

M dTax * (HiIncome -

/1 Update total insurance fees.
/1 Determne FIT anount.
/1 low incone
/1 mddle incone
M dl ncone) ;
/1 high incone
M dl ncone)

Hi | ncone) ;

/1 Update total incone taxes.
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SSI = SSRate * G ossPay;

Tot al SSI

Net Pay = G ossPay -

+= SSI ;

Tot al Net += Net Pay;

/1 This section of the | oop body
/1

above

out Pay
out Pay
out Pay
out Pay
out Pay
out Pay
out Pay

<<
<<
<<
<<
<<
<<
<<

into the

setw( 6)
setw12)
set W 10)
set W 10)
set W 10)
setw12)
endl ;

| nsFee -

Cal cul ate SSI tax.
Update total SS taxes.

FIT - SSI; [/ Calculate net pay.

/1 Update total

out put file.

<<
<<
<<
<<
<<
<<

| dNum

set preci sion(2) << GrossPay;
setprecision(2) << FIT,;

set preci sion(2) << SSI;

set preci sion(2) << |nsFee;
set preci sion(2) << Net Pay;

net pay.

prints the results cal cul ated

R L End of Processing Section

/1 This statement skips over the enpl oyee nanes to the begi nning
/1

of the next

i nPay. i gnor e( 200,

line of input.

"\n’);

/1  This statenent tries to read the next |ine of

/1 is the last statenent in the | oop body, so the next thing
/1

/1

that will
in this case)

happen is that the | oop control

is tested.

i nPay >> | dNum >> Age >> GrossPay >> | nsPl an;

~ Y~~~
~ Y~~~

out Pay <<

out Pay << endl ;

Once we've exited the | oop,
new enpl oyees. It’s time to sumthings up.
print out the averages in a nice form First print aline to mark

the end of the table body:

input. This

expression (inPay

/1 End of while |oop.

Now, cal cul ate and print averages, if appropriate.

/1
/1l careful
/1
/1

out Pay
out Pay
out Pay
out Pay
out Pay
out Pay
out Pay
out Pay

W' ve got to be

not to calculate averages if there weren't any enpl oyees, so
this uses an if statenment to be sure that's not the case before any
dividing is done.
i f (Nunmknpl oyees > 0) {

<<
<<
<<
<<
<<
<<
<<
<<

Avg: ",

set preci sion(2);

setw12)
set W 10)
set W 10)
set W 10)
setw12)
endl ;

<<
<<
<<
<<
<<

Tot al G oss/ NunEnpl oyees;
Tot al FI T/ NunEnpl oyees;
Tot al SSI / NunEnpl oyees;
Tot al | ns/ NunEnpl oyees;
Tot al Net / NunEnpl oyees;

we' re done readi ng and processing data for
The foll owi ng statenents
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/1 These two statenments just close the input and output files; this
/1 tells the operating systemthat we're done with them and (hopefully)
/1 that the files are properly saved to disk.

i nPay. cl ose();
out Pay. cl ose();

/1 The return statenent sends a value back to whoever called this
/1 function. |If you're using Visual C++, you may see this value
/1 displayed in the wi ndow at the bottom of the screen when you run
/1 the program

return NurmEnpl oyees;
} /1 end of main()
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