The Payroll Program 5. Appendix 1

The following example is a ssmple payroll program that illustrates most of the
core elements of the C++ language covered in sections 3 through 6 of the course
notes. During the term, aformal specification of the program will be available
viathe course Website:

3175 45 7597. 43
5328 47 3000. 00
ei . cs. vt.edu/ ~cs1044/ 3236 35 3897. 89
2334 49 2089. 10
5315 73 9336. 00

McCoy, Leonard
Checkov, Pavel
Sul u, Hikaru
Ri |l ey, Kevin
Kirk, Janes

7641 58 5409. 12 Uhur a

7077 23 1001. 00 Rand, Janice

4098 32 8594. 98 Spock
Sample input and output files:;| 3424 39 2999.99 B Sol o, Han

4297 52 1000. 00 Chewbacca

1716 53 2011.50
5956 67 5245. 42

Skywal ker, Luke
Scott, Montgonery

OO0OWWOoOWOWOowWwow

Programmer: Bill MQuain
St ar Fl eet Payr ol |
I D G oss Pay FI'T SSI 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
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Simple Version 5. Appendix 2

FHEEEEEEE i bbb rrrirrrd

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

Identification

Title: Si mpl e Payrol |l Program

Pr ogr ammer : Bill MQuain

| D Nunber : 999- 99- 9999

Conpi | er: Vi sual C++ version 6.0

Pl at f orm Pentium Il 400 / W ndows NT

Last Modified: January 2, 1999

FEEEEEEEEE i bbb rrrrirr

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

Pur pose of the program

This programreads information about an arbitrary nunber of
enpl oyees froman input file naned "workers. dat":

- | D nunber

- age

- gross nonthly sal ary
- insurance plan type

and conputes the correct deductions for:

- federal incone tax
- social security tax
- insurance 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 conputed and
printed. Qutput is is to a file naned "payol a. dat".
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Simple Version 5. Appendix 3

/1
/1
/1

The is the #include section. These statenents tell the conpiler
to read and use vari ables and functions declared in the
specified files.

#i ncl ude <fstream h>
#i ncl ude <i omani p. h>

/]
/]
/]
/]
/]
/]
I nt
/]
/]
/]
/]
/]

Every C++ program nmust have a function named main. This is the
begi nning of the definition of the main function for this

sinple program In this case the whol e program consists of just
the main function --- usually prograns involve nore than one
function.

mai n() {

In this section, named constants are decl ared and gi ven

their values. W could just use the nunbers thenselves in the
code that follows, but the nanes nake the code nore readabl e;
the nane SSRate carries neani ng where the nunber 0.0683 doesn’t.

const double H Tax = 0.33; [/ incone tax rates
const double MdTax = 0.28;

const double LoTax = 0.15;

const doubl e SSRate = 0.0683; // ssi tax rate
const doubl e Hi Basic = 150. 00; // insurance fees
const double M dBasic = 100.00;

const doubl e LoBasic = 70.00;

const doubl e Hi Del uxe = 250.00;

const doubl e M dDel uxe = 180. 00;

const doubl e LoDel uxe = 140.00;

const double Hilncone = 3000.00; // incone |evels
const double M dl ncone = 1000. 00;

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

const char Del uxe

1Dl;
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Simple Version 5. Appendix 4

/1 In this section, the variables used in nmain() are decl ared.

/'l Each variable has a type (integer, double, etc) but no particul ar
/'l value at this point. The variable nanes |Iike the constant nanes
/'l used above are supposed to be neaningful, and each decl ared

/1l variable is also given a short conment explaining what it wll

/'l be used for.

/1
i fstream i nPay; /[l input file stream
of st ream out Pay; /1 output file stream
I nt I dNum /'l enpl oyee | D nunber,
Age, /1 age.
NunEnpl oyees; /'l nunmber of enpl oyees.
doubl e G ossPay, /'l enpl oyee gross pay.
Net Pay, /1 net pay,
SSI, I SS t ax,
FIT, I i ncone t ax,
| nsFee, /1 I nsurance fee..
Tot al G oss, /1l total of all gross pay,
Tot al Net /1 net pay,
Tot al I ns, I I nsurance fees,
Tot al SSI, I SSI tax,
Total FIT; I i ncone t ax.
char I nsPl an; /'l enpl oyee insurance plan
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Simple Version 5. Appendix 5

/1 This is the initialization section of main(). W nust ensure

/'l every variable is given a value before it is used in a

/1l calculation or printed. Some variables get their val ues by being

/'l read fromthe input file, so they don’t need to be initialized

/'l here.
NunEnpl oyees
Tot al G oss
Tot al Net
Total I ns
Tot al SSI =
Total FIT

; /1 Initialize counters and running totals
/Il to zero

I
©coooo
©coo9o9o9

/'l The follow ng four statenments prepare the input and output files
/'l for use. Don’t worry too much about what’s going on here just
/1l yet, we'll cover the details shortly.
/1
i nPay. open( “wor kers. dat”); /1 open input and output files
out Pay. open(“payol a. dat”);
out Pay.setf(ios::fixed, ios::floatfield);
out Pay. setf (i os::showpoint);

/1 The follow ng statnments print the header info to output file.
/1 1t's rather cryptic at this point, but you'll see output is
/Il really very sinple in C++.

out Pay << “Programmer: Bill MQuain” << endl;

out Pay << “StarFl eet Payroll” << endl << endl;

out Pay << * I D G oss Pay FI'T SSI | ns”
<< Net Pay”;

out Pay << endl;

out Pay << " ============================S=================="
ScQR= S SS=SS=S==c==Su

out Pay << endl;
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Simple Version 5. Appendix 6

/1  This statenment tries to read first line of data frominput file.
/1l |If sonmething goes wong, the variable inPay will be false (snall
/1 lie) and that will prevent us fromgoing into the | oop that

/1 follows and generating nonsense.

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

/1 What cones next is a while |oop. The body of the |oop gets

/'l executed over and over again until the expression that foll ows
/1 the while (inPay in this case) becones false. Therefore, we'd
/'l  better be sure that inPay will eventually becone fal se,

/'l  otherwise the programw || continue to execute the body of this
/'l 1oop forever.

while (inPay) {

/1 The first part of the | oop body (down to the conment with
/1 all the hyphens) processes the data that was just read in.

NunEnpl oyees++; /'l Count enpl oyees. This statenent
/'l adds 1 to the value of the
/| variabl e NunEnpl oyees.

Tot al G oss += GrossPay; /| Update total gross pay. This
/| statement adds the val ue of
/'l the variable GrossPay to the
/'l variable Total G oss
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Simple Version 5. Appendix 7

/1l The switch statenent tries to match the val ue of the
/1l selection variable (InsPlan this tine) with the given cases.
/1 When a match is found, the statenments that acconpany that

/! case are executed. If no match is found, the default case
/! is carried out.

switch (InsPlan) { /| Cal cul ate i nsurance fees:
case Basic:{ if (Age <= 35) /1l for Basic plan
InsFee = LoBasic; // This statenent copies the
/'l val ue of the constant
/1l LoBasic to the variable

/'l 1nsFee -- assignnent.
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)
| 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;
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Simple Version 5. Appendix 8

Total I ns += | nsFee; /1 Update total insurance fees.

if (GossPay <= Mdlncone) { /| Determne FIT anmount.

FIT = LoTax * G ossPay; /'l 1ow incone
}
else if (GrossPay <= Hilncone) {
FIT = LoTax * M dl ncone /1 mddle inconme
+ MdTax * (G ossPay - M dl ncone);
}
el se {
FIT = LoTax * M dl ncone /'l high incone
+ MdTax * (H Incone - M dlncone)
+ Hi Tax * (GrossPay - Hilncone);
}
Total FIT += FIT,; /1l Update total incone taxes.
SSI = SSRate * G ossPay; /1l Cal cul ate SSI tax.
Tot al SSI += SSI ; /1l Update total SS taxes.

Net Pay = GrossPay - | nsFee -
FIT - SSI; [// Calculate net pay.
Tot al Net += Net Pay; /'l Update total net pay.

/1  This section of the | oop body prints the results cal cul at ed
/1 above into the output file.

out Pay << setw( 6) << IdNum

out Pay << setw(12) << setprecision(2) << G ossPay;
out Pay << setw(10) << setprecision(2) << FIT,

out Pay << setw(10) << setprecision(2) << SSI;

out Pay << setw(10) << setprecision(2) << |nsFee;
out Pay << setw(12) << setprecision(2) << NetPay;
out Pay << endl;

R R TR End of Processing Section
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Simple Version 5. Appendix 9

/'l This statenent skips over the enployee names to the
/'l beginning of the next line of input.
i nPay. i gnore(200, '\n’);

/'l  This statenent tries to read the next line of input. This
/'l is the last statement in the | oop body, so the next thing
/1 that will happen is that the | oop control expression (inPay
/1 in this case) is tested.
i nPay >> | dNum >> Age >> GrossPay >> |nsPl an;

} /1 End of while |oop.

/Il Once we’ve exited the |oop, we’ ' re done readi ng and processing
// data for new enployees. It's tinme to sumthings up. The

/1  following statenents print out the averages in a nice form

/1 First print aline to mark the end of the table body:

out Pay << " ========o=o=oooooooooooooooooooooooooooooooooos
L ————==—=—=—==——————g
out Pay << endl;

/1 Now, calculate and print averages, if appropriate. W've got to
/'l be careful not to calculate averages if there weren't any

/'l enployees, so this uses an if statenent to be sure that's not

/'l  the case before any dividing is done.

i f (NumEnpl oyees > 0) {
out Pay << " Avg:";
out Pay << setprecision(2);
out Pay << setw(12) << Total G oss/ NunkEnpl oyees;
out Pay << setw( 10) << Total FI T/ NunEnpl oyees;
out Pay << setw( 10) << Total SSI/ Nuntnpl oyees;
out Pay << setw( 10) << Total | ns/ NunEnpl oyees;
out Pay << setw(12) << Tot al Net/ NunEnpl oyees;
out Pay << endl;
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Simple Version 5. Appendix 10

/'l These two statenents just close the input and output files; this
/Il tells the operating systemthat we’'re done with them and
/1 (hopefully) that the files are properly saved to disk.

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

/1 The return statenent sends a val ue back to whoever called this
/1 function. |f you' re using Visual C++, you may see this val ue
/'l displayed in the window at the bottom of the screen when you run

/1 the program

return NumEnpl oyees;
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The Variations 5. Appendix 11

The slides that follow show severa variations and extensions of the
simple payroll program. These variationsillustrate the use of many
of the language features covered in sections 6 through 12 of the
course notes. In short:

FuncPay.cpp modularization of Payroll.cpp using
user-defined functions

ArrayPay.cpp improved data handling using paralle
arraysto store employee data

SortPay.cpp output results sorted by net pay

StructPay.cpp improved data organization using
asingle array of struct variablesto
store al employee data

NamesPayA.cpp input and output of character strings;
use of multiple input files; use of char
array for strings and of some of the

standard library string functions

NamesPayS.cpp modification of NamesPayA.cpp to
use standard library string objects

During the term, the source for these examples will be available on the course website:

http://ei.cs.vt.edu/ ~cs1044/
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FHEEEEEEE bbb bbb rriirrrrri
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/1
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/1
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Title: Sinple Payroll with Functions
Pr ogr ammer : Bill MQuain

| D Number : 999- 99- 9999

Conpi l er: M crosoft Visual C++ ver 6.0

Pl at f orm Pentium 11 400, Wndows NT

Last nodified: January 2, 1999

Pur pose:

The sanme as the sinple payroll program Pay99. cpp.

| mpl ement ati on | ssues:

This is an alteration of Pay98.cpp to incorporate user-
defined functions and an i nproved nodul ar desi gn.

Wiile there are no changes to the cal cul ation | ogic,
t he organi zation of the code is substantially different.

Ext ensi ve comments descri be the changes made to the
original.

#i ncl ude <fstream h>
#i ncl ude <i omani p. h>
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/1
/1
/1
/1

Begi nning of main function:int main() {

Function prototypes. |It’s not necessary to include nanes for
the paranmeters here, but | recommend it because it hel ps keep
t hi ngs straight.

doubl e FedTax(doubl e Gross);

doubl e I nsurance(char Pl an, int Age);

voi d Pri nt Header ( of st ream& out Pay) ;

voi d PrintLine(of strean& out Pay, int |IdNum double G oss,

doubl e Fee, double FIT, double SSI, double Net);

voi d Print Avg(of stream& out Pay, doubl e Total G oss, double Totallns,

/1
/1
/1
/1

doubl e Total FIT, double Total SSI, doubl e Total Net,
I nt NunmEnpl oyees);

Naned constants --- the use of named constants is required for
this program Qher naned are used in the functions that find
the i ncome tax and insurance anounts.

const double SSRate = 0. 0683; /] SSI tax rate

/1

/1

Vari abl es:

i fstream i nPay; /1l input file stream

of st r eam out Pay; /1l output file stream

i nt I dNum /'l enpl oyee | D nunber
Age, /'l enpl oyee age
NunEnpl oyees; // nunber of enpl oyees

doubl e G ossPay, /'l enpl oyee gross pay
Net Pay, /'l enpl oyee net pay
SSI, /| enpl oyee SS tax
FIT, /'l enpl oyee incone tax
| nsFee, /| enpl oyee insurance fee

decl arati ons conti nued on next slide
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Using Functions

5. Appendix 14

Tot al G oss, /1l total of all gross pay
Tot al Net /1l total of all net pay
Tot al I ns, /'l total of all insurance fees
Tot al SSI, /1l total of all SS tax
Total FI T, /1l total of all income tax
char I nsPl an; /| enpl oyee insurance plan
/1 Initializations: NunEnployees = 0;

/1 Initialize counters and running totals

Tot al G oss = 0.0; /'l to zero.
Tot al Net = 0.0;
Total I ns = 0.0;
Tot al SSI = 0.0;
Total FIT = 0.0;

i nPay. open("workers. dat");
out Pay. open(" payol a. dat") ;

/'l open input and output files

/1l Set up for floating point output:
out Pay.setf(ios::fixed, ios::floatfield);

out Pay. setf (i os::showpoint);

/1l Print header info to output file:

Pri nt Header (out Pay) ;

/! Read first line of data frominput file:
i nPay >> | dNum >> Age >> GrossPay >> | nsPl an;
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Using Functions 5. Appendix 15

/! Process and read next line until there's no nobre data:
whil e (inPay) {

NunmEnpl oyees++; /'l Count enpl oyees.

Tot al G oss += G ossPay; /'l Update total gross pay.

I nsFee = I nsurance(lnsPlan, Age); // Calcul ate insurance fee

Tot al I ns += | nsFee; /| Update total insurance
I f ees.

FIT = FedTax(G ossPay) ; /1 Cal culate incone tax ant.

Total FIT += FIT; /'l Update total incone

// t axes.

SSI = GrossPay * SSRat e; /| Cal culate SS tax.
Tot al SSI += SSI ; /| Update total SS taxes.

Net Pay = GrossPay - | nsFee -
FIT - SSI; /| Cal cul ate net pay.
Tot al Net += Net Pay; /| Update total net pay.

/Il Wite results to output file:
PrintLi ne(out Pay, |dNum G ossPay, InsFee, FIT, SSI, NetPay);

/'l Read next |ine of input:

i nPay. i gnore(200, '\n’); /1 Skip to next I|ine.
i nPay >> | dNum >> Age >> GrossPay >> |nsPl an;
} /'l End of while | oop.
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/1 Print out averages (if appropriate):
Print Avg(out Pay, Total G oss, Totallns, Total FIT, Total SSI,
Tot al Net, NunEnpl oyees);

/Il Close files.
i nPay. cl ose();

out Pay. cl ose();

return NumEnpl oyees;
} /1 end of main()
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FELEELEEEE i bbb bbb irrrrrrr
/1l Function to cal culate the proper insurance fee for an enpl oyee.
/'l Parameters:

Il I nsPl an character "B or "D, indicating plan selected
Il Age enpl oyee’ s age
/1

/1 The function doesn’t need to nodify the value of either of these
/| paranmeters, so they are passed in by value (no anpersand).

/1

/'l Return val ue:

Il | nsFee I nsurance fee charged to enpl oyee

/1

/1 Pre: Plan and Age have been properly initialized

/'l Post: corresponding insurance fee has been returned

/1

doubl e I nsurance(char Pl an, int Age) {

const doubl e Hi Basic = 150. 00; /'l constants for insurance fees
const double M dBasic = 100.00;
const doubl e LoBasic = 70.00;
const doubl e Hi Del uxe = 250.00;
const doubl e M dDel uxe = 180. 00;

const doubl e LoDel uxe = 140.00;

const char Basic = 'B; /'l constants for plan types
const char Deluxe ="'D;
doubl e Fee = 0.0; /'l insurance fee charged
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switch (Plan) { /1 Cal cul ate i nsurance fee
case Basic:{ if (Age <= 35) /1 for Basic Plan
Fee = LoBasi c;
else if (Age <= 65)
Fee = M dBasi c;

el se
Fee = Hi Basi c;
br eak;
}
case Deluxe:{ if (Age <= 35) /1 for Del uxe Pl an
Fee = LoDel uxe;
else if (Age <= 65)
Fee = M dDel uxe;
el se
Fee = Hi Del uxe;
br eak;
}

}

return Fee;
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FELEELEEE i bbb bbb irrrrrrr
/1 Function to calculate the proper incone tax for an enpl oyee.
/1l Parameter:

Il G ossPay enpl oyee’ s gross pay anount

/1

/'l Return val ue:

/1l FIT i ncome tax withheld for enpl oyee
/1

/Il Pre: G&Goss has been properly initialized
/'l Post: corresponding i ncome tax anount has been returned
/1
doubl e FedTax(doubl e G oss) {
const double H Tax = 0. 33; /'l tax rates
const double M dTax = 0. 28;
const double LoTax = 0.15;

const double H Income = 3000.00; /'l inconme |evels
const double M dlncome = 1000. 00;
double FIT = 0.0; /'l income tax w thheld
if (G oss <= Mdlncone) { /1 Determne FIT anmount.
FIT = LoTax * & o0ss; /1 1owincone
}
else if (Goss <= HilIncone) {
FIT = LoTax * M dl ncone /1 mddl e incone
+ MdTax * (&G oss - MdIlncone);
}
el se {
FIT = LoTax * M dl ncone /'l high incone
+ MdTax * (H Incone - M dl ncone)
+ Hi Tax * (Gross - Hilncone);
}
return FIT,
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/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

FELEELTEE bbb rriirrrir
Function to print header for output file.
Par anet er :
out Pay input file streamvariable

The function does need to nodify this stream (by inserting to
it), so the paraneter mnmust be passed by reference (with an
anper sand) .

The function doesn’t need to return a value, so it’'s void.

Pre: output file has been opened

Post: file header has been witten
voi d Print Header (of strean& out Pay) {

out Pay << “Programmer: Bill MQuain” << endl;

out Pay << “StarFl eet Payroll” << endl << endl;

out Pay << * I D G oss Pay FI'T SSI | ns”
<< Net Pay";

out Pay << endl;

out Pay << *============s==osssosssso-ososoosoosoo=sos=sos====D
<< “'==============";

out Pay << endl;
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FLETTELEEEEE i rr i r il
/'l Function to print a line of enployee data to output file.
/1 Paraneter:

Il out Pay i nput file streamvari abl e

Il I dNum I d nunber of enployee

/1l Gr ossPay gross pay for enployee

/1l | nsFee i nsurance fee for enployee

/1l FIT i ncome tax for enployee

/1l SSI soci al security tax for enployee
Il Net Pay net pay for enpl oyee

/1

/1 The function does need to nodify this stream (by inserting to
/'l it), so the paraneter nust be passed by reference (with an
/| anpersand).

/1

/1 Pre: output file has been opened; other paraneters have been
/1l properly initialized

/1  Post: formatted |ine of output has been witten

/1

void PrintLine(ofstrean& outPay, int |IdNum double G oss,
doubl e Fee, double FIT, double SSI, double Net) {
out Pay << setw( 6) << IdNum
out Pay << setw(12) << setprecision(2) << Goss;
out Pay << setw(10) << setprecision(2) << FIT;
out Pay << setw(10) << setprecision(2) << SSI;
out Pay << setw(10) << setprecision(2) << Fee;
out Pay << setw(12) << setprecision(2) << Net;
out Pay << endl;
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FELEELEEE i bbb bbb irrrrrrr
/1l Function to print final averages to input file.
/1l Parameter:

Il out Pay i nput file streamvariable

Il Tot al G oss total gross pay (for all enpl oyees)
Il Tot al I ns total insurance fees

Il Total FIT total inconme tax

/1l Tot al SSI total social security tax

/1l Tot al Net total net pay

Il NurmEnpl oyees total nunber of enpl oyees

/1

/1l The function does need to nodify this stream (by inserting to
/1l it), so the paraneter nust be passed by reference (with an
/| anpersand).
/1
/1 Pre: output file has been opened; other paraneters have been
/1l properly initialized
/'l  Post: formatted averages have been printed, if nunber of
Il enpl oyees is positive
/1
voi d PrintAvg(of strean& out Pay, double Total G oss, double Totallns,
doubl e Total FIT, double Total SSI, double Total Net,
i nt NunkEnpl oyees) {

out Pay << “======================================"
<< “======================"
<< endl ;
i f (NumEnpl oyees > 0) {
outPay << " Avg:" << setprecision(2);

out Pay << setw12) << Tot al G oss/ NunkEnpl oyees;

out Pay << setw(10) << Tot al FI T/ NunEnpl oyees;

out Pay << setw(10) << Tot al SSI/ NunEnpl oyees;

out Pay << setw 10) << Tot al | ns/ NunEnpl oyees;

out Pay << setw(12) << Tot al Net/ NunEnpl oyees << endl;
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Il Title: Payrol |l Programw th Arrays

/1 Programmer: Bill MQuain

/1 1 D Nunber: 999- 99- 9999

/1 Conpiler: M crosoft Visual C++ ver 6.0

/1 Platform Pentium 11 400, Wndows NT

/1 Last nodified: January 2, 1999

Il

/'l Purpose:

Il

Il Sanme as the original version, Pay99.cpp

Il

/1 1nplenmentation |ssues:

Il

/1l The principal alteration is that this program uses a
/1l collection of parallel arrays to store all the data.
/1l An assunption is made as to the maxi num nunber of
/1l enpl oyees for whomdata will be processed; for ease
Il of nodification, that value is set as a file-scoped
Il const ant .

Il

Il By "parallel™ | mean that array elenments with the
Il same index will hold information about the sane

/1l enpl oyee.

Il

/1l QO her changes (from FuncPay99. cpp):

Il

Il - The overall structure of main() is now divided

Il into | ogical sections:

Il - decl arations

Il - function call to read data

Il - function call to cal culate taxes, insurance,
/1l net pay

/1l - function call to print the table, including
Il header and aver ages

I
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/1l - The input file is needed only by the function

/1l ReadDat a() and the output file is needed only by

Il the function PrintTable() and the functions

Il Print Header () and Cal cAvgs(), which are called by
Il Print Table(). Therefore, the input and output file
Il stream vari abl es are nade | ocal to ReadData() and
/1l Print Tabl e() respectively.

/1

#i ncl ude <fstream h>
#i ncl ude <i omani p. h>

const int MaxEnmp = 20; /'l maxi mum nunber of enpl oyees

/1 Function prototypes. |It’s not necessary to include nanes for
/'l  the paranmeters here, but | recommend it because it hel ps keep
/1l things straight.

doubl e FedTax(doubl e EnpG ossPay) ;
doubl e I nsurance(char EnplnsPlan, int EnpAge);
voi d Pri nt Header ( of st ream& out Pay) ;
voi d ReadData(int IdNuni], double G ossPay[],
int Age[], char InsPlan[], int& NunEnp);
voi d Cal cDat a( const doubl e GrossPay[], const int Age[],
const char InsPlan[], double InsFee[], double FIT[],
double SSI[], double NetPay[], int NunEnp);
voi d Print Tabl e(const int IdNuni], const double G ossPay|[],
const double InsFee[], const double FIT[],
const double SSI[],
const doubl e NetPay[],int NunEnp);
voi d Cal cAvgs(of stream& out Pay, const double G ossPay[],
const doubl e I nsFee[],
const double FIT[], const double SSI[],
const doubl e NetPay[], int NumEnp);
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/1 Beginning of main function:

Il

int main() {

/'l Local variables for main():

i nt I dNuni MaxEnp] , /'l enpl oyee | D nunber

Age[ MaxEnp] , /'l enpl oyee age

NunEnp; /'l nunber of enpl oyees
doubl e G ossPay[ MaxEnp], /'l enpl oyee gross pay

Net Pay[ MaxEnp] , /'l enpl oyee net pay

SSI [ MaxEnp] , /'l enpl oyee SS tax

FI T[ MaxEnp] , /'l enpl oyee incone tax

| nsFee[ MaxEnp] ; /| enpl oyee insurance fee
char | nsPl an[ MaxEnp] ; /'l enpl oyee insurance plan

/'l Read enpl oyee data frominput file:

ReadDat a(l dNum G ossPay, Age, |InsPlan, NunEmp);

/'l Cal cul ate enpl oyee w thhol di ng data and net pay:

Cal chat a( G ossPay, Age, InsPlan, InsFee, FIT, SSI,
Net Pay, Nuntnp);

/1 Print the table of enployee information:

Print Tabl e(1 dNum G ossPay, |InsFee, FIT, SSI, NetPay,
NunEnp) ;

return NunmEnp;
} /1 end of main()
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FLLTTELEE il
/'l The function ReadData reads enpl oyee data fromthe input

/Il file and stores it in the array paraneters. ReadData w ||
/'l read until the end of the input file or until the arrays

/1 are filled (determ ned by the gl obal constant MaxEnp).

/1

/1 Qutput paraneters (passed by reference):

/1

/1l | dNunf ] list of enployee |ID nunbers

Il G ossPay| | list of gross pay anounts

Il Agel ] list of enployee ages

Il I nsPl an[ ] list of insurance plan codes

Il NunEnp nunber of enpl oyees for whom data was
Il st ored

/1

/1  Renenber: An array paraneter is passed by reference

/1l by default, so no anpersands (& are needed
Il for them

/1

/Il Also note: We don’t need to specify the dinension of an
Il array paranmeter in the function definition
/1l (or in the prototype). But you do need to
/1l indicate that it’s an array; that’s the reason
/1l for the []s.

/1

/'l  ReadData nust be able to handle the situation where

/Il there are nore lines of input data than wll fit into

/'l the arrays. This is done by using two nechanisns. First,
/1 the loop control for the while includes both a check for a
/Il read failure and a check to be sure that we’re not about

/Il to try to store values past the end of the arrays. Second,
/1 we read the input values into |local variables first, then
/'l transfer themto the arrays only if the array index is

/1 valid (MaxEnp - 1 or |ess).

Computer Science Dept Va Tech January, 1999 Programming in C++ ©1995-1999 Barnette ND, McQuain WD, Keenan MA



Organizing Data with Arrays 5. Appendix 27

/1 One point that nmay be confusing. The |ocal variable |Index
/1l is used to keep track of which array |ocations are to be
/1l stored into next. \Wen we exit the while |oop, Index wll
I/l point to the first unfilled location in the arrays.

/'l However, Index will equal the nunber of enpl oyees whose

/'l records were stored into the arrays. Renenber that in C++
/1 we index arrays starting at 0 instead of 1.

/1

/'l Pre: none

/]  Post: up to MaxEnp enpl oyee data |ines have been read from

Il the input file; data stored in IdN\Nunf], G ossPay[],
/] Age[] and InsPlan[]; nunber of enployee data |ines
/1 read stored in NunEnp.

/1

voi d ReadData(int IdNuni], double GrossPay[], int Age[],
char InsPlan[], int& NunEnmp) {

I nt Index = 0; // next array location to fill

I nt enpnum /'l tenp storage for enployee id nunber
enpage; Il enpl oyee age,

doubl e gross; Il gross pay, and

char pl an; Il i nsurance plan code

i fstream i nPay; /1l input file stream

I nPay. open("wor kers. dat"); /1 open input file

/'l Read first line of data frominput file:

i nPay >> enpnum >> enpage >> gross >> pl an
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// Process and read next line until there’s no nore data or
/1 we've filled up the arrays:

while (inPay && | ndex < MaxEnp) {

i nPay. i gnore(200, '\n’); /1l Skip to next I|ine.

I dNun I ndex] = enpnum /1 Store the last input |ine
Age[ | ndex] = enpage; /1l in the relevant arrays
GrossPay[ | ndex] = gross;

I nsPl an[ I ndex] = pl an;

i nPay >> enpnum >> enpage >> gross >> pl an;

| ndex++; /| Update index for next store
}
NunEnp = I ndex; /'l Remenber: we never stored anything
/1 after the last increnent of I|ndex
I nPay. cl ose(); /1 Close the input file.

Computer Science Dept Va Tech January, 1999 Programming in C++ ©1995-1999 Barnette ND, McQuain WD, Keenan MA



Organizing Data with Arrays 5. Appendix 29

FELTTELEE il
/1  CalcData is used to calculate the net pay anounts for al
/'l enpl oyees.

/1

/1l Input Paraneters (passed by val ue):

/1

/1l GrossPay| | list of gross pay anounts

/1l Agel ] | i st of enployee ages

/1l I nsPl an[ ] list of insurance plan codes

Il NunEnp nunber of enpl oyees to be processed

/1

/'l Note: to pass array paraneters by value we specify their
Il type using "const" --- both in the definition and
/1l in the prototype. This is really "pass by constant
Il reference” as we' |l discuss in class. For

/1l practical purposes, the effect is the sane as pass
/1l by val ue.

/1

/1 Qutput Paraneters (passed by reference):

/1

Il | nsFeel ] list of insurance fees

/1l FI T[] list of federal incone taxes

/1l SSI[] | ist of social security taxes

/1l Net Pay][ ] list of net pay anmounts

/1

/Il  Pre: GossPay[], Age[], InsPlay[], InsFee[] initialized;
Il NumEnp equal s nunber of enpl oyees

/1 Post: FIT[], SSI[] and NetPay[] properly cal cul ated

/1

voi d Cal cDat a(const doubl e G ossPay[], const int Age[],
const char InsPlan[], double InsFee[], double FIT[],
doubl e SSI[], double NetPay[], int NumEnp)({

const double SSRate = 0.0683; /] SSI tax rate
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/1l Calculate the insurance fee, incone tax, social security
/1  tax and net pay for each enployee, storing the results in
/'l the relevant arrays:

I

for (int count = 0; count < NumEnp; count++) {

I nsurance(I nsPl an[ count], Age[count]);
FedTax( GrossPay[ count]);

SSRate * GrossPay[ count];

GrossPay[count] - FIT[count] - SSI[count] -
I nsFee[ count | ;

| nsFee[ count ]
FI T[ count ]
SSI [ count |
Net Pay[ count ]
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/1l Function to cal culate the proper insurance fee for an enpl oyee.
/'l Parameters:

Il I nsPl an character "B or "D, indicating plan selected
Il Age enpl oyee’ s age
/1

/1 The function doesn’t need to nodify the value of either of these
/| paranmeters, so they are passed in by value (no anpersand).

/1

/'l Return val ue:

Il | nsFee I nsurance fee charged to enpl oyee

/1

/1 Pre: Plan and Age have been properly initialized

/'l Post: corresponding insurance fee has been returned

/1

doubl e I nsurance(char Pl an, int Age) {

const doubl e Hi Basic = 150. 00; /! constants for insurance fees
const double M dBasic = 100.00;

const doubl e LoBasic = 70.00;

const doubl e Hi Del uxe = 250.00;

const doubl e M dDel uxe = 180. 00;

const doubl e LoDel uxe = 140.00;

const char Basic = 'B; /'l constants for plan types
const char Deluxe = 'D ;

doubl e Fee = 0.0; /'l insurance fee charged
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switch (Plan) { /1 Cal cul ate insurance fee
case Basic:{ if (Age <= 35) Il for Basic Plan
Fee = LoBasi c;
else if (Age <= 65)
Fee = M dBasi c;

el se
Fee = Hi Basi c;
br eak;
}
case Deluxe:{ if (Age <= 35) Il for Del uxe Pl an
Fee = LoDel uxe;
else if (Age <= 65)
Fee = M dDel uxe;
el se
Fee = Hi Del uxe;
br eak;
}

return Fee;
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Function to cal cul ate the proper inconme tax for an enpl oyee.

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

Par anet er :
G ossPay

Ret urn val ue:

FI'T

enpl oyee’ s gross pay anount

i ncome tax withheld for enpl oyee

Pre: G&Goss has been properly initialized
Post: correspondi ng i ncone tax anount has been returned

doubl e FedTax(doubl e G oss) {

const doubl e Hi Tax
const double M dTax
const doubl e LoTax

const doubl e Hilncone

= 0. 33; [/ tax rates
= 0. 28;
= 0. 15;
= 3000. 00; [/ incone |evels

const double M dlnconme = 1000. 00;
double FIT = 0.0; /'l income tax wthheld
If (Goss <= Mdlncone) { /'l Determne FIT anount.
FIT = LoTax * & o0ss; /'l 1 ow incone
}
else if (Goss <= Hilncone) {
FIT = LoTax * M dl ncone /1 mddle incone
+ MdTax * (&G oss - MdIlncone);
}
el se {
FIT = LoTax * M dl ncone /'l high incone
+ MdTax * (H Incone - M dlncone)
+ Hi Tax * (Gross - Hilncone);
}

return FIT,;
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FLETTELEEE i r il
/1l Function to print header for output file.

/1 Paraneter:

Il out Pay input file streamvariable

/1

/1 The function does need to nodify this stream (by inserting to
/1l it), so the parameter nust be passed by reference (with an

/| anpersand).

/1

/'l The function doesn’t need to return a value, so it’s void.

/1

/'l Pre: output file has been opened

/1  Post: file header has been written

/1

voi d Print Header (of strean& out Pay) {

out Pay << “Programmer: Bill MQuain” << endl;

out Pay << “StarFl eet Payroll” << endl << endl;

out Pay << * I D G oss Pay FI'T SSI | ns”
<< Net Pay";

out Pay << endl;

out Pay << " ============================S=================="
Sc= S SS=SS=S===cS=Su

out Pay << endl;
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/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

FEEEEEE bbb rrrrrrrrr

PrintTable is used to print the table of enployee data to output
file.
I nput Paraneters (passed by val ue):

| dNum i d nunbers of enpl oyees

G ossPay gross pay for enpl oyees

| nsFee i nsurance fees for enpl oyees

FIT i ncome taxes for enpl oyees

SSI soci al security taxes for enpl oyees

Net Pay net pay for enpl oyees

NunEnp nunber of enployees to print data for

Pre: arrays hold proper data
Post: table of payroll data has beeen printed to output file

void PrintTable(const int IdNun{], const double G ossPay[],

const double InsFee[], const double FIT[],
const double SSI[], const double NetPay[],
i nt NumEnp) {

of st ream out Pay; /1 output file stream

out Pay. open("payola.dat"); // open the output file

/1 Set up for floating point output:
out Pay.setf(ios::fixed, ios::floatfield);
out Pay. setf (i os:: showpoi nt);
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[/ Print the header for the table:
/1
Pri nt Header ( out Pay) ;

/1l Print the table, Iine by |ine:
Il
for (int count = 0; count < NunmkEnp; count++) {

out Pay << setw( 6) << IdNunfcount];

out Pay << setw(12) << setprecision(2) << G ossPay[count];
out Pay << setw(10) << setprecision(2) << FIT[count];

out Pay << setw( 10) << setprecision(2) << SSI[count];

out Pay << setw(10) << setprecision(2) << InsFee[count];
out Pay << setw(12) << setprecision(2) << NetPay[count];
out Pay << endl;

N

/'l Cal culate and print averages:
/1
Cal cAvgs(out Pay, GrossPay, InsFee, FIT, SSI, NetPay, NuntEnp);
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I/l CalcAvgs is used to print final averages to input file.

/1

/1 Qutput Paraneter (passed by reference):

/1

/1l out Pay output file streamvariabl e
/1

/1 Input Paraneters (passed by val ue):

/1

Il Tot al G oss total gross pay (for all enpl oyees)
Il Tot al I ns total insurance fees

Il Total FIT total inconme tax

/1l Tot al SSI total social security tax
/1l Tot al Net total net pay

Il NurmEnpl oyees total nunber of enpl oyees
/1

/1 Pre: output file is open; arrays hold proper data
/1 Post: if nunber of enployees is positive, averages
/1l have been printed; otherw se zeros are printed
/1
voi d Cal cAvgs(of strean& out Pay, const double G ossPay[],
const doubl e I nsFee[],
const double FIT[], const double SSI[],
const doubl e NetPay[], int NunmEnp) {

doubl e Total G oss = 0.0, /1l total of all gross pay
Tot al Net = 0.0, /1l total of all net pay
Tot al I ns = 0.0, /1l total of all insurance fees
Tot al SSI = 0.0, // total of all SS tax
Total FIT = 0.0; /1l total of all incone tax

// Print out footer for table:

out Pay << Y Z=mmmmmoo——o—o-—o——-—----o—-——-—--—-—————-——————————=="
<L Y mmmmmmmmmmmmmm==T <L end|;
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/1 1f NumEnp > 0 then calculate totals and print out averages;
/| otherwi se print zeros for the averages.

/1

if (NunEnp) {

for (int count = O;
Tot al Gross +=

count < Nuntnp;
G ossPay[ count];

Total I ns += I nsFee[ count];
Total FIT += FIT[count];
Tot al SSI += SSI[count];
Tot al Net += Net Pay[ count ] ;

}
out Pay

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

}

el se {
out Pay
out Pay
out Pay
out Pay
out Pay
out Pay
out Pay

Computer Science Dept Va Tech January, 1999

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

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

" Avg:"
setw(12)
setw 10)
setw 10)
setw 10)
setw(12)
endl ;

" Avg:"
setw(12)
setw 10)
setw 10)
setw 10)
setw(12)
endl ;

count ++) {

<< setprecision(2);
<< Tot al Gr oss/ Nuntnp;
<< Tot al FI T/ Nunknp;
<< Tot al SSI / Nunknp;
<< Tot al I ns/ Nunknp;
<< Tot al Net / Nunknp;

<< setprecision(2);

<< 0. 0;
<< 0. 0;
<< 0. 0;
<< 0. 0;
<< 0.0;
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SortPay.cpp incorporates an additional function to ArrayPay.cpp,
producing an output file that is sorted by net pay amounts. Since the
only alterations are the inclusion of a prototype, afunction definition,
and a call to that function from main( ), only the new function definition

Is provided here.
3175 45 7597.43 B McCoy, Leonard
5328 47 3000.00 D Checkov, Pavel
3236 35 3897.89 B Sulu, Hikaru
2334 49 2089.10 D Riley, Kevin
5315 73 9336.00 B Kirk, Janes
7641 58 5409.12 D Uhura
: 7077 23 1001.00 B Rand, Janice
Semple input and output 4098 32 8594.98 D Spock
files: 3424 39 2999.99 B Sol o, Han
4297 52 1000. 00 B Chewbacca
1716 53 2011.50 D Skywal ker, Luke
5956 67 5245.42 D Scott, Montgonery
Bill MQuain
Macr o$oft Cor porati on Payr ol
I D G oss Pay FIT SSI I ns Net Pay
4297 1000. 00 150. 00 68. 30 100. 00 681. 70
7077 1001. 00 150. 28 68. 37 70. 00 712. 35
1716 2011. 50 433. 22 137. 39 180. 00 1260. 89
2334 2089. 10 454, 95 142. 69 180. 00 1311. 47
5328 3000. 00 710. 00 204. 90 180. 00 1905. 10
3424 2999. 99 710. 00 204. 90 100. 00 1985. 09
3236 3897.89  1006. 30 266. 23 70. 00 2555. 36
5956 5245. 42  1450. 99 358. 26 250. 00 3186. 17
7641 5409. 12 1505. 01 369. 44 180. 00 3354. 67
3175 7597. 43 2227. 15 518. 90 100. 00 4751. 37
4098 8594.98  2556. 34 587. 04 140. 00 5311. 60
5315 9336. 00 2800. 88 637. 65 150. 00 5747. 47
Avg 4348. 54 1179. 59 297. 00 141. 67 2730. 27
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/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

void SortData(int
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SortData sorts the array of NetPay anmpunts into increasing

or der,

rearranging the data in the other arrays to keep

everything consistent. The selection sort algorithmis used.

I np

ut Paraneters (passed by val ue):

I dNum
G ossPay

nsFee

FIT
SSI
Net Pay
Age

nsPl an

NunEnp

Pre:

i nt

i nt

i d nunbers of enpl oyees

gross pay for enpl oyees

i nsurance fees for enpl oyees

i ncome taxes for enpl oyees

soci al security taxes for enpl oyees
net pay for enpl oyees

ages of enpl oyees

i nsurance plan codes for enpl oyees
nunber of enpl oyees

all paraneters are properly initialized; NunmEnp equals

nunber of enpl oyees bei ng processed
Post: Net Pay| ]
are maintained in proper relative order

Is sorted in ascending order; all other arrays

| dNuni{], double GrossPay[], double InsFee[],

double FIT[], double SSI[], double NetPay[],
int Age[], char InsPlan[], int NunmEnp) {

Begi n,
Check,
Smal | SoFar ;

Trnpl nt;

/'l begi nning index for current pass
/'l index currently being checked
/'l index of largest entry found so far

/| tenporary storage used for swapping val ues

doubl e TnpFl oat ;

char

TpChar ;
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/'l The outer loop runs us down the list NunEnp - 1 tines:
Il
for (Begin = 0; Begin < NunEnp - 1; Begin++) {

Smal | SoFar = Begi n; /'l smallest so far is the first
/1 The inner |oop runs down the "tail" of the list,

/1 determ ning where the smallest value is |ocated.

/1

/'l The value found will belong at the head of the "tail"
/1

for (Check = Begin; Check < NunEnp; Check++) {
i f (NetPay[ Check] < Net Pay[ Smal | SoFar])
Smal | SoFar = Check;

/1 Swap the snall est net pay anount |ocated by the inner
/1 loop to the right index:

/1

TnpFl oat

Net Pay[ Smal | SoFar |

Net Pay[ Smal | SoFar ] ;
Net Pay[ Begi n] ;

Net Pay[ Begi n] = TnpFl oat ;

/1 ... and the corresponding (not the smallest) |ID nunber:
Il

Trpl nt = I dNun{ Smal | SoFar ] ;

I dNunf Smal | SoFar] = | dNuni Begi n] ;

| dNunf Begi n] = Tnplnt;

/1 ... and the correspondi ng gross pay anount:

Il

TnpFl oat = & ossPay[ Smal | SoFar] ;

G ossPay[ Snal | SoFar ]
G ossPay|[ Begi n]

G ossPay[ Begi n] ;
TpFl oat ;
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/1 ... and the correspondi ng i nsurance fee:
/1
TnpFl oat = | nsFee[ Smal | SoFar] ;

| nsFee[ Smal | SoFar ]

| nsFee[ Begi n] ;

| nsFee[ Begi n] = TnpFl oat ;

/1 ... and the correspondi ng i ncone tax anount:

Il

TnpFl oat = FI T[ Snmal | SoFar];

FI T[ Smal | SoFar] = FI T[ Begi n] ;

FI T[ Begi n] = TnpFl oat ;

/1 ... and the correspondi ng social security anount:
Il

TnpFl oat = SSI [ Smal | SoFar] ;

SSI [ Smal | SoFar] = SSI [ Begi n];

SSI [ Begi n] = TnpFl oat ;

/1 ... and the correspondi ng age:

Il

Trpl nt = Age[ Smal | SoFar];

Age[ Smal | SoFar] = Age[ Begi n];

Agel[ Begi n] = Tnplnt;

/1 ... and finally, the correspondi ng i nsurance plan
Il code:

Il

TnpChar = I nsPl an[ Smal | SoFar];

I nsPl an[ Snal | SoFar ]

I nsPl an[ Begi n]

Computer Science Dept Va Tech January, 1999

| nsPl an[ Begi n] ;
TnpChar ;
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FHEETEEEEE bbb rri b rrirrr

Il Title: Sinple Payroll with an array of Structs

/1 Programmer: Bill MQain

[/ 1D Number: 999- 99- 9999

/1 Conpiler: M crosoft Visual C++ ver 6.0

/1 Platform Pentium 11 400, Wndows NT

/1 Last nodified: January 2, 1999

Il

/'l Purpose:

Il

/1l Sanme as the original version, Pay99.cpp

Il

/1 1nplenmentation |ssues:

Il

/'l The only nodifications from ArrayPay99. cpp are related to
/'l the use of an array of struct variables to hold the

/'l enpl oyee records, replacing the bouquet of parallel arrays
/'l used before. The primary points of interest are the vastly
/1l sinpler paraneter lists that are needed now, and the

/'l relatively trivial swap section of the sorting code.

Il

#i ncl ude <fstream h>
#i ncl ude <i omani p. h>
const int MaxEnmp = 20;
t ypedef struct {
i nt [ dNum
i nt Age;
char | nsPl an;
doubl e GrossPay;
doubl e | nsFee;
doubl e FIT;
doubl e SSI;
doubl e Net Pay;
} EnpRec;
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/1
/1
/1
/1
/1
/1
/1
/1

maxi mum nunber of enpl oyees

enpl oyee’ s | D nunber

enpl oyee’ s age

enpl oyee’ s insurance plan code
enpl oyee’ s gross pay

enpl oyee’ s insurance fee

enpl oyee’ s federal incone tax
enpl oyee’ s social security tax
enpl oyee’ s net pay
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/1 Function prototypes:

voi d ReadDat a( EnpRec Enp[], int& NunEnp);

voi d Cal cDat a( EmpRec Enp[], int Nunmknp);

doubl e FedTax(doubl e EnpG ossPay) ;

doubl e I nsurance(char EnplnsPlan, int EnpAge);

voi d Sort Dat a( EnpRec Enp[], int NumEnp);

voi d Pri nt Tabl e(const EnpRec Enp[],int NumEnp);

voi d Pri nt Header ( of st ream& out Pay) ;

voi d Cal cAvgs(of stream& out Pay, const EnpRec Enp[], int NumEnp);

FETETEEEEEr i rrrrrrinr
/1 Beginning of main function:
int main() {
/'l Local variables for main():
EnmpRec Enp[ MaxEnp] ; /| array of enployee records
i nt NunEnp; /'l nunber of enpl oyees
/'l Read enpl oyee data frominput file:
ReadDat a( Enp, Numknp) ;
/| Cal cul ate enpl oyee withhol di ng data and net pay:
Cal cDat a( Enp, NunEnp) ;
/1l Sort the data so net pay anobunts are in increasing order:
Sort Dat a( Enp, NunEnp) ;
/1 Print the table of enployee infornmation:

Pri nt Tabl e( Enp, NunEnp) ;

return NunmkEnp;
} /1 end of main()
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/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

FEETLELEEE i rrirrrrirrirn
The function ReadData reads enpl oyee data fromthe input
file and stores it in the array paraneters. ReadData wl |
read until the end of the input file or until the arrays
are filled (determ ned by the global constant MaxEnp).

Qut put paraneters (passed by reference):

Enpl ] array of enpl oyee records
NunEnp nunber of enpl oyees for whom data was stored

Pre: none

Post: up to MaxEnp enpl oyee data |ines have been read from
the input file; data stored in enployee records in
Enp[]; number of enployee data lines read stored in
Nunenp.

voi d ReadDat a( EnpRec Enp[], inté& NunkEnp) {

I nt I ndex = O; /'l next array location to fill

i nt enpnum /1l tenp storage for enployee id nunber
enpage; /1 enpl oyee age,

doubl e gross; /1 gross pay, and

char pl an; /1 i nsurance plan code

| fstream i nPay; /1 input file stream

I nPay. open("workers.dat"); // open input file

/! Read first line of data frominput file:

i nPay >> enpnum >> enpage >> gross >> pl an
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// Process and read next line until there’s no nore data or
/1 we've filled up the arrays:

while (inPay && | ndex < MaxEnp) {

i nPay. i gnore(200, '\n'); /1 Skip to next I|ine.

Enp[ | ndex] . | dNum enpnum // Store the last input |ine

Enp[ | ndex] . Age = enpage; [/ in an enpl oyee record
Enp[ | ndex] . G ossPay = gross;
Enp[ I ndex] . I nsPlan = pl an;

i nPay >> enpnum >> enpage >> gross >> pl an;

| ndex++; /1 Update index for next store
}
NunEnp = I ndex; /'l Remenber: we never stored anything after
Il the last increment of I|ndex
i nPay. cl ose(); // Close the input file.

Computer Science Dept Va Tech January, 1999 Programming in C++ ©1995-1999 Barnette ND, McQuain WD, Keenan MA



Better Organization with Structs 5. Appendix 47

FEEELELEEE i rrirrrrrir
/1 CalcData is used to calculate the net pay amounts for al
/'l enpl oyees.

I

/1l Input Paraneters (passed by val ue):

I

/1 NunEnp nunber of enpl oyees to be processed

I

/1 Input/CQutput Paraneters (passed by reference):

I

/1 Enpl ] array of enpl oyee records

I

/[l Pre: Enmp[] stores NunmkEnp enpl oyee records, hol ding data
/1 for gross pay, age, id nunmber, and insurance plan
/'l Post: Enp[] updated for insurance fees, tax anounts, and
/1 net pay anounts

I

voi d Cal cDat a( EmpRec Enp[], int NunEnp){

const double SSRate = 0.0683; /] SSI tax rate

FEELEEEE i rr i rrirrirri
/1l Calculate the insurance fee, incone tax, social security
/'l  tax and net pay for each enployee, storing the results in
/'l  the relevant arrays:

/1

for (int count = 0; count < NumEnp; count++) {

| nsurance( Enp[ count] . I nsPI an,
Enp[ count ] . Age) ;
FedTax( Enp[ count] . G  ossPay) ;
SSRat e * Enp[count]. G ossPay;
Enp[ count] . GrossPay - Enp[count].FI T -
Enp[ count]. SSI - Enp[count]. | nsFee;

Enp[ count ] . | nsFee

Enp[ count].FI T
Enp[ count ] . SSI
Enp[ count ] . Net Pay
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FEETEELEE i rr i rr i rrirrir
/1l Insurance is used to calculate the proper insurance fee for
/1 an enpl oyee.

/1

/1l I nput Paraneters (passed by val ue):

/1

Il I nsPl an character "B or "D, indicating plan selected
/1l Age enpl oyee’ s age

/1

/'l Return val ue:

/1

/1l | nsFee i nsurance fee charged to enpl oyee

/1

fl oat I nsurance(char InsPlan, int Age) {

/1l  Body omitted --- identical to version in ArrayPay. cpp
/1

FELTEELET i rr i rr i rr i rrirrirrrr
/'l FedTax is used to calculate the proper income tax for an
/'l enpl oyee.

/1

/1 I nput Paraneter (passed by val ue):

/1

Il G ossPay enployee’ s gross pay anount

/1

/1l Return val ue:

/1

/1l FIT income tax withheld for enpl oyee

/1

fl oat FedTax(fl oat G ossPay) {

/1l  Body omitted --- identical to version in ArrayPay. cpp
/1
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FHEETEEEE bbb rrr i rriirrirrr

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

SortData sorts the array of NetPay anmpunts into increasing
order, rearranging the data in the other arrays to keep
everything consistent. The selection sort algorithmis used.
| nput Paraneters (passed by val ue):

NunEnp nunber of enpl oyees
I nput / Qut put paraneters (passed by reference):

Enp[ ] array of enployee records
Pre: all paranmeters are properly initialized; NunEnp equal s

nunber of enpl oyees bei ng processed
Post: Enp[] is sorted in ascending order by net pay

void SortData( EnpRec Enp[], int NunmkEnp) {

i nt Begin, /'l begi nning index for current pass
Check, /'l index currently being checked
Smal | SoFar ; /1 index of largest entry found so far
EnpRec TnpEnp; /'l tenporary storage used for swapping
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/'l The outer loop runs us down the list NunEnp - 1 tines:
Il
for (Begin = 0; Begin < NunEnp - 1; Begin++) {

Smal | SoFar = Begi n; /'l smallest so far is the first
/1 The inner |oop runs down the "tail" of the list,

/1 determ ning where the smallest value is |ocated.

/1

/'l The value found will belong at the head of the "tail"
/1

for (Check = Begin; Check < NunEnp; Check++) {
i f (Enp[ Check]. Net Pay < Enp[ Snmal | SoFar] . Net Pay)
Smal | SoFar = Check;

/'l Swap the enployee record with small est net pay anount,
/'l located by the inner |loop, to the right index:

/1

TnpEnp = Enp[ Snal | SoFar ] ;
Enp[ Smal | SoFar] = Enp[ Begi n];

Enp[ Begi n] = TnpEnp;
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FHEETEEEE bbb rrr i rriirrirrr

/1 PrintTable is used to print the table of enployee data to
/1 output file.

/1

/1l Input Paraneters (passed by val ue):

/1

/1l Enpl ] array of enpl oyee records

/1l NunEnp nunber of enpl oyees to print data for
/1

/1 Pre: Enp[] holds NunEnp enpl oyee records

/'l Post: table of payroll data has been printed

/1

void PrintTabl e(const EnpRec Enp[],

i nt NunmEnp) {

of st r eam out Pay; /'l output file stream
out Pay. open("payola.dat"); // open the output file
/1l Set up for decimal output:

out Pay.setf(ios::fixed, ios::floatfield);

out Pay. setf (i os::showpoint);

/1 Print the header for the table:

Pri nt Header ( out Pay) ;

/1 Print the table, line by I|ine:

for (int count = 0; count < NunmkEnp; count++) {
out Pay << setw( 6) << Enp[count].|dNum
out Pay << setw(12) << setprecision(2) << Enp[count].G ossPay;
out Pay << setw(10) << setprecision(2) << Enp[count].FIT,
out Pay << setw(10) << setprecision(2) << Enp[count].SSI;
out Pay << setw(10) << setprecision(2) << Enp[count].InsFee;
out Pay << setw(12) << setprecision(2) << Enp[count]. NetPay;
out Pay << endl;

}

/'l Calculate and print averages:

Cal cAvgs(out Pay, Enp, Nunmknp);
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FELLTEETE i b bbb rirrrnngg
/1l PrintHeader is used to print header for output file.

;; Qut put Paraneter (passed by reference):

;; out Pay output file streamvariable

Qgid Pri nt Header (of st ream& out Pay) {

/'l no changes from ArrayPay. cpp

FEETEELET i rrirrr
I/l CalcAvgs is used to print final averages to input file.

/1

/1 Qutput Paraneter (passed by reference):

/1

/1l out Pay output file streamvariabl e
/1

/1 I nput Paraneters (passed by val ue):

/1

Il Enp[ ] array of enployee records

Il NumEnpl oyees total nunber of enpl oyees
/1

/1 Pre: output file is open; Enp[] holds NumEnp records

/1 Post: if nunber of enployees is positive, averages

/1l have been printed; otherw se zeros are printed

/1

voi d Cal cAvgs(of strean& out Pay, const EnpRec Enp[], int NunEnp) {

doubl e Total G oss = 0.0, /1l total of all gross pay
Tot al Net = 0.0, /'l total of all net pay
Total I ns = 0.0, /1l total of all insurance fees
Tot al SSI = 0.0, /1l total of all SS tax
Total FIT = 0.0; /1l total of all incone tax
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// Print out footer

out Pay <<
<<

f or

t abl e:

5. Appendix 53

/1 1f NumEnp > O then calculate totals and print out averages;

/| otherwi se print zeros for the averages.

/1

i f (Numknp) {

f or

}
out Pay

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

}

el se {
out Pay
out Pay
out Pay
out Pay
out Pay
out Pay
out Pay

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

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

(int count = O;
Tot al Gross +=
Tot al I ns +=
Total FI' T +=
Tot al SSI +=
Tot al Net +=

Avg:
setw(12)
setw 10)
setw 10)
setw 10)
setw(12)
endl ;

" Avg:"
setw(12)
setw 10)
setw 10)
setw 10)
setw(12)
endl ;
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count < Nuntnp;
Enp[ count ] .
Enp[ count] .
Enp[ count] .
Enp[ count] .
Enp[ count] .

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

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

Programming in C++

set preci sion(2);
Tot al G oss/ NunEnp;
Tot al FI T/ NunEnp;
Tot al SSI / NunEnp;
Tot al | ns/ NunEnp;
Tot al Net / Nunknp;

set preci sion(2);

0. 0;
0. 0;
0. 0;
0. 0;
0. 0;

G ossPay;
| nsFee;
FI T;

SSI;

Net Pay;

count ++) {
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NamesPayA .cpp incorporates code to read, store and print the employee names
aready included in the input file. In addition, a second input file indicates which
employees will receive a bonus (a 15% increase in gross pay). A sample second

input file and output are provided below.

The employee names in the bonus file are followed immediately by atab.

Enpl oyee Bonus?
Checkov, Pavel Y
Chewbacca N
- Kirk, Janes N
Sampl e (second) input and McCoy, Leonard Y
‘1 Ao Rand, Janice Y
output files: Riley, Kevin N
Scott, Montgonery Y
Skywal ker, Luke N
Sol o, Han N
Spock N
Sul u, Hikaru N
Uhur a Y
Programmer: Bill MQuain
St ar Fl eet Payrol |
Name | dNum  Gross Pay FI'T SSl I ns Net Pay
Chewbacca 4297 1000. 00 150. 00 68. 30 100. 00 681. 70
Rand, Janice 7077 1151. 15 192. 32 78. 62 70. 00 810. 20
Skywal ker, Luke 1716 2011.50 433. 22 137. 39 180. 00 1260. 89
Riley, Kevin 2334 2089. 10 454, 95 142. 69 180. 00 1311. 47
Sol 0, Han 3424 2999. 99 710. 00 204. 90 100. 00 1985. 09
Checkov, Pavel 5328 3450. 00 858. 50 235. 63 180. 00 2175. 86
Sul u, Hikaru 3236 3897.89  1006. 30 266. 23 70. 00 2555. 36
Unur a 7641 5409.12  1505. 01 369. 44 180. 00 3354. 67
Scott, Montgonery 5956 6032.23  1710. 64 412. 00 250. 00 3659. 59
Spock 4098 8594.98  2556. 34 587. 04 140. 00 5311. 60
McCoy, Leonard 3175 8737.04  2603.22 596. 74 100. 00 5437.08
Kirk, Janes 5315 9336.00 2800. 88 637. 65 150. 00 5747. 47
Aver age 4559.08  1248. 45 311. 39 141. 67 2857.58
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FHEETEEEE bbb rrr i rriirrirrr

/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

Title: Payrol|l Program w th Enpl oyee Nanes
Pr ogr ammer : Bill MQuain

| D Number : 000- 00- 0000

Conpi l er: M crosoft Visual C++ ver 6.0

Pl at f orm Pentium |1 400, Wndows NT

Last nodified: January 5, 1999

Pur pose:

Sane as the sinple payroll program Pay99.cpp; with two
extensions. The enployee nanes in the input file are no
| onger ignored, and a second input file containing

enpl oyee bonus information is al so processed.

| rpl enment ati on | ssues:

The only nodifications from Struct Pay.cpp are rel ated

to the inclusion of enployee nanes and bonus flags. To
accommodat e that, a second array of structs is used to
hol d bonus data, and a new function EarnedBonus() is used
to conpare each enpl oyee’s nane to those in the bonus I|i st
until a match is found, after which the bonus flag for

t hat enpl oyee i s checked.

Character data is handled in Cstyle, using char arrays
and the associated library functions from string.h.

#i ncl ude <fstream h>
#i ncl ude <i omani p. h>
#i ncl ude <string. h> /1l to use strcnp() and strcpy()

const int MaxEmp = 20; /1 maxi mum nunber of enpl oyees

const int NanelLen

35; /1 maxi mum enpl oyee nane | ength
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t ypedef struct {

i nt [ dNum /'l enpl oyee’
char Nanme[ NanelLen] ; /'l enpl oyee’
i nt Age; /'l enpl oyee’
char I nsPl an; /'l enpl oyee’
doubl e GrossPay; /'l enpl oyee’
doubl e | nsFee; /'l enpl oyee
doubl e FIT; /'l enpl oyee’
doubl e SSI; /'l enpl oyee
doubl e Net Pay; /'l enpl oyee
} EnpRec;

typedef struct {
char Name[ NanmelLen] ;
bool Get sBonus;

} BonusRec;

nuw u u nu no nu no non

5. Appendix 56

| D nunmber

name

age

i nsurance plan code
gr oss pay

i nsurance fee
federal incone tax
social security tax
net pay

/| enpl oyee nane
/'l true if yes,

false if no

i nt Numknp) ;

const BonusRec Bonus|],

NunEnp) ;

/1 Function prototypes:
voi d I ni t Records(EnpRec Enp[]);
voi d ReadPayDat a( EnpRec Enp[], int& NunEnp);
voi d ReadBonusLi st (BonusRec Bonus[]);
voi d Cal cDat a( EnpRec Enp[], BonusRec Bonus[],
doubl e FedTax(doubl e EnpG ossPay) ;
doubl e I nsurance(char Enpl nsPl an, int EnpAge);
bool Ear nedBonus(const char Nane[],
I nt Numknp) ;
voi d Sort Dat a( EnpRec Enp[], int Nunmknp);
voi d Print Tabl e(const EnpRec Enp[], int
voi d Pri nt Header ( of st ream& out Pay) ;
voi d Cal cAvgs(of stream& out Pay, const EnpRec Enp[],
i nt Numknp) ;
voi d Ski pWhi t eSpace(ifstream& ifile);
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FELEEEEEEErr i rrirrirg
/1 Beginning of main function:

/1

int main() {

/'l Local variables for main():

EnpRec Enp[ MaxEnp] ; /| array of enployee records
BonusRec Bonus[ MaxEnp] ; /| array of bonus records
I nt NunEnp; /'l nunmber of enpl oyees

/1l Initialize enployee records:

| ni t Records( Enmp);

/'l Read enpl oyee pay data and bonus list frominput files:

ReadPayDat a( Enp, NumEnp) ;
ReadBonusLi st ( Bonus) ;

/'l Cal cul ate enpl oyee w thhol di ng data and net pay:

Cal cDat a( Enp, Bonus, NunEnp);

/1l Sort the data so net pay anounts are in increasing order

Sort Dat a( Enp, NunEnp) ;

/1 Print the table of enployee information:

Pri nt Tabl e( Enp, NunEnp) ;

return NunmEnp;
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/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

FLEEEEEE i rrrrrrrri

The function ReadPayData reads enpl oyee data fromthe input
file and stores it in the array paraneters. ReadData wl |
read until the end of the input file or until the arrays
are filled (determ ned by the global constant MaxEnp).
Qut put paraneters (passed by reference):

Enpl ] array of enpl oyee records

NunEnp nunber of enpl oyees for whom data was stored

voi d ReadPayDat a( EnpRec Enp[], int& NunEnmp) {

i nt | ndex = O; /1l next array location to fill

i nt enpnum /1l tenp storage for enpl oyee id nunber
enpage; /1 enpl oyee age,

doubl e gross; /1 gr oss pay,

char pl an; I i nsurance plan code, and

char enpnane[ NaneLen]; // name

i fstream i nPay; /1 input file stream

i nPay. open("workers.dat"); // open input file
/Il Read first line of data frominput file:
i nPay >> enpnum >> enpage >> gross >> pl an

Ski pWhi t eSpace(i nPay) ; /'l skip whitespace after plan code
i nPay. get (enpnane, NaneLen); // read enpl oyee name
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/! Process and read next line until there’'s no nore data or
Il we've filled up the arrays:

while (inPay && | ndex < MaxEnp) {

Emp[ | ndex] . | dNum enpnum /'l Store the last input |ine
Enp[ | ndex] . Age enpage; /1 in an enpl oyee record
Enp[ | ndex] . G ossPay = gross;

Enmp[ | ndex] . I nsPl an pl an;

strcpy( Enp[ | ndex] . Name, enpnane);

I nPay. i gnore(200, '\n"); /1l Skip to next line.
i nPay >> enpnum >> enpage >> gross >> pl an;

Ski pWhi t eSpace(i nPay) ; /'l skip whitespace after plan code
i nPay. get (enpnane, NaneLen); // read enpl oyee name

| ndex++; /'l Update index for next store
}
NunEnp = | ndex; /'l Remenber: we never stored anything after
I the last increment of |ndex
i nPay. cl ose(); /1 Close the input file.
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FEETTELEEE i rrirrir
/'l ReadBonusLi st reads |ist of enployee nanes and fl ags

/1 indicating whether each enployee is to receive a bonus

/1 during this pay period.

/1

/1 Qutput paraneter:

/1l Bonus| ] array of bonus records
/1

voi d ReadBonuslLi st (BonusRec Bonus[]) {

int count = O;

char tnpNanme[ NaneLen];
char Fl ag;

i fstream i nBonus;

i nBonus. open("bonus. dat");

i nBonus.ignore(80, '\n); /'l skip header line

i nBonus. get (t npNanme, NaneLen, "\t’);
i nBonus >> Fl ag;

Ski pWhi t eSpace(i nBonus) ;

count ++;

whi l e (i nBonus && count < MaxEnp) {

st rcpy(Bonus[ count]. Narme, tnpNane);
Bonus[ count]. GetsBonus = (Flag == "Y");

Ski pWhi t eSpace(i nBonus) ;

I nBonus. get (t npNane, NanelLen, '\t’);
i nBonus >> Fl ag;

count ++;

}

i nBonus. cl ose();
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FELTTELEE il
/1 CalcData is used to calculate the net pay anmounts for al
/'l enpl oyees.

/1

/1 Input Paraneters (passed by val ue):

/1

/1l NunEnp nunber of enpl oyees to be processed

/1

/1 I nput/CQutput Paraneters (passed by reference):

/1

Il Enp[ ] array of enployee records

/1

voi d Cal cDat a( EnpRec Enp[], BonusRec Bonus[], int Numknp){

const doubl e SSRat e
const doubl e BonusRat e

0. 0683; /] SSI tax rate
1.15; /! bonus factor

FEELEELEEEE i il
/1l Calculate the insurance fee, incone tax, social security
/1  tax and net pay for each enployee, storing the results in
/'l the relevant arrays:

I

for (int count = 0; count < NunmEnp; count++) {

i f (EarnedBonus( Enp[ count]. Nanme, Bonus, NunEnp))
Enp[ count] . G- ossPay = BonusRate * Enp[count]. G ossPay;

Enp[ count] . | nsFee | nsurance( Enp[ count] . I nsPl an,
Enp[ count ] . Age) ;
FedTax( Enp[ count] . G- ossPay) ;
SSRat e * Enp[count]. G ossPay;
Enp[ count] . GrossPay - Enmp[count].FIT -

Enp[ count]. SSI - Enp[count].|nsFee;

Enp[ count].FI T
Enp[ count ] . SSI
Enp[ count ] . Net Pay
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FEETTELET i rrirrir
/1 Insurance is used to calculate the proper insurance fee
/1 for an enpl oyee.

/1

/1l I nput Paraneters (passed by val ue):

/1

Il Pl an character "B or "D, indicating plan selected
/1l Age enpl oyee’ s age

/1

/'l Return val ue:

/1

/1l | nsFee i nsurance fee charged to enpl oyee

/1

fl oat Insurance(char Plan, int Age) {

/'l no changes from Struct Pay. cpp

}
FEEEEEEEEE bbbt rrirrr

/'l FedTax is used to cal culate the proper incone tax.
/1

/1 I nput Paraneter (passed by val ue):

/1

/1l Gr oss enpl oyee’ s gross pay anount

/1

/1l Return val ue:

/1

Il FIT i ncome tax w thheld for enpl oyee
/1

fl oat FedTax(double G oss) {

/1 no changes from Struct Pay. cpp
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LLTLLT LT rrrrrrrrrrrrrrrrrrrrrg
/! EarnedBonus checks the |list of bonus information to see if
/'l the enpl oyee Enp should receive a bonus.

Il
/1l I nput paraneters:
Il
/1l Name| ] name of enpl oyee
/1l Bonus| ] array of bonus infornmation
/1l NunEnp nunber of enpl oyees
Il
//  Returns true if bonus awarded, false if not.
Il
bool EarnedBonus(const char Nanme[], const BonusRec Bonus[],
i nt NumkEnp) {
for (int count = 0; count < NumEnp; count++) {
I f (strcnp(Nanme, Bonus[count].Nane) == 0) {
return Bonus[count]. Get sBonus;
}
}
return O;
}
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FEETTELET i rrirrir
/1 SortData sorts the array of NetPay ampunts into increasing
/'l order, rearranging the data in the other arrays to keep

/'l everything consistent. The selection sort algorithmis used.
/1

/1 I nput Paraneters (passed by val ue):

/1

/1l NunEnp nunber of enpl oyees

/1

/'l Input/CQutput paraneters (passed by reference):

/1

/1l Enpl ] array of enpl oyee records

/1

void SortData( EnpRec Enp[], int NumkEnp) {

/'l no changes from Struct Pay. cpp
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FEETTELEEE i rrirrir
/1 PrintTable is used to print the table of enployee data to

/1l output file.

/1 Input Paraneters (passed by val ue):

Il Enp[ ] array of enployee records
Il NunEnp nunber of enployees to print data for
/1

void PrintTabl e(const EnpRec Enp[], int NuntEnp) {

of st ream out Pay; /1 output file stream
out Pay. open("payola.dat"); // open the output file

/'l Set up for floating point output:
out Pay.setf(ios::fixed, ios::floatfield);
out Pay. setf (i os:: showpoi nt);

[/ Print the header for the table:
Pri nt Header ( out Pay) ;

/1l Print the table, Iine by |ine:
for (int count = 0; count < NunkEnp; count++) {

out Pay << Enp[count]. Nane;

int offset = 25 - strlen(Enp[count]. Nane);

out Pay << setw(offset) << Enp[count].|dNum

out Pay << setw(12) << setprecision(2) << Enmp[count].G ossPay;
out Pay << setw(10) << setprecision(2) << Enp[count].FIT,

out Pay << setw(10) << setprecision(2) << Enp[count].SSI;

out Pay << setw(10) << setprecision(2) << Enp[count].|nsFee;
out Pay << setw(12) << setprecision(2) << Enp[count]. Net Pay;
out Pay << endl;

/| Calculate and print averages:
Cal cAvgs(out Pay, Enp, Nunknp);
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FEETTLETEE i bbb rrrrrrgy
/1l PrintHeader is used to print header for output file.

;; Qut put Paraneter (passed by reference):

;; out Pay output file streamvariable

Qgid Pri nt Header (of st ream& out Pay) {

/'l no changes from Struct Pay. cpp

}

FELTTELEE il
/1 CalcAvgs is used to print final averages to input file.

/1

/1 Qutput Paraneter (passed by reference):

/1

Il out Pay output file streamvariable
/1

/1 I nput Paraneters (passed by val ue):

/1

/1l Enpl ] array of enpl oyee records

/1l NunEnpl oyees total nunber of enpl oyees
/1

voi d Cal cAvgs(of strean& out Pay, const EnpRec Enp[], int NunEnp) {

/1 no changes from Struct Pay. cpp
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FELTTELEE il
/'l InitRecords wites dummy values into the enployee records,
/'l prior to processing of input.

/1

/1 Qutput paraneter:

/1l Emp|[ ] array of enpl oyee records
/1

voi d I nitRecords(EnmpRec Enp[]) {

for (int idx = 0; idx < MaxEnp;

Enp[ i dx]. 1 dNum

strcpy( Enp[i dx] . Na

Enp[ i dx] . Age
Enp[i dx]. 1 nsPl an
Enp[ i dx] . Gr ossPay
Enp[ i dx] .| nsFee
Enp[idx].FIT
Enpl[ i dx] . SSI

Enp[ i dx] . Net Pay

Computer Science Dept Va Tech January, 1999

9999;

i dx++) {

me, "Singh, Khan");

150;
X
0. 0;
0. 0;
0. 0;
0. 0;
0. 0;
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/1
/1
/1
/1
/1
/1

Ski pwhi t eSpace does just that --- reads the input file
streamifile up to the next nonwhitespace character

| nput / Qut put paraneter:
ifile i nput file stream

voi d Ski pwiteSpace(ifstream& ifile) {

char ch;

ifile.get(ch); /'l get first character

while (ch ==" " || ch == "\t" || ch =="\n") {
ifile.get(ch);

}

i file.putback(ch); /1l last char read wasn’t whitespace,

/'l so put it back

68
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NamesPayS.cpp is a modification of NamesPayA .cpp to use Standard Library string

objects rather than char arrays.

Accordingly, the new-style header files are incorporated.

Enpl oyee Bonus?
Checkov, Pavel Y
Chewbacca N
- Kirk, Janes N
Sampl e (second) input and McCoy, Leonard Y
‘1 Ao Rand, Janice Y
output files: Riley, Kevin N
Scott, Montgonery Y
Skywal ker, Luke N
Sol o, Han N
Spock N
Sul u, Hikaru N
Uhur a Y
Programmer: Bill MQuain
St ar Fl eet Payrol |
Name | dNum  Gross Pay FI'T SSl I ns Net Pay
Chewbacca 4297 1000. 00 150. 00 68. 30 100. 00 681. 70
Rand, Janice 7077 1151. 15 192. 32 78. 62 70. 00 810. 20
Skywal ker, Luke 1716 2011.50 433. 22 137. 39 180. 00 1260. 89
Riley, Kevin 2334 2089. 10 454, 95 142. 69 180. 00 1311. 47
Sol 0, Han 3424 2999. 99 710. 00 204. 90 100. 00 1985. 09
Checkov, Pavel 5328 3450. 00 858. 50 235. 63 180. 00 2175. 86
Sul u, Hikaru 3236 3897.89  1006. 30 266. 23 70. 00 2555. 36
Unur a 7641 5409.12  1505. 01 369. 44 180. 00 3354. 67
Scott, Montgonery 5956 6032.23  1710. 64 412. 00 250. 00 3659. 59
Spock 4098 8594.98  2556. 34 587. 04 140. 00 5311. 60
McCoy, Leonard 3175 8737.04  2603.22 596. 74 100. 00 5437.08
Kirk, Janes 5315 9336.00 2800. 88 637. 65 150. 00 5747. 47
Aver age 4559.08  1248. 45 311. 39 141. 67 2857.58
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/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

Title: Payrol | Program using C++ strings
Pr ogr ammer : Bill MQuain

I D Nunber : 000- 00- 0000

Conpi l er: M crosoft Visual C++ ver 5.0

Pl at f orm Pentium |1 400, Wndows NT

Last nodified: January 5, 1999
Pur pose: no changes from NanmesPayA. cpp
| mpl ement ati on | ssues:

This inplenmentation is an alteration of the char array
i mpl enent ati on ( NamesPayA. cpp). The only difference
is that this inplenentation uses the standard string
cl ass instead of char arrays.

The first nodification is in the #i nclude section,
where newstyle header files are used, and a using
statenent is added to incorporate the std namespace.

In he global struct typedefs, the char array fields
are replaced by string fields.

O her nodifications occur in the two input functions,
where string objects are used for input purposes, and
i n the bonus decision function.

#i ncl ude <fstreanp
#i ncl ude <i omani p>
#i ncl ude <string>
usi ng nanespace std,;

const int MaxEnmp = 20; /'l maxi mum nunber of enpl oyees
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t ypedef struct {
i nt [ dNum /'l enpl oyee’s | D nunber
string Nane; /'l enpl oyee’ s nane
i nt Age; /'l enpl oyee’ s age
char I nsPl an; /'l enpl oyee’s insurance plan code
doubl e G ossPay; /| enpl oyee’ s gross pay
doubl e | nsFee; /'l enpl oyee’s insurance fee
double FIT; /'l enpl oyee’s federal incone tax
doubl e SSI; /'l enpl oyee’s social security tax
doubl e Net Pay; /'l enpl oyee’s net pay
} EnpRec;
typedef struct {
string Name; /'l enpl oyee nane
bool Get sBonus; /1l true if yes, false if no
} BonusRec;
/1 Function prototypes:
void InitRecords(EnpRec Enp[]);
voi d ReadPayDat a( EnpRec Enp[], int& NunmEnp);
voi d ReadBonusLi st (BonusRec Bonus[]);
void Cal cData( EnpRec Enp[], BonusRec Bonus[], int NunEnp);
doubl e FedTax(doubl e EnpG ossPay) ;
doubl e I nsurance(char Enpl nsPl an, int EnpAge);
bool EarnedBonus(string Nane, const BonusRec Bonus[], int Nuntnp);
void SortData(EnmpRec Enp[], int Nunmknp);
void PrintTabl e(const EnpRec Enp[], int NunEnp);
voi d PrintHeader (of stream& out Pay) ;
voi d Cal cAvgs(of stream& out Pay, const EnpRec Enp[], int NumEnp);
voi d Ski pWhiteSpace(ifstrean& ifile);
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FEEEEELEE i rrirrrr
/1 Beginning of main function:

/1

int main() {

/'l Local variables for main():

EnpRec Enp[ MaxEnp] ; /| array of enployee records
BonusRec Bonus[ MaxEnp] ; /| array of bonus records
I nt NunEnp; /'l nunmber of enpl oyees

/1l Initialize enployee records:

| ni t Records( Enmp);

/'l Read enpl oyee pay data and bonus list frominput files:

ReadPayDat a( Enp, NumEnp) ;
ReadBonusLi st ( Bonus) ;

/'l Cal cul ate enpl oyee w thhol di ng data and net pay:

Cal cDat a( Enp, Bonus, NunEnp);

/1l Sort the data so net pay anounts are in increasing order

Sort Dat a( Enp, NunEnp) ;

/1 Print the table of enployee information:

Pri nt Tabl e( Enp, NunEnp) ;

return NunmEnp;
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FHEEEEEEEE i bbb rr i rrrr

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

The functi on ReadPayData reads enployee data fromthe input file a
stores it in the array paraneters. ReadData will read until the
end of the input file or until the arrays are filled (determ ned
by the gl obal constant MaxEnp).

Qut put paraneters (passed by reference):

Enpl ] array of enpl oyee records
NunEnp nunber of enpl oyees for whom data was stored

voi d ReadPayDat a( EnpRec Enp[], int& NunEnmp) {

i nt | ndex = O; /1l next array location to fill

i nt enpnum /'l tenp storage for enployee id nunber
enpage; /1 enpl oyee age,

doubl e gross; /1 gr oss pay,

char pl an; Il I nsurance plan code, and

string enpnane; /1 name

i fstream i nPay; /1 input file stream

i nPay. open("workers.dat"); // open input file

/'l Read first data value frominput file:

I nPay >> enpnum
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// Process and read until there’s no nore data or
/1 we've filled up the arrays:

while (inPay && | ndex < MaxEnp) {
i nPay >> enpage >> gross >> pl an;

Ski pWhi t eSpace(i nPay) ; /'l skip whitespace after plan code
getline(inPay, enpnanme, '\n’);

Enp[ I ndex] . | dNum = enmpnum /1l Store the last input |ine
Enp[ | ndex] . Age = enpage; I in an enpl oyee record
Enp[ | ndex] . G ossPay = gross;
Enp[ I ndex] . InsPlan = pl an;
Enp[ | ndex] . Nanme = enpnane;
i nPay >> enpnum
| ndex++; /'l Update index for next store
}
NunEnp = I ndex; /'l Remenber: we never stored anything after
Il the last increment of Index
i nPay. cl ose(); /1 Close the input file.
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/'l ReadBonuslLi st reads |ist of enployee nanes and flags indicating
/'l whether each enployee is to receive a bonus during this pay

/'l period.

/1 Qutput paraneter:

Il Bonus|[ ] array of bonus records
/1

voi d ReadBonuslLi st (BonusRec Bonus[]) {

i nt count = O; /'l nunber of data |ines read
string Nane; /'l enpl oyee nane
char BFIl ag; /'l bonus flag

i fstream i nBonus;
i nBonus. open("bonus. dat");

i nBonus.ignore(80, '\n); /'l skip header |ine

/1 Primng read:
getline(inBonus, Name, "\t’); /1 read name and
i nBonus >> BFI ag; I flag
i nBonus.ignore(80, "\n'); I skip to next line
count ++; Il count data line

whil e (inBonus && count < MaxEnp) {

Bonus|[ count]. Nane = Nane; /'l store bonus data
Bonus|[ count]. GetsBonus = (BFlag == "Y');

getline(inBonus, Nane, "\t’); // repeat read |ogic
I nBonus >> BFl ag;

I nBonus.ignore(80, '\n");

count ++; /1l count data |ine

}

i nBonus. cl ose();
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FEETTELEEE i rrirrir
/1 CalcData is used to calculate the net pay anmounts for al

/'l enpl oyees.

/1 Input Paraneters (passed by val ue):

Il NunEnp nunber of enpl oyees to be processed
/1 Input/CQutput Paraneters (passed by reference):

/1l Enpl ] array of enpl oyee records

/1

voi d Cal cDat a( EnpRec Enp[], BonusRec Bonus[], int NunEnp){

/'l no changes from NanesPayA. cpp

}

FEETTEEET i rrirrirn
/1 Insurance is used to calculate the proper insurance fee

/1 for an enpl oyee.

/1 Input Paraneters (passed by val ue):

/1l I nsPl an character "B or "D, indicating plan selected
Il Age enpl oyee’ s age

/'l Return val ue:

/1l | nsFee i nsurance fee charged to enpl oyee

/1

fl oat Insurance(char InsPlan, int Age) {

/'l no changes from Struct Pay. cpp

}
FEEEEEEEEE bbb rr it rrirrr

/'l FedTax is used to cal culate the proper incone tax.
/1 I nput Paraneter (passed by val ue):

Il G oss enpl oyee’ s gross pay anount

/'l Return val ue:

/1l FIT income tax withheld for enpl oyee
/1

fl oat FedTax(double G oss) {

/'l no changes from Struct Pay. cpp

}
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/! EarnedBonus checks the |list of bonus information to see if
/'l the enpl oyee Enp should receive a bonus.

Il
/1l I nput paraneters:
Il
/1l Nane name of enpl oyee
/1l Bonus| ] array of bonus infornmation
/1l NunEnp nunber of enpl oyees
Il
//  Returns true if bonus awarded, false if not.
Il
bool EarnedBonus(string Name, const BonusRec Bonus|[],
i nt NumkEnp) {
for (int count = 0; count < NumEnp; count++) {
i f ( Name == Bonus[count].Nanme ) {
return Bonus[count]. Get sBonus;
}
}
return O;
}
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FEETTELET i rrirrir
/1 SortData sorts the array of NetPay ampunts into increasing
/'l order, rearranging the data in the other arrays to keep

/'l everything consistent. The selection sort algorithmis used.
/1

/1 I nput Paraneters (passed by val ue):

/1

/1l NunEnp nunber of enpl oyees

/1

/'l Input/CQutput paraneters (passed by reference):

/1

/1l Enpl ] array of enpl oyee records

/1

void SortData( EnpRec Enp[], int NumkEnp) {

/'l no changes from Struct Pay. cpp
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FEEEEELEE i rr i rirrirrrrrrr
/1 PrintTable is used to print the table of enployee data to

/1l output file.

/1l Input Paraneters (passed by val ue):

Il Enp[ ] array of enployee records
/1 NunEnp nunber of enployees to print data for
I

void PrintTabl e(const EnpRec Enp[], int NunEnp) {

of st ream out Pay; /1 output file stream
out Pay. open("payola.dat"); // open the output file
/'l Set up for floating point output:
out Pay.setf(ios::fixed, ios::floatfield);
out Pay. setf (i os:: showpoi nt);

/! Print the header for the table:
Pri nt Header (out Pay) ;

/'l Print the table, line by |ine:
for (int count = 0; count < NumEnp; count++) {

out Pay << Enp[count]. Nane;

int offset = 25 - Enp[count]. Nane. | ength();

out Pay << setw(offset) << Enp[count].|dNum

out Pay << setw(12) << setprecision(2) << Enp[count].G ossPay;
out Pay << setw(10) << setprecision(2) << Enp[count].FIT,

out Pay << setw(10) << setprecision(2) << Enp[count].SSI;

out Pay << setw10) << setprecision(2) << Enp[count].I|nsFee;
out Pay << setw(12) << setprecision(2) << Enp[count]. NetPay;
out Pay << endl;

/'l Cal culate and print averages:
Cal cAvgs(out Pay, Enp, NunmkEnp);
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FEETTELET i rrirrir
/1l PrintHeader is used to print header for output file.

/1

/1 Qutput Paraneter (passed by reference):

/1l out Pay output file streamvariable

/1

voi d Print Header (of strean& out Pay) {

/'l no changes from Struct Pay. cpp
}
FLLETELEE il
/1 CalcAvgs is used to print final averages to input file.
/1
/1 Qutput Paraneter (passed by reference):

/1

Il out Pay output file streamvariable
/1

/1 I nput Paraneters (passed by val ue):

/1

/1l Enpl ] array of enpl oyee records
/1l Nunknpl oyees total nunber of enpl oyees
/1

voi d Cal cAvgs(of strean& out Pay, const EnpRec Enp[], int NunEnp) {

/'l no changes from Struct Pay. cpp

}
FLETTEEEE i rrirrrrrrnr
/'l Ski pWwhiteSpace does just that --- reads the input file

/1 streamifile up to the next nonwhitespace character
/1

/1 I nput/CQutput paraneter:

/1l ifile i nput file stream

/1

voi d Ski pwiteSpace(ifstream& ifile) {

/1  no changes from Struct Pay. cpp
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FELTTELEE il
/'l InitRecords wites dummy values into the enployee records,
/'l prior to processing of input.

/1

/1 Qutput paraneter:

/1l Emp|[ ] array of enpl oyee records
/1

voi d I nitRecords(EnmpRec Enp[]) {

for (int idx = 0; idx < MaxEnp; idx++) {

Enp[i dx] .1 dNum = 9999;
Enp[ i dx] . Name = "Si ngh, Khan";
Enp[ i dx] . Age = 150;
Enp[idx].InsPlan ="'X;
Enp[i dx]. G ossPay = 0.0;
Enp[ i dx] .| nsFee = 0.0;
Enp[idx].FIT = 0.0;
Enp[i dx] . SSI = 0.0;
Enp[ i dx] . Net Pay = 0.0;
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