CS1044Projed 5 Summerll 2001

Arr ays, Structs, Sorting, Count-controlled Reading

This programming assgnment uses many of the ideas presented in sedions 3 through 12 o the @urse notes, so you are
advised to read those notes carefully as well as the foll owing program spedfication. This program will be worth 12% of
your final grade. Unlike previous assgnments, there will be no spedfic cg on the passble deductions for style.

The Program Spedfication: Rain

Y ou must write aprogram that will take in daily rainfall amounts for a given city over the murse of ayea and provide
output on a monthly basis.

Struct

Y our program must utili ze an array of structs to maintain information on monthly rainfall amounts. Y our struct must, at
minimum, include:

* A gringrepresenting the name of the month

* Aninteger representing the total number of days during the month that it rained

» A double representing the anount of rainfall receved during the month

* A double representing the maximum daily rainfall for a single day during the month

» A double representing the minimum non-zero rainfall for asinge day during the month

Failureto use an array of structs as described will result in a score of zero for this assgnment.

Input file descriptions and samples:

Y our program must read the postal rates from afilenamed r ai nf al | . dat a — use of other input file names will
generally result in a score of zero.

Thefirst line of the input file will contain a string (including whitespace givingthe dty and state of the rainfall
measurements. The next line will contain an integer indicating the number of subsequent lines that contain rainfall data.
Note — this means that you will not be reading urtil i nput fail ure, but rather a finite number of times. Ead line of rainfall
datawill contain three ®lumns, separated by tabs

* A gring gvingthe month's name
* Aninteger giving the day of the month
* A doublegivingtherainfal for that day

Unfortunately, the file contains sme arors, in the form of invalid month/day combinations — for example, September 31.
Before alding the rainfall to the month'stotal, you must make sure that the day is valid for the given month (assumethat it is
not alegp yea). If theday isinvalid, simply ignore the data axd move on to the next line.

After the spedfied number of datalines, therewill be afina line mntainingastring— either "Tota" or "Days'. This gring
indicaes how the output isto be sorted (more on that later).
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A (simple) sampleinput file:

20

January 10
April 13
March 21
February
July 16
Decamber
August 3
September
April 14
April 15
January 11
April 10
March 31
February
July 17
Decamber
August 9
September
April 19
April 20
Total

Harrisonburg, VA

0.35
0.11
1.10
29

0.20
25

1.20

0.03
0.40
0.15
0.18
1.00
20
0.20
21
.50
31
0.12
043

0.50

0.35

0.14

0.40

0.15

0.11

What to Calculate:

For eat month your program must cdculate the foll owing:

e Totd rainfall

*  Total number of daysthat it rained
*  Maximumrainfall for asingle day
e Minimum non-zero rainfall for asingle day

»  Average anount per rainfall (that is, the average anount receved in agiven rainfall, not the average over the
entire month)

After all the dataisread, the aray should be sorted in descending order, based on either the total rainfall or the number of
days that had rain, asindicaed by the last stringon the last line. If thereisatie, the month that is chronologicaly first
should appea first (if you set up your array based on cdendar order, this siould be the default based on the given sorting
algorithms). For sorting, you can use dther of the sorting algorithms given in the aurse notes. Please note that there will
be some minor changes required in order for the dgorithms to work with this gpedfic program. For those who have been
coming to class we've covered all of the necessary changesin our examples (you just need to be @leto reagnize and apply

them). Remember, there ae two types of sorts that can be done — you may need multi ple sort functions.

Finally, the total rainfall for the entire yea must be computed.
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Output description and sample:

Y our program must write its output datato afile named r ai nout . dat a — use of any other output fil e name will result
in ascore of zero. A sample output fil e produced from the sample input files above is iown below:

Pr ogr ammer : Chris Knestrick
Rai n
Harri sonburg, VA
Mont h Tot al Days Max M n Avg
Mar ch 2.10 2 1.10 1.00 1.05
August 1.70 2 1.20 0.50 0. 85
Apri | 1.27 6 0. 43 0. 03 0.21
January 0.50 2 0.35 0.15 0.25
Decenber 0.50 2 0.35 0.15 0.25
February 0. 40 1 0. 40 0. 40 0. 40
July 0. 40 2 0.20 0.20 0.20
Sept enber 0.14 1 0.14 0.14 0.14
Tot al : 7.01

Asusual, thefirst line of your output should identify you by name, as siown. The second line should include the title
“Rain” only. The third line should contain the dty and state given in the input file. The fourth line should be blank. The
fifth and sixth lines gould contain the spedfied column labels and a row of delimitersto mark the top d thetable.

Next your output file will contain a sorted table, with aline of output for ead month that had rain. If amonth had no rain, it
should not appea in the table. Each line should contain the name of the month, the total rainfall for that month, the
maximum and minimum rainfall for asingle day, and the average amourt per rainfall.

After thelast line of the table, print aline of delimiters and then display the combined rainfall for the entire yea.

You are not required to use the exad horizontal spadng shown in the example @oaove, but your output must satisfy the
foll owing requirements:

*  Youmust use the spedfied header and column labels, and print arow of delimiters before and after the table
body, as own.

*  Youmust arrange your output in nedly aligned columns. Use spaces and setw( ), not tabs to align your outpuit.

*  You must use the same ordering of the mlumns as iown here, and print the rainfall with predsion two.
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Programming Standards:

You'll be expeaed to okserve good gogramming/documentation standards. All the discussonsin classabout formatting,
structure, and commenting your code should be foll owed.

Documentation:

Y ou must include the honor pledge in your program header comment.

Y our header comment must describe what your program does.

Y ou must include a @mment explaining the purpase of every variable or named constant you use in your program.
Y ou must use meaningful identifier names that suggest the meaning or purpose of the constant, variable, function,
etc.

Preceade every major block of your code with a comment explaining its purpose.

Preceade every function you write with a header comment. This should explain in one sentence what the function
does, then describe the logicd purpase of ead parameter (if any), describe the return value (if any), the name of
the cdli ng function(s), the name of any functionsthat are cdled, and state reasonable pre- and pcst-conditi ons.

Y ou must use indentation and blank lines to make aontrol structures like loops and if-el se statements more
readable.

Use named constants instead of variables where gopropriate.

Usedoubl e variables (with two dedmal places of predsion) for all rainfall values, and i nt variablesfor all
other numeric input data.

Y ou must make good use of user-defined functions in your design and implementation. To encourage this, the
body of mai n() must contain no more than 20 exeautable statements and the bod es of the other functions you
write must ead contain no more than 40 exeautable statements. An exeautable statement is any statement other
than a mnstant or variable dedaration, function prototype or comment. Blank lines do not court.

You must write & least seven functions, besides mai n() . For reference my solution uses 13.

The definition of mai n() must be the first function definition in your sourcefile. Y ou may use fil e-scoped
function prototypes, fil e-scoped constants, and type definiti ons.

You may not use any global variables— failure to follow this guideline will result in major deductions.
Function parameters sould be passed appropriately. Use passhby-reference only when the cdled function neadsto
modify the parameter.

Your submisson that receivesthe highest score will be graded for adherenceto these requirements, whether it is
your last submisson or not. If two or more of your submisdgonsare tied for highest, the arliest of those will be

graded.

Therefore: implement and comment your C++ source code with these requirementsin mind from the

beginning rather than planning to clean up and add comments later.

Testing:

Obvioudly, you should be cetain that your program produces the output given above when you use the given input file.
However, verifying that your program produces corred results on a single test case does not constitute asatisfadory testing

regimen.

At minimum, you should test your program on all the posted input/output examples given along with this gedficaion. The
same program that will be used to test your solution generated those input/output examples. Y ou could make up and try
additional input files as well; of course, you'll haveto determine by hand what the corred output would be.
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Pledge:

Each of your submissons to the EAGS must be pledged to conform to the Honor Code requirements for this course.
Spedficdly, you must include the foll owing pledge statement in the header comment for your program:

On ny honor:

- | have not discussed the C++ | anguage code in ny programwth
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.

- If any C++ | anguage code or docunmentation 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 nmy program

- | have not designed this programin such a way as to defeat or
interfere with the normal operation of the Automated G ader.

~ N N N N N NN NN e e e e N e~
~ N N N N N NN NN e e e e N e~

Failure to includethispledgein a submisson isa violation of the Honor Code.
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