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Assignment: Historical Precipitation

“This assignment should utize the a1gor: thrs and the vector container of the STL. Array notation should not be used to access the data.

. Download the data file rainfall txt posted as a Resource to this assignmer

your text editor and examine the data.

Create a new program, spDataProcHWprecip.cpp. Include definitions for functions to perform each of the menu options, with the exception of exiting the program. Some function prototypes have been provided to get
* you started — you may also create additional helper” functions if you wish, but you are required'to include the functions described below:

« void readvalues(std::string filename, vector<vector<double>> precipitation, vector<int>s dates); Data contained inthe file indicated by the filsname specifie i the sting should be
ead into two vectors. One vector will contain the dates as integer values; these dates wil be n the format YYYYMM. The remaining vector willstore a series of vectors; each of these vectors willstore the rainfall
measurement for each day of a single month. The amount of data is unknown, but each month has a measurement for al of its days. An example defintion of a vector that willstore vectors:

vector<vector<double>> values;
Recall a previous use of vectors required the definition
vector<int> scores;

Where scores stores integers, values stores vectors which in tum store floating-point numbers.
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Data File Specification: Each line of the file contains a date, in the format YYYYMM, followed by a rainfall measurement for each day of that month. The rainfall measurements are floating-point values. Consider the
following algorithmicode to read the date.

std::string Line;
7/ create a vector to store one month's measurements
while (std::getline(fileHandleldentifier, line)) {

std::istringstream iss{line};

int date;

iss >> date;

7/ add the date to the appropriate vector

// reset the vector to store one month's measurements
double measurement;
while (iss >> measurement) {

// add the new measurement to the vector storing one month's measurements

)
7/ add the vector storing one month's measurements to the vector storing all the rainfall data

New Feature: "String Streams" For this code to compile, the program will need to include the sstrean liorary. The statement std: : istringstrean iss{Line}; will convert the string stored in 1ine to a stream
‘which allows the use of the stream extraction operator (>>) to get each of the rainfall measurements. The expression iss >> measurement reports the successffailure of the extraction just as

std: :getline(fileHlandleldentifier, line) reports the successfiailure of reading a fine from the fie.

display range of dates
A message indicating the eariiest date and the latest date. Use the format described below to show the dates.
determine month with least amount of rainfall

int findMonthWithLeastRainfall(const vector<vector<double>>&, const vector<int>s);

“The function should return the date of the month with the least amount of rainfell during the month. The date is an integer in the format YYYYMM. This date should be returned.

determine month with most amount of rainfall
“The function should return the date of the month with the most amount of rainfall. The date is an integer in the format YYYYMM. The date should be retured.

determine month with most variation in rainfall amounts

‘The function should return the date of the month with the widest range of measurements for the month. The ate is an integer i the format YYYYMM. The date should be returned.
determine month with most consecutive days without rainfallin a single month

‘The function should return the date of the month with the most days in a row without any rainfel. The date is an integer in the format YYYYMM. The date should be returned.
determine most consecutive days without rainfall across the entire data set

The function should return the number of days in a row that did not record any rainfall. This calculation is not limited to a single month. The number of days should be returned.
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= determine day with highest amount of rainfall
“The function should retun the ate of the highest recorded rainfall. The date is an integer in the format YYYYMMDD. The date should be returned.
= determine the wettest year
The wettest year is to be determined based upon the averages of the five months with the highest overallrainfall from each year's data. The year is an integer in the format YYYY. The year should be returned.
= int main()
Arrange function masn so that it immediately reads a set of values from the file rainfall tt using the readvalues function; it should then present the user repeatedly with the following options:
1. display range of dates
. determine driest month
. determine wettest month
. determine month with most variation in rainfall amounts
. determine month with most consecutive days without rainfall
. determine most consecutive days without rainfall across months
. determine wettest day
. determine the wettest year
. read another set of data.
. exit program
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‘Atter performing each of the actions requested, the resuit should be displayed to the user in a meaningful and atiractive format.

Additional details for certain actions

passing vectors
all vectors should be passed as reference parameters; no vector should be retumed from a function.
processing data should not alter original data
The original data, that which was read from the file and stored in the vectors in readVaLue, should not be altered during any calculation. Make use of const to codify this guarantee wherever possidle.
read a new set of values
the user should be prompted for the name of the file containing the precipitation data to be read
Ifthe file cannot be accessed, report the error and exit the program.
display a date
display the date in the format of MM/YYYY or MM/DDIYYYY
For example, §/2017 or 7/4/2017.

Expected Results

To help you determine if your code is working correctly, here are the expected results for the dataset rainfalLxt provided. Remember that your code wil be tested with a different datasat! NOTE: The following does not
represent a guide to output formatting! It is intended only to give you guidance about correot values.








