import pydaqtools as pdt

import csv, math, numpy, time

#Sample inputs including the name of the file being created

s= float(input('seconds:'))

date= raw_input('date:')

testnumber= input('Test #:')

filename=raw_input('File name:')

frequency = int(s*1460)

#CSV is a comma separated file (it may be opened in excel)

savefilename= (filename+ '.csv')

#Savestring elements appear in the csv file)

savestring= [[date, testnumber]]

savestring +=[['time stamp','load']]

#each part of the data is defined as a list for improved formatting as a csv file

datalist = list()

timelist = list()

finaltimes = list()

datastring=list()

# The actual csv file being saved is created and opened

datafileobj = open(savefilename, 'wb')

datafile = csv.writer(datafileobj, dialect='excel')

#We are using finite collection for now

####def testai_continuous_samples():

pdt.daqfind()

done=False

while done==False:

    daqids=input('What is the daqid of the data acquisition device you wish to use?')

    pdt.daqhwinfo(daqid=daqids)

    dummy=raw_input('Is this the daq you wish to use? (Y/N)')

    if dummy=='y' or dummy=='Y':

        done=True

samplrate=input('What is the optimum samplerate of your data acquisition device?')

channe=input('What channel is your load cell connected to? (ie, if you see the phrase Dev1/ai6, the channel is 6)')

ai=pdt.analog_input(daqid = daqids, channel=channe, rsediff='rse', contfin='fin', samplerate=samplrate)

def calibrate(samplerate):

    done=False

    collectnum=samplerate

    bestfreq=samplerate

    besttimedifference=1

    changevalue=10

    errorrange=float(input('What is an acceptable error? :  '))

    toobig=True

    print 'Now calculating the best number of samples to collect per second'

    print 'Please wait.'

    while (done!=True):

        #This part gets what the error is

        zerotime=time.clock()

        ai.acquire(collectnum)

        timedifference=time.clock()-zerotime-1

        #This part checks if the error is better than the best error so far

        if abs(timedifference)<besttimedifference:

            besttimedifference=abs(timedifference)

            bestfreq=collectnum

        #This part checks if we're above or below the error

        if timedifference>errorrange:               #if we are above the error

            if toobig:                              #and we were above it before

                collectnum=collectnum-changevalue   #then bring down the number we're collecting

            else:                                   #if we were below it before and went above it

                toobig=True                         #then switch the variable to say we are now below the error

                if changevalue<1:                  #check if it's even possible to get that error...

                    done=True

                    break

                print '...'

                changevalue=changevalue-1           #This will reduce the amount we change in the number of samples collected

        elif timedifference<-1*errorrange:          #From here the program does basically the same thing again

            if toobig==False:

                collectnum=collectnum+changevalue

            else:

                toobig=False

                if changevalue<1:

                    done=True

                    break

                print '...'

                changevalue=changevalue-1

        #And if we are within an acceptable error, then it'll leave the while loop.

        else:

            done=True

    #The program then returns the best frequency we found

    return bestfreq

#function definition ends here

bestfreq=calibrate(samplrate)

print ' '

print 'Done. The best number of samples per second is '+str(bestfreq)+'.'

raw_input('Press the enter key to begin collecting data...')

#ai.start()

#The following is a set of instructions for the program to collect data and calculate elapsed time

#as the test is going on. The program dumps this information in the csv file every second

prevnum=0

zerotime = time.clock()

for step in range (bestfreq,frequency+bestfreq,bestfreq):

    collectnum = step-prevnum

    timelist.append(time.clock()-zerotime)

    datalist +=list(ai.acquire(collectnum))

    prevnum=step

#ai.stop()

#Instructions for the formatting of the csv file

for t in timelist:

    for i in range(bestfreq):

        finaltimes.append(t+float(i)/float(1500))

for x in datalist:

    datastring.append(x)

for i in range(len(datalist)):

    savestring += [[finaltimes[i],datastring[i]]]

#Writing the actual data onto the csv file

datafile.writerows(savestring)

datafileobj.close()
