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""" 
Script to create a joint csv file with the words to be 
analysed and the phonetic translations. 
 
How to run: 
  >>> python generate_wordtrans.py input_words 
input_phonetic output_filename 
   
Required: 
- input_words: file with a list of words, each on a new 
line 
- input_phonetic: file with the phonetic translations of a 
series of words. Formatted like this: 
        ABACUS  AE1 B AH0 K AH0 S 
        word + 2 spaces + 1st sound + 1 space + 2nd sound 
+ space + ... 
        The stressed sound is marked with a 1 after the 
sound. 
        A non stressed vocalic sound is marked with a 0 
after the sound. 
 
It will generate: 
- output_filename 
        Each line corresponds to a different word. 
        word; ['sound1', 'sound2', ..., 'soundn']; 
[stressed1, stressed2, ..., stressedn] 
        where stressed can be: 
            2: vocalic sound + secondary 
            1: vocalic sound + primary 
            0: vocalic sound + not stressed 
            -1: not vocalic sound 
 
 
Example: 
  >>> python generate_wordtrans.py "words.csv" 
"phontransCAR" "mydict.csv" 
  or, for default values: 
  >>> python generate_wordtrans.py 
 
 
""" 



 
import sys        # to access the cmd line arguments 
import csv 
 
 
class Words(): 
     
    def __init__(self): 
         
        self.words = [] 
        self.phon = [] 
        self.stressed = [] 
         
        return 
 
class PhonTrans(): 
     
    def __init__(self): 
         
        self.words = [] 
        self.phon = [] 
        self.stressed = [] 
         
        return 
 
 
def load_words(filename, wordsclass): 
    # Open file 
    i = 0 
    with open(filename, encoding='utf-8') as csv_file: 
        csv_reader = csv.reader(csv_file, delimiter=',', 
dialect=csv.excel) 
        for row in csv_reader: 
            
wordsclass.words.append((row[0]).lower().strip()) 
            wordsclass.phon.append("") 
            wordsclass.stressed.append("") 
            i += 1 
             
    return wordsclass 
 
def load_phon(filename, phonclass): 
    #open file with carnegie trancriptions 
    i = 0 
    with open(filename, encoding='utf-8') as csv_file: 
        csv_reader = csv.reader(csv_file, 
dialect=csv.excel) 
        for row in csv_reader: 



            aux = row[0].split('  ') 
            phonclass.words.append(aux[0].lower()) 
            # Separate the information of the translation 
on phon and stressed 
            aux_phon = [] 
            aux_stressed = [] 
            sounds = aux[1].split(' ') 
            for j in range(len(sounds)):    # for each 
sound 
 
                if sounds[j][-1] == "1": 
                    # This sound is stressed 
                    aux_stressed.append(1) 
                    aux_phon.append(sounds[j][:-1])     # 
save everything except the 1 at the end 
                elif sounds[j][-1] == "2": 
                    #this is the secondary stress 
                    aux_stressed.append(2) 
                    aux_phon.append(sounds[j][:-1]) 
                elif sounds[j][-1] == "0": 
                    # This sound is not stressed 
                    aux_stressed.append(0) 
                    aux_phon.append(sounds[j][:-1])     # 
save everything except the 0 at the end 
                else: 
                    # not vocalic sounds 
                    aux_stressed.append(-1) 
                    aux_phon.append(sounds[j])          # 
save everything 
                     
            phonclass.phon.append(aux_phon) 
            phonclass.stressed.append(aux_stressed) 
            i += 1 
             
    return phonclass 
 
def merge_words_phon(wordsclass, phonclass): 
    errors_list= [] 
    for i in range(len(wordsclass.words)): 
        # For each file from the words file... 
        # look if there is a translation in the phon file 
        try: 
            j = phonclass.words.index(wordsclass.words[i]) 
        except ValueError as _e: 
            # in case there is no corresponding word on 
the phonetic dictionary 
            errors_list.append(i) 



            print ("    * Word not found in dictionary: ", 
wordsclass.words[i]) 
            continue    # pass, go check the next word 
         
        wordsclass.phon[i] = phonclass.phon[j] 
        wordsclass.stressed[i] = phonclass.stressed[j] 
    #delete errors from wordsclass 
    for e in errors_list[::-1]: 
        wordsclass.words.pop(e) 
        wordsclass.phon.pop(e) 
        wordsclass.stressed.pop(e)  
                
     
    return wordsclass 
 
def save_csv_wordsplus(wordsclass, filename): 
     
    with open(filename, mode='w') as outfile: 
        csv_writer = csv.writer(outfile, delimiter=';', 
lineterminator='\n') 
     
        for i in range(len(wordsclass.words)): 
            csv_writer.writerow([wordsclass.words[i], 
wordsclass.phon[i], wordsclass.stressed[i]]) 
             
    return 
 
 
if __name__ == '__main__': 
     
    # Get arguments from function call 
     
    # 1st argument: name of the script 
    # 2nd argument: input_words 
    # 3rd argument: input_phonetic 
    # 4th argument: output_filename 
     
    if len(sys.argv) == 4: 
        words_file = sys.argv[1] 
        phon_file = sys.argv[2] 
        out_file = sys.argv[3] 
    else: 
        # Try using default names 
        print(">> No specific input or output files given. 
File will be run with default names...") 
        words_file = "words.csv" 
        phon_file = "phontransCAR" 
        out_file = "mydict.csv" 



     
    # Initialize classes 
    words = Words() 
    phon = PhonTrans() 
     
    print(">> Loading words in 
'{0}'...".format(words_file)) 
    words = load_words(words_file, words) 
     
    print(">> Loading phonetic translations in 
'{0}''...".format(phon_file)) 
    phon = load_phon(phon_file, phon) 
 
    print(">> Merging words and phonetic translations...") 
    words = merge_words_phon(words, phon) 
     
    print(">> Saving words and corresponding phonetic 
translations to '{0}'...".format(out_file)) 
    save_csv_wordsplus(words, out_file) 
     
    print(">> End of program") 

vowels = 'aiou' 
exceptions = 'lrwyhe' 
regular = ['EY', 'IY', 'AY', 'OW', 'UW', 'YUW'] 
#Exceptions might need to be changed. Different 
positions/combinations. 
 
import csv 
 
 
class MyDict(): 
     
    def __init__(self): 
         
        self.words = [] 
        self.phon = [] 
        self.stressed = [] 
        self.idx = [] 
        self.valid = [] 
        self.form = [] 
        self.paroxytones = [] 
         
        return 
 
    def load_words(self, filename): 



        # Open file 
        i = 0 
        with open(filename, encoding='utf-8') as csv_file: 
            csv_reader = csv.reader(csv_file, 
delimiter=';', dialect=csv.excel) 
            for row in csv_reader: 
                self.words.append(row[0]) 
                 
                aux = row[1][1:-1].split(',') 
                for j in range(len(aux)): 
                    aux[j] = aux[j].strip(' 
').replace("'", "") 
                self.phon.append(aux) 
                 
                aux = row[2][1:-1].split(',') 
                for j in range(len(aux)): 
                    aux[j] = int(aux[j]) 
                self.stressed.append(aux) 
                 
                self.idx.append(i) 
                self.valid.append(False) 
                self.form.append('') 
                self.paroxytones.append(False) 
                i += 1 
        return 
     
    def formulae(self): 
        """ Calculates the grapho-phonemic formula of the 
given word. """ 
         
        for i in self.idx: 
            form = "$" 
            word = self.words[i] 
             
            # For each word... 
            # Change ch for c 
            if 'ch' in word: 
                idx = word.find('ch') 
                word = word[:idx] + 'c' + word[idx+2:] 
            #GU-as a consonant 
            if 'gu' in word: 
                idx = word.find('gu') 
                if word[idx+2] in vowels: 
                    word = word[:idx] + 'c' + word[idx+2:]  
             
            # Check if y/w at the end, change for vowel 
            if word[-1] == 'y': 



                word = word[:-1] + 'a'      # any vowel 
works 
            if word[-1] == 'w': 
                word = word[:-1] + 'a'      # any vowel 
works 
             
            # exceptions in non-exceptional positions: 
initial  
            if word[0] == 'r': 
                word = 'c' + word[1:] 
            if word[0] == 'l': 
                word = 'c' + word[1:] 
            if word[0] == 'w': 
                word = 'c' + word[1:] 
                 
            # v for vowel, c for consonant, special 
letters 
            for letter in word: 
                if letter in vowels: 
                    form += 'v' 
                elif letter in exceptions: 
                    form += letter 
                else: 
                    form += 'c' 
             
               
            form += '#' 
             
            # 2 vowels together = diphthong 
            for j in range(len(form))[::-1]: 
                if (form[j-1:j+1] == 'vv'): 
                    form = form[:j-1] + 'd' + form[j+1:] 
                if(form[j-1:j+1] == 'ev') or (form[j-
1:j+1] == 've'): 
                    form = form[:j-1] + 'd' + form[j+1:] 
                if (form[j-1:j+1] == 'ee'): 
                    form = form[:j-1] + 'd' + form[j+1:]    
             
            # Save form to class 
            self.form[i] = form 
         
        return 
     
    def validate(self): 
        """ self.valid is True if the given word is two 
syllabic or more. """ 
         
        for i in self.idx: 



            out = False 
            form = self.form[i] 
            if form.count('v') + form.count('d') + 
form.count('e') >= 2: 
                out = True 
         
            self.valid[i] = out 
        return 
     
    def print_monosyllabic(self): 
        """ Print 4 columns (index, word, form, count) for 
only the monosyllabic words. 
        """ 
        # Print only mono-syllabic words 
        print("\n{0:<10} {1:<10} {2:<20} 
{3:<10}".format("idx", "word", "formula", "count")) 
        print("-------------------------------------------
---------------------------------") 
        mono_count = 0 
        for i in self.idx: 
            if self.valid[i] == False: 
                mono_count += 1 
                print("{0:<10} {1:<10} {2:<20} 
{3:<10}".format(self.idx[i], self.words[i], self.form[i], 
mono_count)) 
 
        return 
     
    def print_valid(self): 
        """ Print 4 columns (index, word, form, count) for 
only the valid words. 
        More than 1 syllable. 
        """ 
        # Print only valid words 
        print("\n{0:<10} {1:<20} {2:<30} 
{3:<10}".format("idx", "word", "formula", "count")) 
        print("-------------------------------------------
---------------------------------") 
        mono_count = 0 
        for i in self.idx: 
            if self.valid[i] == True: 
                mono_count += 1 
                print("{0:<10} {1:<20} {2:<30} 
{3:<10}".format(self.idx[i], self.words[i], self.form[i], 
mono_count)) 
 
        return 
     



    def print_paroxytones(self): 
        """ Print 5 columns (index, word, form, stress, 
count) for only the paroxytone words. 
        Stress in penultimate syllable. 
        """ 
        # Print only paroxytone words 
        print("\n{0:<10} {1:<10} {2:<20} {3:<30} 
{4}".format("idx", "count", "word", "formula", 
"stressed")) 
        print("-------------------------------------------
---------------------------------------------------------
") 
        mono_count = 0 
        for i in self.idx: 
            if self.paroxytones[i] == True: 
                mono_count += 1 
                print("{0:<10} {1:<10} {2:<20} {3:<30} 
{4}".format(self.idx[i], mono_count, self.words[i], 
self.form[i], self.stressed[i])) 
        return 
     
    def find_clusters(self, clusters, valid=False, 
paroxytones=False): 
        """ 
        Valid=True 
        To print only valid words in the cluster (PR3.2 
words) 
         
        Paroxytones=True 
        To print only paroxytones containing the cluster: 
valid words cannot be followed by another consonant. 
         
         
        """ 
         
        idx_cluster = [] 
     
        for i in self.idx: 
             
            if (self.valid[i] == False) & (valid==True): 
                continue 
            if (self.paroxytones[i] == False) & 
(paroxytones==True): 
                continue 
             
            # Here only if word is valid 
            for cluster in clusters: 
                 



                if cluster in self.form[i]: 
                    idx_cluster.append(i) 
                     
        print("    {0} words 
found.".format(len(idx_cluster)))             
        return idx_cluster 
    
    def find_paroxytone(self): 
        """ self.paroxytone is True if the given word has 
its stressed vowel in the penultimate syllable. """ 
        for i in self.idx: 
            out = False 
            possible = False 
            aux = self.stressed[i] 
            for j in range(len(aux))[::-1]: 
                if aux[j]== -1: 
                    continue 
                elif possible== True: 
                    #previous sound unstressed 
                    if aux[j]== 1: 
                        out = True 
                        break 
                    else: 
                        possible = False 
                        break 
                elif aux[j] != 1: 
                    possible = True 
                else: 
                    #last vocalic sound is stressed:> 
oxytonic 
                    break 
                #here only if last vocalic sound is 
unstressed (requirement)    
            self.paroxytones[i] = out 
        print("    {0} words 
found.".format(self.paroxytones.count(True)))     
        return  
    
    def find_prediction(self):   
      
        """ 
        To find the expected pronunciation in valid 
paroxytones: 
        EY1, IY1, AY1, OW1, UW1, YUW1 
        """ 
        idx_prediction = [] 
        idx_exception = [] 
        for i in self.idx: 



             
            if (self.valid[i] == False) or 
(self.paroxytones==False): 
                continue 
            # Here only if word is valid and paroxytone 
            j = self.stressed[i].index(1) 
            sound = self.phon[i][j] 
            if sound in regular: 
                idx_prediction.append(i) 
            else: 
                idx_exception.append(i) 
        print("    {0} regular words 
found.".format(len(idx_prediction)))  
        print("    {0} irregular words 
found.".format(len(idx_exception)))         
        return idx_prediction, idx_exception 
   
    def print_prediction(self, idx_pred): 
        """ Print 5 columns (count, index, primary, word, 
form) for only the words with index in the given vector. 
        """ 
        print("\n{0:<10} {1:<10} {2:<10} {3:<25} 
{4:20}".format("count", "idx", "primary", "word", 
"formula")) 
        print("-------------------------------------------
----------------------------------------------------------
----------------------------------------------------------
---------------------------------") 
        word_count = 0 
        for i in self.idx: 
             
            if i in idx_pred: 
                word_count += 1 
                # Generate strings from predictable valid 
paroxytone words 
                j = self.stressed[i].index(1) 
                primary = self.phon[i][j] 
                print("{0:<10} {1:<10} {2:<10} {3:<25} 
{4:20}".format(word_count, self.idx[i], primary, 
self.words[i], self.form[i])) 
 
        return 
     
    def print_selection(self, idx_sel): 
        """ Print 6 columns (count, index, word, form, 
stress, phontrans) for only the words with index in the 
given vector. 
        """ 



        print("\n{0:<10}; {1:<10}; {2:<20}; {3:<35}; 
{4:<50}; {5}".format("count", "idx", "word", "formula", 
"stress", "phontrans")) 
        print("-------------------------------------------
----------------------------------------------------------
----------------------------------------------------------
---------------------------------") 
        word_count = 0 
        for i in self.idx: 
             
            if i in idx_sel: 
                word_count += 1 
                # Generate strings from the stressed and 
phon lists 
                aux_stressed = "" 
                aux_phon = "" 
                for j in range(len(self.stressed[i])): 
                    aux_stressed = aux_stressed + 
str(self.stressed[i][j])+ ", " 
                    aux_phon = aux_phon + self.phon[i][j] 
+ ' ' 
                print("{0:<10}; {1:<10}; {2:<20}; {3:<35}; 
{4:50}; {5:80}".format(word_count, self.idx[i], 
self.words[i], self.form[i], aux_stressed, aux_phon)) 
 
        return 
 
    def get_indexes(self, idx1, idx2, fun='and'): 
         
        """ 
        Two vectors, will cross-reference both (clusters 
and expected pronunciation). 
        Returning an index 
        """ 
         
        idx= [] 
         
        for i in idx1: 
            if i in idx2: 
                #index is in both vectors 
                idx.append(i) 
                 
        return idx 
 
if __name__ == '__main__': 
     
 
    filename = 'mydict.csv' 



     
    # Open file mydict 
    print('>> Load words from file...') 
    mydict = MyDict() 
    mydict.load_words(filename) 
 
    # Generate formulae from words 
    print('>> Calculate formulae from words...') 
    mydict.formulae() 
     
    # Calculate valid words 
    print('>> Validate 2 syllabic words...') 
    mydict.validate() 
    #mydict.print_valid() 
    #mydict.print_monosyllabic() 
 
    # Find different clusters 
    
 
    #Find stress pattern 
    print('>> Finding paroxytones...') 
    mydict.find_paroxytone() 
    #mydict.print_paroxytones() 
     
    print('>> Finding different clusters...') 
    #these are the three parts of PR 3.2. 
    idx_cluster_a = mydict.find_clusters(clusters=['vcv', 
'ece', 'ecv', 'vce', 'vhv', 'ehv', 'ehe', 'vhe', 'vlv', 
'elv', 'ele', 'vle', 'vrv', 'erv', 'ere', 'vre', 'vcd', 
'ecd', 'vhd', 'ehd', 'vld', 'eld', 'vrd', 'erd' ], 
valid=True, paroxytones=True) 
    #mydict.print_selection(idx_cluster_a) 
     
    #idx_cluster_b = 
mydict.find_clusters(clusters=['vcrv', 'ecrv', 'vcre', 
'ecre'], valid=True, paroxytones=True) 
    #mydict.print_selection(idx_cluster_b) 
     
    #idx_cluster_c = 
mydict.find_clusters(clusters=['vclv', 'eclv', 'vcle', 
'ecle'], valid=True, paroxytones=True) 
    #mydict.print_selection(idx_cluster_c) 
     
     
    #Find expected pronunciation in all paroxytones 
    #print('>> Finding the expected pronunciation...') 
    [idx_prediction, idx_exception] = 
mydict.find_prediction() 



    #mydict.print_prediction(idx_prediction) 
     
     
    #PR3.2.a 
    #print('>> Finding the expected pronunciations of 
PR3.2.a ...') 
    #regularwords=mydict.get_indexes(idx_cluster_a, 
idx_prediction) 
    #print("    {0} words 
found.".format(len(regularwords)))  
    #mydict.print_selection(regularwords) 
    print('>>Finding exceptions to PR3.2.a ...') 
    irregularwords=mydict.get_indexes(idx_cluster_a, 
idx_exception) 
    print("    {0} words 
found.".format(len(irregularwords)))  
    mydict.print_selection(irregularwords) 
     
    #PR3.2.b 
    #print('>> Finding the expected pronunciations of 
PR3.2.b ...') 
    #regularwords=mydict.get_indexes(idx_cluster_b, 
idx_prediction) 
    #print("    {0} words 
found.".format(len(regularwords)))  
    #mydict.print_selection(regularwords) 
    #print('>>Finding exceptions to PR3.2.b ...') 
    #irregularwords=mydict.get_indexes(idx_cluster_b, 
idx_exception) 
    #print("    {0} words 
found.".format(len(irregularwords)))  
    #mydict.print_selection(irregularwords) 
     
    #PR3.2.c 
    #print('>> Finding the expected pronunciations of 
PR3.2.c ...') 
    #regularwords=mydict.get_indexes(idx_cluster_c, 
idx_prediction) 
    #print("    {0} words 
found.".format(len(regularwords)))  
    #mydict.print_selection(regularwords) 
    #print('>>Finding exceptions to PR3.2.c ...') 
    #irregularwords=mydict.get_indexes(idx_cluster_c, 
idx_exception) 
    #print("    {0} words 
found.".format(len(irregularwords)))  
    #mydict.print_selection(irregularwords) 


