wora2vec coge review
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struct vocab_word {
long long cn;
Nt *point;
char *word, *code, codelen;

};

cn: wordBy1a)3n

point: R HUffuman TreeF
word: JHH AR
code: Huffuman ZghE

codelen: ZmRBMKE
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struct vocab_word *vocab;

vocab = (struct vocab_word *)calloc(vocab_max_size,
sizeof(struct vocab_word));

vocab_hash = (int *)calloc(vocab_hash_size, sizeof(int));
expTable = (real *)malloc((EXP_TABLE_SIZE + 1) *
sizeof(real));



Fword vectorf8x 17 &8 JT

/| synOfE 1A B &
posix_memalign((void **)&syn0, 128, (long long)vocab_size *
layer1_size * sizeof(real));

/| syn1 IR ETRIEE
posix_memalign((void **)&syn1, 128, (long long)vocab_size *
layer1_size * sizeof(real));

/| syn1neg fFhnegative sampling&Z|8Y1RXY K fu [ £

/| Fvocabulary word a2 AR E M FRR
posix_memalign((void **)&synineg, 128, (long long)vocalb_size
* layer1_size * sizeof(real));




BllFEHuffuman#®y

/| BIEIRYvocab_size + 11Nt REZIAANIE, FEEAIvocab_size Mt R GEH BT KXY M Acount
long long *count = (long long *)calloc(vocab_size * 2 + 1,
sizeof(long long));

/| 08FE 1, MR TRINEZTFEERHT
long long *binary = (long long *)calloc(vocab_size * 2 + 1,
sizeof(long long));

/| FF T RAVA T R fEvocab B Xt R B TSR
long long *parent_node = (long long *)calloc(vocab_size * 2 + 1,

sizeof(long lonQ));
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STEP 1:

pos1 = vocab_size - 1;
p0S2 = vocab_size;

// find two smallest nodes min1, min2

loop: a from O to vocab_size - 2
count[vocab_size + a] = count[min1i] + count[min2i];
parent_node[min1i] = vocab_size + a;
parent_node[min2i] = vocab_size + a;
binary[min2i] = 1;(initial O)

STEP 2:

/[ assign binary code to each vocabulary word

// move from leaf to root and get Huffuman code and path
set vocabla].code

set vocabla].point



Objective Function
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Train Model (CBOW)

/[ neul ENE O IBZIENEEFE

real *neul = (real *)calloc(layer1_size, sizeof(real));

/| FRULZRN A EEH# (BfEhsHnegative sampling)
real *neule = (real *)calloc(layer1_size, sizeof(real));

neul[c] += synO|[c + last_word * layer1_size];

/| SAEEKELY, cwHBZRNE
neul[c] /= cw;




CBOW hierachical softmax

for (d = 0; d < vocab[word].codelen; d++) {
/] 122 Huffumant gz £ BT R XY AR EEsyn1 A TR
|2 = vocab[word]. pomt[d] * layer1_size;
/| TR
for (¢ = 0; ¢ < layer1_size; c++) f +=neul|c] * syni[c + 12];
f = expTable[(int)((f + MAX_EXP) * (EXP_TABLE_SIZE | MAX_EXP / 2))];
/| BEME IR T
g = (1 - vocab[word].code[d] - f) * alpha;
|| §E—ZRAOEBREFNERFER, REENeuTeH
for (c = 0; ¢ < layer1_size; c++) neulel[c] += g * syni1[c + |12];
I/ B R ) A
for (c = 0; ¢ < layer1_size; c++) syni[c + 12] += g " neul|[c];




CBOW negative sampling

for (d = 0; d < negative + 1; d++) {
next_random = next_random * (unsigned long long)25214903917 + 11;
target = table[(next_random >> 16) % table_size];

|2 = target * layer1_size;

for (c = 0; ¢ < layer1_size; c++) f += neul|c] * syn1neg[c + 12];
g = (label - expTable[(int)((f + MAX_EXP) * (EXP_TABLE_SIZE /| MAX_EXP /

2))]) * alpha;

for (c = 0; ¢ < layer1_size; c++) neulel[c] += g * syn1neg|c + 12];
for (c = 0; ¢ < layer1_size; c++) synlneg[c + 12] += g * neul|c];

}

[ERRENTIC, d=08f, RAFAZARIE, EHFA, labelEl1, HRHIATF

7, labelBXO

/| f5ehs F negative samplingZ J& &

sEspuke SEl NI
{

for (a =b; a <window *2 + 1 -b; a++)

if (a = window) {

for (c = 0; ¢ < layer1_size; c++)
synO[c + last_word * layer1_size| += neule[c];



Train model (Skip-gram)

/| FE O R EIANEEEH (BfEhsFnegative sampling)
real *neule = (real *)calloc(layer1_size, sizeof(real));

EEneulefESkip-gramHB FICBOWH R R X AR E



Skip-gram hs

/Q/% STELLCBOWS T —EMEH, HHEERMNINEGA, H2 window-1/730
25 17)
for (a=b;a<window*2 + 1-Db; a++) if (a != window) {
/I hs
for (d = 0; d < vocab|word].codelen; d++) {
|2 = vocab|word].point[d] * layer1_size;
for (c = 0; ¢ < layer1_size; c++) f += synO[c + [1] * syni1[c + 2],
f = expTable[(int)((f + MAX_EXP) * (EXP_TABLE_SIZE /| MAX_EXP / 2))];
g = (1 - vocab[word].code[d] - f) * alpha;
for (c = O; ¢ < layer1_size; c++) neule[c] += g * syni[c + 12];
for (c = 0; ¢ < layer1_size; c++) syni[c + 12] += g * synO[c + I1];

}

/[ negative sampling [ElCBOW

/| BT (Bl 1RIAN [o) &
for (c = 0; ¢ < layer1_size; c++) synO[c + 1] += neule[c];
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Thanks!



