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1.1 5 EHESREN

HANEREETR (5= ) - = S > K i (huijiwiki.com)) RS
ok *’J%éﬁ%ﬁlﬁﬂ’ﬁﬁﬂljﬂﬁ’]ﬁh *’JEEJHﬂﬁ@@ﬂﬁ/\*ﬁi—/\%gﬂ’J:ﬁ@’f&_ﬁ YEREEF B
BRI ARERAIMFEFOELRT.

1.1.1 SE{FZREY

BTSRRI T ARESR "https://xyy.huijiwiki.com/wiki/fitas“ 830, BNEEEHREH
FTIREFEHIZAY), FHEER entity. txt B, EMUIDIE 526 50K/ S e
i /crawler_entity.py BEE T,

session = HTMLSession()

response = session.get(url)

a_list = response.html.find('a")

cur_ents = []

for a in a_list:
herf_ent = a.attrs.get('href','")
if '/wiki/%' in herf_ent:

if("title' in a.attrs):
cur_ents.append(a.attrs['title'])

for t in cur_ents:

all_entities.append(t)


af://n2
af://n10
af://n12
http://xyy.huijiwiki.com/p/191#
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1.1.2 =JoiH3REY

SRENFRB I LABIRERREEE, NWHEEEEWERHITON, FHMWPHEEXRE=TH, BERRBEE
BEESRAOR/HIECE /crawler_data.py BET.

B, BEwkifBEIRNE, EEAMXARBSIUNT:

V] “/[® @] CElements Console Sources Network Performance  Memory > @245 @1
TR it — i .
S, > ctro.c/te
> ctro.c/te
¥ <tr class="infobox-header
[8]
WA th colspan-"2" style-"padding:8px; >1X A& </th
g e H
omis] v<tr :
th scope="row” class="infobox-label” style="width:98px; "> A </th
B
v<td nfobox-data’
2 * 1
vep
a2
sl o ef="[uiki/%E6%IO%BA%ETBERBAKET %BEXBA" title="B¥ ¥ B EH /a
RERR R
S _ _
BEERERR ki/%EANBBYBONETXBEXBAKETHBENBA" title—"T¥ ¥ >WE¥</a +
br 1
EEER R
a href="/uiki/%ES%86%BOYESYB6XBONETUBERBA" title="PKiK¥ > Pk k¥ </a
*(EmE)
br
/P
a href-"/index.php2title-%ET%OBXAGYE 7ABEXBALETUBERBARaction=ed taredlink=1"
class="new’ title="JB¥¥ (AEAHEE) SB¥¥ /2 i
Jtd
: kkeE CRlfl) /tr f

=5 B F

- “body  divEmw-content-text.mw-content-ltr ~ div.mw-parser-output  tableinfobox thody tr  tdinfobox-data p
i - ok i Console

S M R R —

E= -===3 [P @ topY | @ | Filter Default levels ¥ 1 lIssue: B 1

EElk I=A @ Load . php2debug=false. tstrapmediawiki:171

led to load source map: Could not load content for https://xyy.huijiwiki.com/wiki/index.js.j,
us code 404, net::ERR_HTTP_RESPONSE_CODE_FATLURE

2E, RBEAMXEREE, FIHEBeautiful Soup TEHITHWEIEEY, M extract_entity(ent)
BREFATEI, FHBXAR=TTACHERRFE data_raw. txt H,

def extract_entity(ent):
url = root + ent
response = requests.get(url=url,headers=headers).content
soup = BeautifulSoup(response, "html.parser')
el = ent
relations = []
if soup.find('table'):
tb = soup.find ('table')
trs = tb.findchildren('tr")
for tr in trs:
ths = tr.find_al1('th',class_ = "infobox-1abel" )
tds tr.find_al1('td',class_ = "infobox-data")
for t in ths:
tl = t.text
for t in tds:
t2 = t.text
t2 t2.replace("\n","")
r = (tl,t2)
relations.append(r)
relations = [(el, r[0], r[1]) for r in relations]
return relations

B4+, EERFBEARPEEET L (EFFERNR) NAYXRER, BIIWER T RMCEEAXY
=AXRH#ITHNGE. HP, BEERABAYMUIER S "https: //baike.baidu. com/item/fiti4
“, MEREERABITUERRL, EEAYXRRRBEIUT:


af://n17

0% “ [® @] | Elements Console Sources Network Performance  Memory > esa2 B2 | &
SaichEn  =¥* HENSR

~ Stles >
<!--STATUS OK--> (—

S It thov .cl
- » <head>..</head element.
‘.-‘ ¥ <body class="wiki-lemma neweditor normal style {
0 4 » cdiv class-"header-wrapper pc-header-new”s..</div }
I > <div class="navbar-wrapper”>..c/div wiki-le
=BEEE v <div class-"body-urapper .body
¥ <div class-"before-content”>..</div. wrapper
B =z T ® 125 (FFHBI8E, (EEESHAMZE v<div class="content-wurapper \‘;g:;:"
R . R v<div class="content
] Weslie (£5) B) RENRRIESHE) @ v<div class-"main-content J-content> == 50 o
Pleasant Goat om > <div class="top-tool ">.</div content {
o ﬁ div style-"width:@;height:@;clear:both"></div width:
Happy (SB#A128) B »<dl class="lemmahgt-lemnaTitle lemmakgt-lemmaTitle-">..c/dl 790)
8 & 0803 (HSTR) . EAUR, BEETT ( 3 & div class-"promotion-declaration”> </div Padd‘:“
e e e - > <div class="lemma-summary” label-module-"lemmaSumnary”>.</div 299
KER) | F WEE (R | 2R & R div class-"lemmakigt-promotion-leadPVBtn"> </div 29
T oEEEAA Wi div class="confighoduleBanner™> </div o;
~ - L a > <div class="lemmaligt-focusAndRelation relations”s..c/div> loat:
R & EBEEEE, D). FEI((EESED) 95, L = vdiv class-"basic-info J-basic-info cmn-clearfix” data-pid-"card Llef
BEW ((HHAVASE2) ) | NTR. MG BBE B ¥ Q 7<dl class-"basicInfo-block basicInfo-left position
dt class-"basicInfo-item name">M X & </dt
(BE, OF, (EFFSRORZEEES LR dd class="basicInfo-item value"> B¥¥ </dd }
*)) . ROE BRNUEE) *= <dt class="basicInfo-item name">$PX&</dt> user ac
. - _ ; »<dd class="basicInfo-item value">.</dd> div {
LI = f s, B FL B dt class-"basicInfo-item name">%|&nbsp;&nbsp;&nbsp;&nbsp; & </dt displa
i = S B FEORTIORE, BDENAIT, AR > <dd class="basicInfo-item value">.</dd A
<dt class-"basicInfo-item name">%i&nbsp;&nbsp;&nbsp;&nbsp; & </dt> blo
TAtREE B, Fotmmemron, @04 > <dd class="basicInfo-item value">.c/dd> }
£ B 7350658258 . BRIR 23, e dt class-"basicInfo-item name">11&nbsp;&nbsp;&nbsp;&nbsp;Hl</dt Inherited fr
dd class-"basicInfo-item value"> 8 </dd ki
=grs 19 dt class-"basicInfo-item name”>BEH{ES</dt bo;’;k{“
g B e > <dd class="basicInfo-item value">../dd> color:
dt class-"basicInfo-item name">'f&nbsp;&nbsp;&nbsp;&nbsp;H</dt [ I3
»<dd class-"basicInfo-item value">.</dd
/d1
>dl clas icTnfo-hlack hasicTnfo-risht s.c/d] e
- 1 BErs 2 ftedtE 6 IERINRES .. odywiki-lemmanewed mal  div.body-wrapper div.c wrapper  div.content ~ div.main-content.J-content

WA baidu_rec R, X (EFFEEKRKNIRE) PHABEMEHTIER, HEBERFFR Aas . txt
N, BMUEETE =56 5K/ $0EEE /bdbk_rec. py BR T,

def baidu_rec(root,seeds):
while Ten(current_category) >= 1
seed = current_category.pop(0)
print('visiting', seed)
url = root + seed
session = HTMLSession()

response = session.get(url)

html_code = response.content.decode(response.encoding)
from 1xml import etree
treeobj etree.HTML (html_code)

target4 treeobj.xpath("string(//d1[@cTlass="basicInfo-block basicInfo-
left']D"™)

print(len(target4))
selector = Selector(text=html_code)
title = '"'.join(selector.xpath('//hl/text()"').extract()).replace('/",

"
names = selector.xpath('//dt[contains(@class,"basicInfo-item
name")]") .extract()
values = selector.xpath('//dd[contains(@class, "basicInfo-item
value")]") .extract()
Tines = "'
for i, name in enumerate(names)
# name
temp =
Selector(text=name).xpath('//dt/text(|//dt/a/text() ") .extract()
name = ''.join(temp).replace('\n', '")
# value
temp =
Selector(text=values[i]).xpath('//dd/text()|//dd/a/text()"') .extract()
value = ''.join(temp).replace('\n', "")
Tines += name + '$$' + value + '"\n'
print(name, value)
print('process file:' + str(title))
output = open(title + '.txt', 'w', encoding="utf-8")
output.write(lines)



output.close()

flan, EFFEEEERERRAERNT:
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2 ENTE

MEEKETD

Bot, ATCREEFFERESANED, FENFEMNEIREHTRHSER. —HEE, WER
FENOMIEREER. RTAPFER. B—HHE, LEREHNGFS, RERN=TEE, ElF
ZF., BiERERENRBERRFIE 8% ¢ 5N/ BN /data. txt ,

i
S{HHF) #RIE(E) 18=0(0) EE(V) #BI(H)
tEERE HEX JFHFR
tERl EreE BHR
tEBl Fh y)2
vy HEX &IBEBK
Fad AV A (=1 2| [
=NV P4 =V
vy EEEE RBBERK
Fnd A\ SEA
MRE HBMK KBPEEBK
RE HB FEIN
MERE  EotE RIBEBK
MERE F SNEA

&, IBERFN=TEEER T Acsvigzl, BMIMUIBE 56 5 KR /SBEIEH/tocsv_data. py

with open(relations_final, 'w', encoding='utf-8') as f:
for d in data:
f.write('%s,%s,%s\n'%(d[0],d[1],d[2]))

BRIRZ=TTHERRERE 56 500 /335EH /data. csv , ERERATNRIR:
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1.2 A ENHESREL

HAFETFREZIHEHBNANERR, BSELELIFIXRNXATIRE., FBIIEFEEES (EFF5K
IR ShEE—EMRIBNE (https://wenku.baidu.com/view/2d0edebdac51f01dc281e53a580216

fc700a539d.html) YEANA, TCEAHS EXHEE, FRFE &% L 5HCRM/ K el /data. txt 1,
FFTEE PRI A EIRFE— BRI FHIAERRGS, FIalRAIR", "EiFF", FILASRI AR

HiTEERE, &E1EE

SNE 40055 R ERY)|I5RE0E, BRI,

) data.txt - iCFA - O b
(P REB(E) H8Z(0) EE(Y) #BEI(H)

1. (REZT) (L) "
1B, SEREREFEHRLEIENFE, MOORTEHEAE TS, BREEFLIIR XIETFER,

2. (BEkT) ()

ATHEKRIR, BFEFREEFEALNE, RFFHHEIZESFIBIBRBE LW=EFE—F
3. {KhggHL)

IRRIRATANSTN, JUERIRA BIhsEsFA1m], 2EMFF. [HIRRME RS ESE
4, (EHER)

BIRRIN Y —FEER, EEHE/MRT, FIHEES, IR TAXKIRE, 4K IREES. KKIF

5. ()
HESEEETKI, NEAMET—MER, FEERETERRINL, KAR GEEL—H,

A = M=
2 AR SLidiIRg!
N7 EIFHEEURPICENRIS A ER X EMEAIEAN, BRI ASBLNRBIR AT EHTIE, REUH
BEWNLAL LS FHAEAZX MBS, BT B1-LsTM BRI K2 BI-LSTM+CRF HEBIIISLIARY
RBNER, SRR E N RS IUBI-LSTM+CRAEEWE N ASLISIZ SHIRRSMRBIER, YRR
BRIEE S5 000 /4m05 BRT.
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2.1 )I5EERE

HTFIEHINERIGEUBERIUAB AT, FEE (EFFEERNR) TR eEHE, FRASEF
I TEEENNE. BEIFREAIEEBIO. BIOE, BIOESE, IXER(IEEBIOERLSE, BItRET
Bighh, =ZEENHI15E0E1005%, BHEMREE S5 RKR/ELE A \entity\train. txt BR
T, BBDERUT:

A train.txt - i7EA
MAH(F) HEE(E) &=0(0) EE(V) #AN(H)
20
JX B-Person
X |-Person
J& E-Person
g O
50
5 O
BO
RO

.. = A m =]
2.2 HFBI-LSTMAISS B LR g1
RAEA LsTM X Ep AL TIRG, BEMXREA 52626 5 OR /941 \entity\1stm. py ,

B4, Y@M read_data() # build_vocab() %%, #3i&E word_to_id 1 tag_to_id F A, ¥53)lZk
HIRNXFFF RN E RS BB EE NEFE1H, FIRpytorchBTANAIER A XA FFI#I T E,

def read_data():
sentences = []
tags = []
with open('data/train.txt', 'r', encoding='utf-8') as f:
tmp_sentence = []
tmp_tags = []
for 1ine in f:
if Tine == '"\n' and len(tmp_sentence) != 0:
assert len(tmp_sentence) == len(tmp_tags)
sentences.append(tmp_sentence)
tags.append(tmp_tags)
tmp_sentence = []
tmp_tags = []
elif Tine == '\n' or line == ' Oo\n' or Tine == "' o\n' :
continue
else:
Tine = Tine.strip(Q).split(" ")
tmp_sentence.append(1line[0])
tmp_tags.append(line[1])
if len(tmp_sentence) != 0:
assert len(tmp_sentence) == len(tmp_tags)
sentences.append(tmp_sentence)
tags.append(tmp_tags)
return sentences, tags

def build_vocab(sentences):
global word_to_id
for sentence in sentences: # & word3|Z 5] K m


af://n44
af://n47

for word in sentence:
if word not in word_to_id:
word_to_id[word] = len(word_to_id)
return word_to_id

R, BELSTMEND RS, HititagidHlA/N\UEE, BRRNEIERE MR IERIRAME,
IR IBHIEE TIEEM, REAERRERS BT

class Mymodel(nn.Module):
def __init__(self,corpus_num,embedding_num,hidden_num,class_num,bi=True):
super(Q).__init_Q
self.embedding = nn.Embedding(corpus_num,embedding_num)

self.lstm =
nn.LSTM(embedding_num, hidden_num,batch_first=True,bidirectional=bi)
if bi
self.classifier = nn.LinearChidden_num * 2,class_num)
else:

self.classifier = nn.Linear(hidden_num, class_num)
self.cross_loss = nn.CrossentropyLoss()

def forward(self,batch_data,batch_tag=None):
embedding = self.embedding(batch_data)
out,_ = self.lstm(embedding)
pre = self.classifier(out)
self.pre = torch.argmax(pre, dim=-1).reshape(-1)
#HBINE R (1 R AR tag
if batch_tag is not None:
Toss =
self.cross_loss(pre.reshape(-1,pre.shape[-1]),batch_tag.reshape(-1))
#eE RS0 oss
return loss

EBRGERANEER, SHW—LBIOZELANER, FIILAFFLISEE, XEAFFEIREREIE,

2.3 HFBI-LSTM+CRFAISS B ECiAiR 5

EFLSTMIRBLSLNRBIZER AR, B3I NTHIZICHRISKMUBENIACRE, XIIR LsT™ ARZEUHI T
B, 85, BXE LsTMIIGEEINERIF ARSI, CRAMEAKBER, AEBTitEEREERS
BOHERIGAENBRNAR, REHEBI-LSTM+CRF R, BE{MURDTE &% SRR/ SRR
\entity\lstm-crf.py BET.,

B, RIECRFIVEN, ITiHEIREL Tog_sum_exp ITESEL, BITTER Tog_sum_exp () EREHITSC
I

def log_sum_exp(vec):
max_score = vec[0, argmax(vec)]
max_score_broadcast = max_score.view(1l, -1).expand(1l, vec.size()[1])
return max_score + \
torch.log(torch.sum(torch.exp(vec - max_score_broadcast)))

#E, Y3 BI-LSTM+CRFIREY, EPHAZUNT:

def _forward_alg(self, feats):
init_alphas = torch.full((1l, self.tagset_size), -10000.)


af://n54

init_alphas[0] [self.tag_to_ix[START_TAG]] = O.
forward_var = init_alphas

for feat in feats:
alphas_t = []
for next_tag in range(self.tagset_size):
emit_score = feat[next_tag].view(
1, -1).expand(l, self.tagset_size)
trans_score = self.transitions[next_tag].view(l, -1)
next_tag_var = forward_var + trans_score + emit_score
alphas_t.append(log_sum_exp(next_tag_var).view(l))
forward_var = torch.cat(alphas_t).view(1l, -1)
terminal_var = forward_var + self.transitions[self.tag_to_ix[STOP_TAG]]
alpha = log_sum_exp(terminal_var)
return alpha

def _get_Tstm_features(self, sentence):
self.hidden = self.init_hidden()
embeds = self.word_embeds(sentence).view(len(sentence), 1, -1)
Tstm_out, self.hidden = self.lstm(embeds, self.hidden)
Tstm_out = 1stm_out.view(len(sentence), self.hidden_dim)
Tstm_feats = self.hidden2tag(lstm_out)
return 1stm_feats

def _score_sentence(self, feats, tags):

score = torch.zeros(1l)
tags = torch.cat([torch.tensor([self.tag_to_ix[START_TAG]],
dtype=torch.long), tags])

for i, feat in enumerate(feats):

score = score + \

self.transitions[tags[i + 1], tags[i]] + feat[tags[i + 1]]

score = score + self.transitions[self.tag_to_ix[STOP_TAG], tags[-1]]
return score

def _viterbi_decode(self, feats):
backpointers = []

init_vvars = torch.full((1l, self.tagset_size), -10000.)
init_vvars[0][self.tag_to_ix[START_TAG]] = 0

forward_var = init_vvars

for feat in feats:
bptrs_t = []
viterbivars_t = []

for next_tag in range(self.tagset_size):
next_tag_var = forward_var + self.transitions[next_tag]
best_tag_id = argmax(next_tag_var)
bptrs_t.append(best_tag_id)
viterbivars_t.append(next_tag_var[0] [best_tag_id].view(1))
forward_var = (torch.cat(viterbivars_t) + feat).view(l, -1)
backpointers.append(bptrs_t)

terminal_var = forward_var + self.transitions[self.tag_to_ix[STOP_TAG]]
best_tag_id = argmax(terminal_var)
path_score = terminal_var[0][best_tag_id]



best_path = [best_tag_id]

for bptrs_t in reversed(backpointers):
best_tag_id = bptrs_t[best_tag_id]
best_path.append(best_tag_id)

start = best_path.pop()

assert start == self.tag_to_ix[START_TAG]

best_path.reverse()

return path_score, best_path

def neg_log_likelihood(self, sentence, tags):
feats = self._get_lstm_features(sentence)
forward_score = self._forward_alg(feats)
gold_score = self._score_sentence(feats, tags)
return forward_score - gold_score

def forward(self, sentence):
Tstm_feats = self._get_1stm_features(sentence)

score, tag_seq = self._viterbi_decode(lstm_feats)
return score, tag_seq

=E, REGEYE train. txt SREUHTIZ:, HETHSIURSTTNESEREEE, BSRIRESIRE]
2R WEHIEERHTERE, BXABIOERIBER(REE &2k 5K AR\ SR 5]
\entity\data\result.txt #,

_\ result.txt - j2E4A — O

SAHF) RIA(E) 15:0(0) BA() FBAIH)

WEFEANE/ N AT EEEICARFRM, RFEF/NETRAITEERITREMETE, MRIRFTIIEE/ N, [FiE
B-Person I-Person I-Person E-Person O B-Person I-Person E-Person OO OO0 000000000 0B-f

BEFESWFFEWAENS, BMIEFFRNS, AMSMIEAAIRIER, 0 BEFFAtaE, 586K
B-Person I-Person E-Person O B-Person I-Person E-Person O O O O O O O O O B-Person |-Person E-Persc

SYEFE FRAR, SEFT—BBFE. WFFRRTHEITE, £TE58 TR, BFRFRMAIEFF
O O B-Person I-Person E-PersonO 0O 0000000000000 0 B-Person I-Person E-Person 0O O O |

3 SE(FKERIHEY

BN AHRRLARKRR, Bk, EFHIROpenNRETES
(https://github.com/thunlp/OpenNRE) HIEHEMIAIEIN, XLAMRBISHIBIOERBERFITIEIL
Qh18, EUR, J8FHopennrefE, 58114 wiki80_cnn_softmax . wiki80_bert_softmax .
wiki80_bertentity_softmax . tacred_bert_softmax LA tacred_bertentity_softmax , S5Ffik
BT ISR ERY, 1555, BB TA, BERT-wwm, Xbert, fE20WwHSIAMIFEREUE, )14
chinese-BERT-wwm #&8Y (https://github.com/taorui-plus/OpenNRE) ., &a, & (EEXEFEERKIE)
B IBREHIEUE, BT ISMEESH TR, B XRMENGER. MMIMBERBAE 8 E5 KK
W\K R BRT.

3.1 SRS

FAFOpenNREEUEIS LA LAR S N SEAPRERTE AN TUAN T -

“{'text': 'He was the son of Mael DUin mac Maele Fithrich, and grandson of the
high king Aed uUaridnach (died 612).', 'h': {'pos': (18, 46)}, 't': {'pos': (78,
911}
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Etb, FEEELNRFIENEUBISTIHI TR, 1517 E £ 5 R AR\ X A ME/predata. py , SEI4E
JERYHINEE new_data ,

def read_data():
sentences = []

tags = []
i=-1
with open('result.txt', 'r', encoding="gbk') as f:
Tine = f.readline() # WHHCHR readline () i
while Tine:
i=i+l

if len(1ine)==0 or line=="\n':
1line = f.readline()
continue

if i%3==0 or i==0:
sentences.append(1line)
1ine = f.readline()

else:
tags.append(line)
Tine = f.readline()

return sentences, tags
sentences, tags=read_data()
new_data=[]

for t in range(len(tags)):
tags[t]=tags[t].replace('-Person','")

ans=tags[t].replace(' ','")
#print(len(ans),len(sentences[t]))
blist=[]

elist=[]

for a in re.finditer('B', ans):
blist.append(a.span())
for a in re.finditer('E', ans):
elist.append(a.span())
if (len(blist)!=Ten(elist)):
for k in range(l,len(blist)-1):
if (b1list[k][0]-bTist[k-1][1])==0:
del blist[k-1]
if (len(bTlist)!=Ten(elist)):
print(bTist)
print(elist)
print(sentences[t])

bb=[]
for kk in range(len(blist)-1):
aa=[]

aa.append(blist[kk][0])
aa.append(elist[kk][0])
bb.append(aa)
for ss in range(len(bb)):
for tt in range(ss+1,len(bb)):
pl=bb[ss][0]
gl=bb[ss][1]



p2=bb[tt][0]

gq2=bb[tt][1]

posstrl= "'('+str(pL)+', "+str(q)+")"

posstr2="("+str(p2)+"', "+str(g2)+"')"

new_data.append({'text':sentences[t].replace('\n',"'"), 'h':
{'pos':eval(posstrl)}, 't': {'pos':eval(posstr2)i})

F—XziThE, EREHAT, RIFELEREETE.

[(12, 13), (21, 22), (46, 47), (61, 62), (85, 86)]

[(14, 15), (23, 24), (48, 49), (63, 64), (77, 78), (87, 88)]

AR, ACEEAMALY), Wi FARIUKRG TIRFEF, TRMEH T, ZAR ERERE, 2RERAR
RAET, EAPALIES TRER, ERPOUSHT, TRERE Flk, EEFFMITENR, ik
KT .

RERHES, WLMARBIZR result. txt BIRHTIOE, RILMRBIE “% 7" tREA "1-Person
E-Person” , SEIHT LIAMERITTAICECE “R A" SLURAYFTIA, B9tk “&ar 8 maen EE‘;
SZHPERIEEDP, RWFHE &5 TIMRERZCN “o 07 . RAEERETEAE, FHiEE

N BAEERABNK R/ textth. txt XHEFH,

f = open("textth.txt", "w",errors="'ignore')
for 1ine in new_data:

f.write(str(line))

f.write('\n")
f.close()

FIFF textth. txt {4, EHEGMIBLERINT:

iHF) RE(E) BRO) BH(V) FEIH)

. SRR TEHA, ., i {pos’ (17,191) :(pos 134 s ~
L BRE T, )

. AR TR,

. AR T,

. AR TEHA,

. FORE T,

T

SisA BAORETE.

3isA BAORETE.

S
(text: HHT AEWAB WEE, Ewﬁ*ﬁﬁ?m . WE, FEEARRE. 3 RABMEMT—X

FTENHEP—FAEER

{"text': "MfE, FEEREFUEEMT LRIEKFE, IKOORMGEHLE T, SEEFLOR RAEFE
E,ﬁ%mz%%%ioﬂ%%*%@@ﬁ?iﬁ%%ﬂ%%éii,ﬁﬁﬁ&»@&%&%E$TiﬁWH,
R E R ',

'h': {'pos': (17, 19)},

"t': {'pos': (70, 72)}}

3.2 EFopennrefJXFHHEY

ABESTERAMBERINMASIRRE, T k@dopennre TEX wiki80_cnn_softmax .
wiki80_bert_softmax . wiki80_bertentity_softmax. tacred_bert_softmax LAK
tacred_bertentity_softmax , XSMIXZIHEVEELFHI T SLIEUETHER, BRIRE
AIKFHHENEE SR,

= WA


af://n77

B%, fEwindows10 t%Z3zopennreTE, ¥JHcmd, iETLATES, REXEURE:

git clone https://github.com/thunTp/OpenNRE.git --depth 1
pip install -r requirements.txt
python setup.py install

TEFoAE, SN TEAE:

import opennre
model = opennre.get_model('wiki80_cnn_softmax").cuda()

KBRS, E/RFiEIE pretrain/glove/glove.68.50d_word2id.json {4, X2E, ERBE
&iza1T download_glove.sh {4HJ, wget glove.6B.50d_word2id.json {45k B 1EZELM",
EEF BRI SUIE N N Ebt :

https://thunlp.oss-cn-
gingdao.aliyuncs.com/opennre/pretrain/glove/glove.6B.50d_word2id.json

{R1F glove.6B.50d_word2id. json SX{4FZ opennre\\pretrain/glove BRT, FEIEEREF
glove.6B.50d_mat.npy XfF, BRIE(T, AIUBAKAZIRIRIIIE, debugit
A ./opennre/pretrain.py X4, KISIAXHBEZELENETE,

¥ pretrain.py {49

default_root_path = os.path.join(os.getenv('HOME'), '.opennre')

TR B B FRESY
™ * c 7 test.ipynb X | E pretrain.py [ ]

Filter files by name Q, 1 from . import encoder
o 2 from . import model

W/ - /OpenNRE .

/ epennre / 3 from . import framework

= Name * Last Modified 4 import torch

W encoder 18 minutes ago 5 import os
# ™ framework 18 minutes ago 6 import sys

m model 18 minutes ago v :!.mpor-t Json

. g import numpy as np
m module 18 minutes ago . .
9 import logging

W tokenizat.. 18 minutes ago 10
@ _init_py 21 minutes ago 11 root url = "https://thunlp.oss-cn-gingdaoc.aliyuncs.com/"

@ pretrainpy  a minute ago l{ default_root_path = os.path.join(os.getenv('HOME'), 'OpenNRE') ]

13

14 def check_root(root_path=default_root_path):

15 if not os.path.exists(root_path):

16 os.mkdir(root_path)

17 os.mkdir(os.path.join(root_path, 'benchmark'))

18 os.mkdir(os.path.join(root_path, 'pretrain’))

19 os.mkdir(os.path.join(root_path, 'pretrain/nre'))
20

A9 AAf Amvialand iLiOASmAnt matbho AL Td mamd matbkV

default_root_path = os.path.join(os.getenv('HOME'), 'OpenNRE')

BR, 5 'HoME' LARIIRIIN B AR SMIEINE T8,



EHRTE(S)

i = & ~
HOME [
— - O

Ll

T P 2ot o

=

FE(W)... (... fHIES(L)

e HGE

BT, AIED benchmark/wiki80/wiki80_rel2id.json .
benchmark/wiki80/wiki80_train.txt LA pretrain/nre/wiki80_cnn_softmax.pth.tar 3{¥,
EIEFREI T EEERE, XERESUERIT T EL.

https://thunlp.oss-cn-
gingdao.aliyuncs.com/opennre/benchmark/wiki80/wiki80_rel2id.json
https://thunip.oss-cn-
gingdao.aliyuncs.com/opennre/benchmark/wiki80/wiki80_train.txt
https://thunlp.oss-cn-
gingdao.aliyuncs.com/opennre/pretrain/nre/wiki80_cnn_softmax.pth.tar

BREITIRAES, ARBiEiTRTh, BHBENER:

2021-11-29 23:59:49,889 - root - INFO - Initializing word embedding with
word2vec.

opennrefEIHAINE, &5, BNIZEBRAINAY wiki80_cnn_softmax &8, AN B ¥ 5KAM\X
ZHhH\OpenNRE/relation_train.py :

import csv
fw=open('ans_wiki80_cnn_softmax.csv',"w")
csv_writer = csv.writer(fw)
csv_writer.writerow([" AMA", " APIB", "LR", TR, " SIAR"])
with open('textth.txt', 'r', encoding='gb18030',errors="ignore') as f :
for 1ine in f :
if Tine[0].isdigit()
continue
elif 1en(line) != 0 :
ss=eval(line)
#print(ss['text'][ss['h']['pos'][0]:ss['h']["pos'][1]+1], ss['text']
[ss['"t']1["pos']1[0]:ss["t"]1["pos"]1[1]+1])
result = model.infer(ss)
relation=result[0].encode('gh18030"').decode('utf-8")
#print(relation)
a=ss['text'][ss['h']['pos'][0]:ss['h']['pos'][1]+1]
b=ss['text'][ss['t']['pos'][0]:ss['t"]["pos'][1]+1]
if a==b:
continue



else:
csv_writer.writerow([a, b, relation,result[1],ss['text']])
print("training")
fw.close()

i ans_wiki80_cnn_softmax.csv 3T{4:
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1 AHmA  A#B %R (TIHR
3 AR FEAIR  haspart 0775286 RAR—EBBVBEIEARIE, BRBKEAIRIES. T%Eﬁ%ﬂ‘lﬂﬂﬂ\%‘ Exﬁﬁﬁﬂﬁﬁmiﬁﬁ\iﬁ%&ﬁtﬁiﬁ RE, RARBRDEAR—EEE, BIREEL RARBST. {
5 AR AR haspart 0774632 RAR—MNFFMSFhE, CARRETBOARIIMAETE, REBRUE! RARANIOR—ERZLIGORT, BHITHREKR, #] - THR BRABAR, EF
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3 BEEX  EEX saidtobe 0677618 FEF. REXAMFLEITHRKMNFIREQIIG. BELREFESH, TRIKE WALLSHLLRE. TRPRELRAT —AERHAKE, ET#%. FRIE REXRE
3T HE¥ W¥X sadtobe 0677618 E¥¥ AEFMMEXREITHKMNFIFEDIL. B U, FREKE, BRFESEXEFE. ARTHREFRNT —ALRAKE, E7#E. FRIE RERFERK
39 AR AR saidtobe 0677618 AR, ARRIERT ¥, RAFMILEELI, FF i AARE, B NEERERRNEREE, HHRIKE, Al KAREE T B7MBEE SIANER FH

41 ARIR EFXE saidtobe 0677618 AR, AARERT ¥, RGMELBREI. TRMRELTHRER, B8 N\FEDHAFRNGLEE, BATRALM. Hle, RAORBETHE BT MEEE SI0NER, £2

43 AR AR said tobe 0677618 AR, LARERT ¥, RFMIEEEE AR IR, B NEMNELEPRMAREE, BHTRAM, Ak, RAREETHE BTMESEE SIVNER, F8R

45 FEX¥ R¥E  sadtobe 0671983 EXE HEFAWBELRITHRMNFHRFE LIS, BELRBBILCSH, FRIKE, PWHLLSELERE. TRPHEILNT —IERAKE, E7#EL. REXE RuXBE

A7 EX¥ BEX  sadtobe 0671983 E¥ ¥ HIFAMWEERI THRKMFHFEQIIS. RELRBACSH, FRIE PWHLLSELERE. TRPHIILNT —ILHKKE, FTHE. FRXZ ZRIEK

49 EXX  JRAIR  saidtobe 0671983 E¥¥, /%$$iﬂM$$}§‘“Tﬁté‘159ruﬁnw\*¥ M$$ BEEST, AR @kg ?&lﬁf-$$'§ﬁ$$ﬁé f%mm&&-m? ’\77:&7(%’4‘ ET#E, J?BE)XI RERBER
CimErs DI T ALG o a

£ MM AN Y aidenbe AC7I000 E TR N b 77 A UL A AL S e N S At mave —mmwigm»!

WERIETER LE, AMAREIMETIREE, I BEE 5 EEE RNE—A:

LUKAIR EmEE NEs par V.l 14052 AR SHIRAT AL T I U3, ALAIROKE FHU ISR A1, RAEMAKTAL: KA IRAAALAIR T EEELDIEYIR ), AXIATITIRA, WASAY
19 |RAIR AR haspart 0774632 MAR—MBREEBEFMIE, CRORREBORBEIMEE, REBREE! KA ﬁﬁ%%}ﬂtiﬁ*i%%i%‘lﬁ%ﬁ? BASITHRK, #1E
21| E¥¥ AR haspart 0774632 RAR—MREDEFME, ARRREFHRBZZM REBRUEE! A RAALAR—ERZ LFINRT, BESTHRK, MY
2B |EX¥X AR haspart 0774632 JRAIR— §Dﬁi1iﬂhg%ﬁﬁ. HX?&IXEE&TMXLW REBREE! KA HRV\#J!I?&ZE— %J:%‘JE‘]?& . T‘?TE{EK‘ M
5 MR JRAR  haspart 0774632 AR _tE G =Fmg L ES ! A hE B il
g_éﬁﬁi E¥¥  said to be the same as 0677618 E¥ ¥, $$%ﬂm¥¥?§§7ﬁ %§¢ﬁ$$ﬁm7—

T "SI0 10 BE NE Same a5 UBTToI BT ey = = 3 ; z ERT—T%
3LB¥EE AR said to be the same as 0677618 E¥ ¥, lﬁii#ﬂﬁﬂiﬁ?&;‘TﬁﬁmS%E i WEER Gﬁﬂi'ibt‘ ii‘ia*iﬁéa fﬁ*ﬁ}$iﬁm? v
3B AEE¥X  HFEF  saidto be the same as 0677618 E¥ ¥, ﬁ%ii%ﬂﬂﬁii?&gqﬁkmﬁ%ﬁ:ﬂﬂ”*? MEXRBEC SR, TE 'I>k:§ WHEXSEXERE. TRTHEFIENT T
35 A¥¥  E¥X  said to be the same as 0677618 H¥¥ . BEFAMF X RITHRNFIBERIIS. MFFXRBHEST, TR KE WHLFSEXIRE. TRPREFRAT AT
37 A%¥¥ HFEX  saidtobe thesame as 0677618 EEE. FEEFBELEE THKKSARE OIS, PEEREFL SR, R IE RALLOBELRE IEARLZANT
39 K%k AR said to be the same as 0677618 AR, AAREAT ¥, RGFMIEEERI, FRABHEETETER, & NFNEXLRPRAGHREL, HHFRAM Hit, K
414Kk E¥EE  saidto be the same as 0677618 AR, AAREAT ¥, RGMLEBRI, FHARHSETHETLR, 52 NFNEXbLATENGTEEL, HHFFLM Hit,
43 4IAR AR said to be the same as 0677618 AR, AARIEAT ¥, RFMICHERI, FRARHBETHETER, & NFNEXLRPRAGHREE, HHFHAM, Hit, K
45|E¥¥ A¥F saidtobe the same as 0671983 E¥¥ . BEFMMEXEITHRMFNEEDIIG. MEXRBEECET, TR KE WHEFSEXERE. TBFPREXRAT AL

HIUXHRIER, EREBRT wiki80_cnn_softmax HREIEETwikiBOHUESE, (FA CNN JRiBEsxdEl
EEHTIIIZ, ﬁ'ﬁWIkISOﬁ}EEIEE%HJ‘Q&SZiE@E’Jﬂf‘]El‘Eﬂ?&?L{ﬁEEﬂE’J EHAKERFH
NYA, FeRIFHFETPISIARNENER. B, HFCNNIEELYA

BERRHE, XZReRIBERAEZ BRVIEEXNSTAK R TR, EHSEFALIIARXR
SR IEE,

EE, SiJAA wiki80_bert_softmax t&EY

model = opennre.get_model('wiki80_bert_softmax").cuda()

B/ BAERS, & bert t28Y, HEIEZ pretrain/bert-base-uncased ,

https://thunlp.oss-cn-gingdao.aliyuncs.com/opennre/pretrain/bert-base-
uncased/config.json
https://thunlp.oss-cn-qingdao.aliyuncs.com/opennre/pretrain/bert-base-
uncased/pytorch_model.bin
https://thunlp.oss-cn-gingdao.aliyuncs.com/opennre/pretrain/bert-base-
uncased/vocab. txt

BRI wiki80_bert_softmax #8E!, XISCIGEIEFTREIHE:

import opennre

model = opennre.get_model('wiki80_bert_softmax"').cuda()
import csv

fw=open('ans_wiki80_bert_softmax.csv',"w")



csv_writer = csv.writer(fw)
csv_writer.writerow([" A#A", " AMIB","kA", "MK, A" ])
with open('textth.txt', 'r', encoding='gb18030',errors='ignore') as f :
for 1ine in f :
if 1ine[0].isdigit( :
continue
elif len(1line) != 0
ss=eval(line)
#print(ss['text'J[ss['h']['pos'][0]:ss['"h']["'pos'][1]+1], ss['text']
[ss['t']["pos']1[0]:ss["'t']I["pos'I[1]+1])
result = model.infer(ss)
relation=result[0].encode('gbh18030"').decode('utf-8")
#print(relation)
a=ss['text'][ss['h']['pos'][0]:ss['h']["pos'][1]+1]
b=ss['text'][ss['t']J['pos'][0]:ss['t']J["pos'I[1]+1]
if a==b:
continue
else:
csv_writer.writerow([a, b, relation,result[1],ss['text']])
print("training")
fw.close()

i ans_wiki80_bert_softmax.csv {4
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3.3 EFchinese-bert-wwmHj3%Z}HHY

E ERS HIRE IR | ZERAISNG, BT SREAA20Wh S AR R EUERT chinese-bert-wwm &EY
TR, SIRIMBRIEMETE 5 FF 5 KR\ A /openNRE-master H1,

B5%, T bert REL:

git clone https://github.com/taorui-plus/OpenNRE.git

5, T openNRE-master/pretrain BR & chinese_wwm_pytorch &8, E TR https:/g
ithub.com/ymcui/Chinese-BERT-wwm, ¥TFF

example/train_people_chinese_bert_softmax.py , {E{XIBF 'test_chinese' E#)H 'people-
relation' , FEEFTFHAERIN encoding="gb18030"' ,,errors="1ignore‘ , {EX¥U)| &S EI=
17, REREFEBISEZE ckpt/test_chinese_bert_softmax4.pth.tar ., £ERLAPSCbertfl)l|l&EELS
RN T:

parser = argparse.ArgumentParser()

parser.add_argument('--mask_entity', action='store_true', help='Mask entity
mentions')

args = parser.parse_args()

# Some basic settings
root_path = '.'
sys.path.append(root_path)
if not os.path.exists('ckpt'):
os.mkdir('ckpt')
ckpt = 'ckpt/test_chinese_bert_softmax.pth.tar'

# Check data

rel2id = json.load(open('E:\ZSTP\OpenNRE-
master/benchmark/test_chinese/test_chinese_rel2id.json',encoding= 'gh18030',
errors= 'ignore'))

#Define the sentence encoder
sentence_encoder = opennre.encoder.BERTEncoder(
max_1length=80,

#pretrain_path=os.path.join(root_path, 'pretrain/chinese-bert-www'),
pretrain_path="E:\zZSTP\OpenNRE-master\pretrain\chinese-bert-wwm',
mask_entity=args.mask_entity

# Define the model
model = opennre.model.SoftmaxNN(sentence_encoder, Ten(rel2id), rel2id)

# Define the whole training framework

framework = opennre.framework.SentenceRE(
train_path="E:\zZSTP\OpenNRE-master/benchmark/test_chinese/people-

relation_train.txt',
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val_path="E:\zSTP\OpenNRE-master/benchmark/test_chinese/people-
relation_val.txt',

test_path="E:\ZSTP\OpenNRE-master/benchmark/test_chinese/people-
relation_val.txt',

modeT=modeT,

ckpt=ckpt,

batch_size=16, # Modify the batch size w.r.t. your device

max_epoch=4,

lr=2e-5,

opt="adamw'

# Train the model
framework.train_model()

# Test the model
framework.load_state_dict(torch.load(ckpt) ['state_dict'])
result = framework.eval_model(framework.test_loader)

# Print the result
print('Accuracy on test set: {}'.format(result['acc']))

IEREEERANT

=== Epoch 0 train ===

100% | EEEEEEEEE| 12375/12375 [1:29:22<00:00, 2.31it/s, acc=0.559, loss=1.33]
=== Epoch 0 val ===

100% | NEEEEEEN | 63/63 [00:10<00:00, 5.88it/s, acc=0.704]

Best ckpt and saved.

=== Epoch 1 train ===

100% | NNEEEEEEE | 12375/12375 [1:20:33<00:00, 2.561it/s, acc=0.704, loss=0.87]
=== Epoch 1 val ===

100% | IEEEEEEEE| 63/63 [00:10<00:00, 5.89it/s, acc=0.823]

Best ckpt and saved.

=== Epoch 2 train ===

100% | EEEEEEN | 12375/12375 [1:20:30<00:00, 2.56it/s, acc=0.791, loss=0.607]
=== Epoch 2 val ===

100% | INEEEEEEN | 63/63 [00:10<00:00, 5.861it/s, acc=0.886]

Best ckpt and saved.

=== Epoch 3 train ===

100% | MEEEEEEN | 12375/12375 [1:20:29<00:00, 2.56it/s, acc=0.847, Toss=0.442]
=== Epoch 3 val ===

100% | EEEEEEN | 63/63 [00:10<00:00, 5.87it/s, acc=0.919]

Best ckpt and saved.

Best acc on val set: 0.919000

100% | MEEEEEEN | 63/63 [00:10<00:00, 5.881it/s, acc=0.919]

Accuracy on test set: 0.919

Process finished with exit code 0

B2 chinese-bert-wwm HEEIACCAZE]0.919,



SIEEYT)|524] test_chinese_bert_softmax.pth.tar JIZZ chinese-bert-wwm {9
framework.model 7, RISCIOEHEHITRAMEN, FIEFTUNERIZER ["AWA", "AMB", " K&R", "
" A" ] &I E ans_chinese_bert_wwm.csv FR, XTRUEDTE &2 ¢ 50K\ 5% R hE
\OpenNRE-master\example/predict_xyy_chinese_bert.py X{§,

# encoding:gbk

parser = argparse.ArgumentParser()

parser.add_argument('--mask_entity', action='store_true', help='Mask entity
mentions')

args = parser.parse_args()

# Some basic settings
root_path = '.'
sys.path.append(root_path)
if not os.path.exists('ckpt'):
os.mkdir('ckpt')
ckpt = 'ckpt/test_chinese_bert_softmax3.pth.tar'

# Check data

rel2id = json.load(open('OpenNRE-
master/benchmark/test_chinese/test_chinese_rel2id.json',encoding= 'gh18030',
errors= 'ignore'))

#Define the sentence encoder
sentence_encoder = opennre.encoder.BERTEncoder(
max_1length=80,

#pretrain_path=os.path.join(root_path, 'pretrain/chinese-bert-www'),
pretrain_path="'0OpenNRE-master\pretrain\chinese-bert-wwm',
mask_entity=args.mask_entity

# Define the model
model = opennre.model.SoftmaxNN(sentence_encoder, Ten(rel2id), rel2id).cuda()

framework = opennre.framework.SentenceRE(
train_path="'0penNRE-master/benchmark/test_chinese/test_chinese_train.txt',
val_path="0OpenNRE-master/benchmark/test_chinese/test_chinese_val.txt',
test_path="0OpenNRE-master/benchmark/test_chinese/test_chinese_val.txt"',
model=model,
ckpt=ckpt,
batch_size=16, # Modify the batch size w.r.t. your device
max_epoch=7,
Tr=2e-5,
opt="adamw'
)
framework.load_state_dict(torch.load(ckpt) ['state_dict'])
import csv
fw=open('ans_chinese_bert_wwm.csv',"w")
csv_writer = csv.writer(fw)
csv_writer.writerow([" AMA", " AMIB","HR", "HEER" " A"])
with open('textth.txt', 'r', encoding='gb18030',errors="'ignore') as f :
for 1ine in f :
if Tine[0].isdigit()
continue



elif Ten(line) !'= 0
ss=eval(Tine)
#print(ss['text']J[ss['h']J['pos'][0]:ss['"h']["'pos'][1]+1], ss['text']
[ss['t']1["pos"]1[0]:ss["'t'I["pos'I[1]+1])
result = framework.model.infer(ss)
relation=result[0].encode('gbh18030"').decode('utf-8")
#print(relation)
a=ss['text'][ss['h']['pos'][0]:ss['h']["pos'I[1]+1]
b=ss['text'][ss['t']['pos'][0]:ss['t']['pos'][1]+1]
if a==b:
continue
else:
csv_writer.writerow([a, b, relation,result[1],ss['text']])
fw.close()
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class NeoDB(object):
def __init__(self):
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self.graph = Graph("http://localhost:7474",
user="neo4j", password="test")
self.CA_LIST = {"&HHFHEE": 0, "HHEFE": 1,
Uimd ARt 2, "R 3, "R 4, "HA": S, "UKR": 6}
self.similar_words = {
gt "AEM, "Wt “REsET, "amtc "AsET, "t “REET, "WAY: "4

MERt MERER

def create_graph(self, relation_filename="data/relation.txt"):
g = Graph('http://localhost:7474"' ,user="neo4j',password="test")
with open(relation_filename, 'r',encoding="utf-8') as f:
for Tine in f.readlines(Q):
rela_array = line.strip("\n").split(","
print(rela_array)
self.graph.run("MERGE(p: Person{cate:'%s',Name: '%s'})" % (
rela_array[3], rela_array[0]))
self.graph.run("MERGE(p: Person{cate:'%s',Name: '%s'})" % (
rela_array[4], rela_array[1]))
self.graph.run(
"MATCH(e: Person), (cc: Person) \
WHERE e.Name='%s' AND cc.Name='%s"'\
CREATE(e)-[r:%s{relation: '%s'}]->(cc)\
RETURN r" % (rela_array[0], rela_array[1l], rela_array[2],
rela_array[2])

return
if __name__ == "_main__":

neo_db = NeoDB()
neo_db.create_graph("./data/relation.txt")
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MATCH p=(n:Person{name:" /NKK"})-[r:Mk]->( RETURN p
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Bt KAjieba TEEMHXEAES AREH TR RE, BURMEARTRINSEFAERRHEE, 7R
REEHRIE N BIREEALAEIR, B NBIREEAXZREIR, EA answer O EREECI AR
1. BEACIIRIBTE &% ¥ 5K\ T 5 & \KGQA . py BRT.

def answer(self, sentence):
:param sentence:str FHJUHIAMRIA], 40" E 22T I AR
:return result: str fm:. ""
try:
sentence = re.sub("[A-za-z0-9\!\%\[\]\,\- 1", "", sentence)
sentence = re.sub('\wW+', '', sentence).replace("_", '")
person, words = self.cut_words(sentence)

words_ = [0 for i in range(len(words))]
for i in range(len(words)):
words_[i] = '-[r'+str(i) + ':'+words[len(words)-i-1]+']"
if i = len(words)-1:
words_[i] += '->(n'+str(i)+"':Person)’
quary = "match(p)" + ''.join(words_) + \
"->(n:Person{Name:'"+person + \
"'}) return p.Name,n.Name,p.cate,n.cate"
Togging.debug(str(quary))
except Exception as e:
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return @A R

try:
data = self.neo.graph.run(quary)
data = list(data)[0]
logging.debug(str(data))

result = data['n.cate']+'f’J'+datal['n.Name"]
for item in words:
result += "f'
result += item
result += '’
result += data['p.cate']+"'H"+data['p.Name']
return result
except Exception as e:
return 'WHEZR'
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