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# Set up the OpenAI API client
openai.api_key = "sk-G7LAXsXBzVdB9axXbYnNT3BlbkFJIsUgl

# Set up the model and prompt
model_engine = "text-davinci-003"

# Efneodj HIEE, WA L EiG
graph = Graph("http://localhost:7474", auth=("neo4j"
matcher=NodeMatcher(graph)

K4 it Python BIAEE N 5 B Hde 7 1A 4%

strl="{EFEEWL? BEEARCHER"
for i in range(0®, len(invoice_data)):
nodel.append(invoice_data[' 4 ']J[1])

for i in range(0,len(invoice_data)):

prompt=nodel[i]+strl

completion = openai.Completion.create(
engine=model_engine,
prompt=prompt,
max_tokens=1024,
n=1,
stop=None,
temperature=0.5,

)

words = completion.choices[0].text.strip()

K5 RUL ChatGPT A2 2 45 44 b B € A5 2.

4) AL FAE DS A

BERUR ChatGPT 32 1] (] DL 50 2 45 B E AT IE
A b 2], £ Br 2 R E bR JURF 5 A — 28 Bl ] 4
NI N R N3 G AR e S
AR . (EI, ChatGPT T H1E RINALTE R} 2
RIS, Refe A R BEAHOC H A B R, XL
(e 25 30 5 O ) e A 3 5 R AT B T AR L
J&. Z )5, BiALE Neodj Hdli PRt AT A2 ., WY &
1) DU SEARFA O 22 3 N BRI 8 /2

PLEoRB 2R T i@t ChatGPT H 28I 78 T2 %0
P PR . AR S8 H Neodj B 22k 247 )L
FENRPAAHE . L i EhmBUP IR, R Python 1
= HI5E = 5 A Py2neo ¥ H CypheriBH], & D150
V) = 70 20 B0 A7 % 21 Neodj BB 2 b . B 2%,
ARSI T S 523 A1 s R 5 297 S 40 1

DURER R,



ERL HKFFREE: 5T ChatGPT 1 [ e DR AR REAR 57 + 145 ¢

Database Information

Use database

“wd £

Node labels

@G@do0o®o
n

Relationship types

e [eeioeq] (o]

Property keys

(2) WILARAE A DI AR
(SZIR% 359, XZR%: 683)

é-’ff}i7~81'%

Database Information

Use database

wa

Node labels

@EG®édDoo
WO 0O s

Relationship types

(o ] [t

] [smage]

Property keys

(b) T ChatGPTH FE 4 WL 2L AR
(SEfR%. 5523, RARFL: 5297)

6 ChatGPT# FERCHE

¥ 70 J5 1 E i S 2RI 5 000 b i D12 sz 4k
MK FR. ChatGPTH 7RI 6 Frw

FESEIG Y, i) ChatGPT $2 i (35 73 22 25 7 I,
5. 0 “HGRGIBAA WELE B, 15 IR (R A R
FHLAS AT 43 #)”, 2 J5F ChatGPT i [A] 1) 25 5 it
ATIENMAREE, SRAFLERIAN DI SRR R AR .

&S5 [ ChatGPTiREAIFR A ZIH AR
$217) 1 1) prompt
SBR[ 0 (0 A7 WA L
SSRGS MR LL I, 1 DL SO R 2
B WG M R S P €0, i AT T R PR R
P NG WIR LE 11, 1 LA 2 1 2k ]
RS MR WAL €2, DA Python [ List 2 3R [A]
WS RG AT R LL €, LA JSON SCAFTE 2R [l
WORGUR A WRLL B, LA 2R sl AR A2 T 2R [l

-
a
i
ks

2

t

=

k

e

=

k

b S i B
2 2
~N N B W

e

TESEI IS FE, AL ChatGPT [R5 N AESS
PR, AN RE E BRI AR R G R . It 2 Kk
5o, ASCHRE T AR L], A W 1
i o DR SR ) ChatGPT $2 ), R [A] 5 22 D1 ZRA 26
FRGFREAT A BRI IE AL ALEE, 19 ChatGPT 2
] R o b v SR 6. &K, RSl Chat-
GPT FRINY 78 T Baifg VIR AR s, 3RA5 = Judi st
Bl R Crif, B, #aRbD. Gl aAm, e
KT %

3.3 DR ENE

A AT Neodj B4 e #3E 47 H118 (1 17 it
Neodj {E N —F EIE X7, HEg T
IR AR VEHE AR LA SR AP AT IE  RniR A
S 5niRHER (K BE 77 . Neodj B FE I FRZE . 55 .

%<6 [6] ChatGPT 12 8] B ER AR T R

SR 5 TRIEE T RRR
FER A RT3 0 fi7 AL FA 3R]V i it J& T F
FUN A W e}, 3 [l ] 4 ) A1 B BT H
PRA RS, 35 [0 7 R FA 3R]V H H JET 4
2 DU R e €, 3% e R PR T Bits i I B
2 DA MRLETEAR , 3% 0] i 28 F 3R]V AR i IR

KAMT R4 RERAN, HPRERE., &
B 5T 8 NRBES KRR B E ST s E N
——XF R, EH SR T TR AR B AR AR 102 2
P Bt 2 VLR i . InsSER R R (FIR, &
T, BHSIRED, WS HIAFEEL, S 58
“HIRT 5 CRBEEERL, KRN BT,

A SR Fl Neodj S TH b, 08 e Wi A 4.4,
JDK FI MR R AS R jdk-11.00 283 &R fl & 25 18 5
BT = BRI f, FIH Python iE & 158 =
77 €4 Py2neo il H Cypher i 7] kK = y6 24 B s 17 ik
FI ¥ 2 Neodj .

34 DIEHNRARSS

EAE G R G %, DUERANR S AR BN 0 8L
F P SREU TSR SCARGE B BORTUK, (B15%) DLEOG
A MFARECA R AICL . A S 7S B UIR,
BT VURANR B BT T B, RS 2 M
R IUFIRR R TR AR BSR4 1k
JER T VUZRFNR, 3% 2R G ] DA b A () D%
o ARSCWTE B E R i DU ENR IR %5 R G HE 42 4
K17 B .

RRGIAT T W E IR T AR,
Wit TR B A, H Bh R S B M AR AR



o 146 ¢ L/

$9%

¥k

DU L3 P

\d

<
-

SR T
SR TH

Bt PRI ERE
EENGPDOTEEFE

\

E%@wz

SEHAPER

=)
-t

MRS S
[srmassimnm >

TR R R ST 2 S Nk Ak EE 4T

K7 FE g it LSRR 55 R AL

RERMIKK R, B, B CARERAE R
ge, HPATBREREREEMINRER, REaH
AL BRI R SEAMSCE R, HK, RGUIESR
BT R EBI R T RE, AT LB AR AR R
AL T R R T el BRI
K RZIR EERFZMMBL NG EE R XA
AL 7R AR P B B B DSR2 TR ) &R
AR, IERETH I 2 B DUSRR ) B AR S A G
WRVE,  RR B SR i a8 s, el S AR 4R
RAHWE 9 PR .

s |

FHRE

TR Z RS, AHEFCAN 0 E SR E
SRV T R AR FERRE, AR IR AE R HER M
BIFIR A DS IS AR . B5E, ARG A /R
TR Tl K24 LTP 4.0 H S or 1 A 28, o FH P
() SRAE 5 BT M AL BE . 3X — B BRI N R 58
BT IR NE 5 T A PR AE BRSNS
BRUCHC B35 Fehii. R G044 7317 Ja BB A1) 5 Tl se 5
(3R ) AR B AT UL A, B PR UG ECHLE], REiRE
K 4R 15 & 32 W E B #5408 Cypher B 115 &
T HAT A DURENR A . AR s 1 X

Bd 3
®

- e
s e )

B8 Rnif v 2 S



e

KGR FET ChatGPT ) 5 Fg i U1 2B KR REAR 55 o 147 +

() TSR IR, W, HER

-7 Es e

(b) ATRUEIR ERIEAR . M RFR

Blo i Siag R Sm

W mEnx = Q: msmesns

D W

& sowmma

* o ‘k RERRBEERNATRISREAFHRLBMN

3105208 1088445248

GBS IR

KEANAMHI BAEHER/NREARIERRRVER RS CRE=FPREFEREM
A RREMEASTR PESRGETRRETRNSTRATRAR
BRTPALPIBE PEBRERGXRRRBIER

20235107208 10834453368

‘}- NIRRT

EDEEFATIBLY M

L r 20

NI, BN

££10/3208) 10834453508

[ AFHEBEN

10 B BE Rl s S i

DERMIFRIC R MU AT BUERFE 55 2 i 1
i, FFOAH SEOEAR R 12 % -

U0 R AR G A AR UL BC T 2 T R B3 A L
Fewl, 2R [al “xfAGE, XA R E
MISCARSER, BRI RES KN 1 il R GERIRE 03
FEANBR 1l 7 RE fr] 2SS T 1 10 B

4 LERIE

RITFFR T —AHET ChatGPT 1 [ g ifg T12E
FIRARSS R GE, R T TR AR 5 B AR e 4
SRR AT RRCIRII S B S ARSI T
DA BB RISAARR R, il EIiR B
FE S RIRE, $Rpt T — M EBER T AR R IR
RIS SRR R SEGIMIREL S > HdAH
bt, RBEACRIL S A Em e, b 7R S
LRI, RISty HoA ST (5 R A AN S R 3
RUET BRI R ZRGICER T R AR E )
RE, IZBIREFT LR R B R HE WA 2 A7 P s (14

FIAR, G T IEREIRSCAR D oA AR B SERHE
IS AR P RO 2R 8 R U A5 )

FERE PR 5 UK SCASI R ChatGPT FEHL
R RHEZACRE ST, I HAEKRZHUEOL T SEHL T RAF
ISCASTEHRERE, (SR G AR ) SR AN
TR SE T b U B G R I (0 1 22 S5 Pk PRI
ARG SRR SR, 3 ARy 5 DR
FHRISOA RS, I I8 SRR R S AR, Bl
BE— PR AR VUSRS A IO T R HERf 2 o

S 3K

[1] #3C. o [ R 0F D28 5 (o I 5 (D). VL ) AR K2,
2014.

YANG W. Color atlas of economic mollusks in the South China
Sea[D]. Zhanjiang : Guangdong Ocean University, 2014.

[2]1 2. i — ARG BHEAR Z BB 8 )3 — % [C)/2021 EH bR
PR AR (R B RS B AR L bRt hE ALY
£x(CCF), 2021: 35.

LUO X. Virtual reality empowering the belt and road initiative



. 148 ¢

(/IR

2

i/ %95

(3]

[4]

(5]

(6]

(71

(8]

[9]

[10]

[11

—

[12]

[13]

[14]

with new generation information technology[C]//Proceedings of
the 2021 International Conference on Industry-Academia-Research-
Application Cooperation (Nanchang). Beijing: China Computer
Federation (CCF), 2021: 35.

DEVLIN J. Bert: pre-training of deep bidirectional transformers
for language understanding[J]. arXiv preprint, 2018, arXiv: 1810.
04805.

WUTY, HE S Z, LIU J P, et al. A brief overview of ChatGPT: the
history, status quo and potential future development[J]. IEEE/
CAA Journal of Automatica Sinica, 2023, 10(5): 1122-1136.

XUR X, LUO F L, ZHANG Z Y, et al. Raise a child in large lan-
guage model: towards effective and generalizable fine-tuning[J].
arXiv preprint, 2021, arXiv: 2109.05687.

SCRR, BRI, AR, SRR ORAE F BRI i 2 BOR BT STk
SER[T]. s BT 5 H0R R I, 2024, 8(6): 16-29.

WEN S, QIAN L, HU M D, et al. Review of research progress on
question-answering techniques based on large language models[J].
Data Analysis and Knowledge Discovery, 2024, 8(6): 16-29.

CHE W X, FENG Y L, QIN L B, et al. N-LTP: an open-source
neural language technology platform for Chinese[J]. arXiv pre-
print, 2020, arXiv: 2009.11616.

JI S X, PAN S R, CAMBRIA E, et al. A survey on knowledge
graphs: representation, acquisition, and applications[J]. IEEE Trans-
actions on Neural Networks and Learning Systems, 2022, 33(2):
494-514.

TKICEE, AR T, KGN, 45 R AN T VAR SRR (0] 15T
LR S RIH, 2024, 60(12): 61-73.

ZHANG W H, XU Z S, LIU N, et al. Overview of knowledge
graph completion methods[J]. Computer Engineering and Applica-
tions, 2024, 60(12): 61-73.

W N2, SB R0, MO0, & B SRR BT 9 5 B IR [T].
THEHURLE, 2023, 50(3): 83-93.

JIANG C Y, HAN X Y, YANG W R, et al. Survey of medical
knowledge graph research and application[J]. Computer Science,
2023, 50(3): 83-93.

MIKOLOV T, CHEN K, CORRADO G, et al. Efficient estimation
of word representations in vector space[J]. arXiv preprint, 2013,
arXiv: 1301.3781.

PUREL, 2500, 0k, 45 . 2T R P A i e v 25 R R ) 2
RGBT ST, AR EOR—r P25, 2023, 25(6):
1935-1941.

HONG HL, LI W L, YANG T, et al. Design and implementation
of intelligent question answering system of marine traditional Chi-
nese medicine based on knowledge graph[J]. Modernization of
Traditional Chinese Medicine and Materia Medica-World Science
and Technology, 2023, 25(6): 1935-1941.

XU G X, MENG Y T, QIU X Y, et al. Sentiment analysis of com-
ment texts based on BILSTM[J]. IEEE Access, 2019, 7: 51522-
51532.

KNETE, ¥R, Fh v, 45 . T 1) K08 1 A4 2 K 7K™ B 9

[15]

[1e]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

LA A4 ST BUN ). Aol TR 244, 2022, 38(7): 210-217.
LIU J S, YANG H N, SUN Z T, et al. Named-entity recognition
for the diagnosis and treatment of aquatic animal diseases using
knowledge graph construction[J]. Transactions of the Chinese So-
ciety of Agricultural Engineering, 2022, 38(7): 210-217.

HRPE, FEPR, 1 B, 25 ) BERT % ChatGPT: KAEALYIZ:
A7t R SRR SRR R R [I). TR S KR, 2024, 61(4):
809-823.

FENG Y Y, WANG Q, XIE M H, et al. From BERT to ChatGPT:
challenges and technical development of storage systems for large
model training[J]. Journal of Computer Research and Develop-
ment, 2024, 61(4): 809-823.

RAY S K, SHAALAN K. A review and future perspectives of Ara-
bic question answering systems[J]. IEEE Transactions on Knowl-
edge and Data Engineering, 2016, 28(12): 3169-3190.

EI, SRR, TR, 4. A RGEHTFLRIRT]. tHEHL RSN
FH, 2023, 32(8): 1-18.

YAN'Y, GUO X R, WANG T J, et al. Survey on question answer-
ing system research[J]. Computer Systems & Applications, 2023,
32(8): 1-18.

EREAL, AR, WK, 55 ORIE S BB TR S ). TR
BlE222, 2024, 46(8): 1411-1425.

WANG Y Z, LI Q, DAI Z J, et al. Current status and trends in
large language modeling research[J]. Chinese Journal of Engineer-
ing, 2024, 46(8): 1411-1425.

HAN Z L, WANG J. Knowledge enhanced graph inference net-
work based entity-relation extraction and knowledge graph con-
struction for industrial domain[J]. Frontiers of Engineering Man-
agement, 2024, 11(1): 143-158.

YANG J X, YANG X X, LI R, et al. BERT and hierarchical cross
attention-based question answering over bridge inspection knowl-
edge graph[J]. Expert Systems with Applications, 2023, 233:
120896.

MA K, TIAN M, TAN Y J, et al. Ontology-based BERT model for
automated information extraction from geological hazard reports[J].
Journal of Earth Science, 2023, 34(5): 1390-1405.

CHEN J R, LUY Q, ZHANGYY, et al. A management knowledge
graph approach for critical infrastructure protection: Ontology
design, information extraction and relation prediction[J]. Interna-
tional Journal of Critical Infrastructure Protection, 2023, 43:
100634.

LIU C J, JI X H, DONG Y H, et al. Chinese mineral question and
answering system based on knowledge graph[J]. Expert Systems
with Applications, 2023, 231: 120841.

LIU CY, ZHANG X Y, XU Y, et al. Knowledge graph for mari-
time pollution regulations based on deep learning methods[J].
Ocean & Coastal Management, 2023, 242: 106679.

SOUSA D F, COUTO F M. K-RET: knowledgeable biomedical re-
lation extraction system[J]. Bioinformatics, 2023, 39(4): btad174.
MIN B N, ROSS H, SULEM E, et al. Recent advances in natural



ERE]

TR R % 5T ChatGPT [+ [ R il DU AR e R 55

<149 +

language processing via large pre-trained language models: a sur-
vey[J]. ACM Computing Surveys, 2023, 56(2): 1-40.

[27] TAN Z, LI D W, WANG S, et al. Large language models for data
annotation and synthesis: a survey[J]. arXiv preprint, 2024: arXiv:
2402.13446.

[28] X577, YEUKUK . B H PR SR SRR ], THEENLRGEN A, 2022,
31(8): 1-16.

LIU Y N, FAN B B. Survey on graph database development[J].
Computer Systems and Applications, 2022, 31(8): 1-16.

[20] SKAEE, T20. RAEAIAE /K™ Fr 580 25 By ifs o G R 5
ER[]. KRR 22441k, 2024, 39(3): 369-382.

ZHANG S J, YU H. Innovative applications and prospects of large
models in disease prevention and control for aquaculture: a review[J].
Journal of Dalian Ocean University, 2024, 39(3): 369-382.

(fEZ ]

R (2000, B, FREEREER
TR A, BT R NER
e HARYE S AR UG ALTE

/ ;
4
/ VW

ERHE(1976-), 2, T, RRER
HAE R TRE¥RE B0 Wit AERH, =
TURFFE 7 MO B U A FE . HARTE S &b
HRANALAS 52 ) 5%

ZNC977->, F, WL, REEITRY
THENURNE S TR A AT,
FE T EYLY 2 (CCF) B3, CCF &
RGN E T AR, 50 ELESEE
FOEEN, ETHA AT EA L R
IS i S AN ER A F A

FIK(1998-), 55, EZRIFEHLNZE RN S
HAR LR A0 BB T AR, 32 A AT
TiE AR EE . R HRES
AbEE



