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Study on Building Business-oriented Resource On-demand Resolution Model

LIU Yao',QIN Xun® and LIU Tianji’
1 Engineering Center, Institute of Scientific and Technical Information of China,Beijing 100038, China

2 School of Software and Microelectronics, Peking University, Beijing 102600, China

Abstract To address the issue of re-analyzing and repeating development of natural language processing tools and resource ana-
lysis plugins when new requirements arise during project development, this paper proposes a business-oriented on-demand re-
source analysis solution. Firstly,a demand-driven resource analysis method from requirement to code is proposed,focusing on the
construction of a demand concept indexing model for the requirement text itself. The constructed demand concept indexing model
outperforms other classification models in terms of accuracy, recall, and F1 score. Secondly. this paper establishes a mapping
mechanism from requirement text to code library categories based on the correlation between requirement text and code. For the
mapping results,the precison@K is used as an evaluation metric,with an ultimate accuracy rate of 60% ,demonstrating a certain
practical value. In summary.,this paper explores a set of key technologies for on-demand resource analysis with demand parsing
capabilities and implements the correlation between requirements and code, covering the entire process from requirement text
classification,code library classification,code library retrieval to plugin generation. The proposed method forms a complete busi-
ness loop of “requirement-code-plugin-analysis” and experimentally verifies to be effective for on-demand resource analysis. Com-
pared to existing large language models for business requirement analysis and code generation, this method focuses on the imple-
mentation of the full process of plugin code reuse within specific business domains,containing business characteristics.

Keywords Natural language processing, Requirements model.Code reuse, Text parsing.Code categorization,Code retrieval
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Table 1  Conceptual model of business requirements text
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Table 3 Conceptual labeling experiment results

J ke dev test
P/R/F1 P/R/F1
R 1.000/0.978/0. 989 0.957/0.936/0. 946
S 0.920/1.000/0. 958 0.880/0.917/0.898
BEX 0.950/0.905/0. 927 0.900/0.837/0. 867
PE: 1.000/0.953/0. 976 0.984/0.953/0. 969
448, 0.861/0.940/0. 899 0.871/0.794/0. 831
ES 0.907/0.886/0. 897 0.870/0.909/0. 889
Wk 1.000/0.953/0. 976 0.977/0.977/0.977
0

F 3y .948/0.945/0. 946

=

.920/0.904/0.911
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Table 4 Results of conceptual citation of different models

A Precision Recall F1
BERT 0.091 0.111 0. 040
ERNIE 0.291 0.179 0.115

Our Method 0.920 0.904 0.911
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Table 5 Results of model conceptual citation(example 1)
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Table 6 Results of model conceptual citation(example 2)
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Table 7 Results of model conceptual citation(example 3)
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Fig. 2 Flowchart of code parsing based on equirements text

3.2.1 @@ E R AR AL S K AR

H T2 b N AR50 AT J7 v SO BB A% I i — 5 19 1 L
15 B RS i B AN 7 1 SCA R Y 1T SCAR B 2 R AE FE AE HL
TR A 119 56 o BB O AR S filE FH 48 RO 268 I 4% 1) 46 AR Il 42 AR T
SCARTEIFFIALE AR B . A SC# A word2vec 18] i) 4t 45
HEAT AR A A BV A TR AR S

AR SC A B0 T SR ME A 45 R 15 3 B 7 oR b BE K R,
H A R 53 g AH R AT R ST, X TR A R /R R SC
A%, AR 2R 43 25 B TR HC ke G B 4R K B Ak B AR A
JE G5 45 T X R SR Ah B2 RS B A E L B B 200 4 A AR
e, HARZEA 3 8 fral,

R SCHE FEA PR R U PR S T I e SRk ARG
PEAT SR PARAT A B AR R E . I T EE AT
BEUR L AR SCHT Y D G e R — O TR B F 0 E S R A 5
AR, 5 — 7 i3k A M Github £RRS 3G 45 ) il $5 B0 53 v A6
. WEMEAGAR MR g, AT FEE M Github

AR AN G AU 2k 10 BTA .

AR SCRE i SR SCASAE S iy A TR DI 2 e A ARORD T2 A
BN i SR OSCAS T J O ART R 2 A N ZRaE A an e 11 gl

AR R 2 25 2R 7 A5 B 1 VE ) R O7 T Y SR BB A .
AT S AER B AE T SR SO iz AL RE T AR SR T AR
PR SR SCA , SCAR R IR T I B AR T AL PR U 18 U L 4
BN O B AR M, T ARG I8 SO D P S0
LR T R R Y TR S a3 A 5 A A Y T SO A AR L A S —
X SCER R BEAT B4R B LR o SR R S AT 3R A
ST O3 A AT B SO R TR R AR Dy e & il e .
BUEE R 12 Fral . @ S s AR LR, AR AL T AR
B> 28 LI BN T 7200 B e A, 7EAURD I 2> 28 4T 55 IRAS
T —E MR S T RS A T 1) 75 5K SCAR B9 AU A 3 2R AR
% ERA—ERIZRES .

2 LR S TR A B R SR SCAS W S B AR R S L 4
B FRE W SR A TR AY o 5E I ) AR o AR R
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Table 8 Code

base types

FokaEER R E & R 4K R B
S 17 AL R % 2 AR R R G
o R B A% B %A SRR
. T AL E % NG o 3
G N .
A FRME KA F A A A RB
e BE ARk B X AR B
3 [E23T PABHE S ARAE
9 TH A ENC G AR R )
Table 9 Examples of existing vocabulary-level algorithm code
for the project
_ BRIE T A E
A JE 4 K TR
K E g T4 £ A
NLPIRSeg NLPIR %414 T &
HANLPPostag HANLP # % 47 & T B
AL FE £ HmmPosTag HEFRL/RTRMBEA T ELTE
WordFreqUtil it AR L A% A S F
TextRank T textrank # AT P X F M x &
4zhSubjectExtract 17 £ B
HANLPKeywords % HANLP $ 3% # 4T 5% 4 17 42 L
ALK Bilstm_crfNER i H bilstm-crf 4 A 347 A 4718 41

LDAKeywordExtract

A LDA $f 3% 47 ] % 4 17

10 AR AT I ol BB 0 R 1 AT 7 451

Table 10 Examples of algorithmic code obtained from code

hosting sites

A K KA B 4 AR A A
Chinese word segmentation
wordSegment K
algorithm based on entropy
newword T Nagao & 3% 4 i+ 37 41
4 38 X single-docterm-freq count and ranks the frequency
keywords
to count words frequency in a
word_counter X .
text file with nltk
keyphrase_extraction use tf-idf weighting to rank
key phrases
T HLE 2 3]t % 4 98 42 B
keyextract R
V3
Rk . FI A jieba #y tfidf 77 3% fF %
lgb_predict . s N
H Top20 #y % ¥ % % 17
PRI I R Rl
Rake_raw RPN
K I
F 11 AT o S B I 2 2 2R
Table 11  Training results of code base classification model
B & loss Precision
I % & 0.0613 0.9698
FRE 0.8286 0.8744
F 12 AT 43 2 A B A 2
Table 12 Test results of code base classification model
Precision Recall F1
0.728 0.769 0.748
3.2.2 A THRuaRORBEEHEA

AR SCHE T SRV SO AU A B BT A AR AT 1 AR SR
8 X ARRD SCRY AT A R L S8 BT 1) 7 SR SCAR (1 Bk AR I,

A6 2R A AL R Y B AR BROR
D45 58 Ml 55 7 SR SCA 0t 3R SCAR BEAT 933, 9 2647 &

S 3k 38
2) X SCA $R RS SR IR A A 3R AR Ak 55 R OR AR 4
R

D AT L SR RBURJT M T ik A 5 B4 K5
— AT SO Y A R L BOC BR DR A SR I B 25

4) MBI IR 1 AR M 2, 15 5 R 1 i 5 AT SR
1] A5k F0 AR BLBE L A6 R 0 (B A T3 e =X (3) B

X; * X,
maxC [ x, [[o 0« [l x 2.0

3

score(qsj) =

Horpx, M ROSCAR R query B 0] R 7R x; B H LR
J I ERIR,

TETH [0 75 5K (AT A 2, 4 R SUAR S AN T A A 48
W FL A T 1) Ml 55 1) 7 SR S B A 38 A X 7 SR A Y
) it AR B ARG B vk R BT A i 28 B A A, I
HEF 5 e 19 77 1k 24 V6 O oo 28 36 10 A 3 A 98 AR . AR
A SR B3 SR S W58 G 8 2 5 Rl 55 T SR AR R AR
RUIE 55N A8 1 HE P 25 R AT L B, DT T s A% A 3 B e
7 AC D Y RE

AR SCHE T H 92 BR T SRk, M TR R SOAS IR0 A A A Y
o BT A — AN F SR BTN A RIS AT R . TR
Bl .

query : “Xf LA AT N4,

TESE PR AL R AR SO A 1 AR 2 i AR RS 3 O A T
SCHY python fURS , AR SCE e query % 36 3OS # #E4T
MR,

Kb T ) K 2R 2 L L AR SO AT K MER R (percision@
KOERITN bR . &R REE R E 2 13 51,
Hi K A48 AL b B 0 4> 5C

percision@K = K 4)
# 13 FTRIUAKRE R
Table 13 Requirements text retrieval results
F R XA query score

bilstm_crfNER 0.83242700
pyhanlpNER 0.82986070
Bk loc_ch 0. 745488 64
loc 0.74361860
ltpNER 0.71313150

60%

percision(@5

ST SR TR R T SCA AT N4 R — R R
I] ) 25 SR v 4l 7 37 B BB A8 1 2 75 oK L H loc_ch. py 11 loc. py
P14 B2 B e ARG HE7E A 4 $R UG 1epNER. py Fif
M. 6 AR 45 R A HERR R IR B 6000, HOR AR L
U6 45 SRR W] L AR SR 2l B R R R R 2R RE A5 A AT 14 75 R S
AN I R AL B B Bk U AT R R

4 ABERFBAXBEARAS TN

A SCE 3 I 55 SR SCAS B AR AT JAE A 1 A e 2 A A
PEARTE 1 B R H% 5  AT REBY L B X A B T SR SO 2 AT
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FEIT S 5 T SR AL BRI R L s A AT 28 5 ) T J B AR T

AT RORUA ML i T 45 2R

FE M R A T A R A G R B B AR SRS , S 30 VR 1Y 3 7 Table 17 Parsing results of requirements text conceptual structure
Bro ARFIT LR GR , 8 75 5K 58 0] S0 B 5% R 1Y 2 T AR AT P - " N THMFER  EKEER
%5 X % A1 A& 2 A B NEER
I %‘)\ =t TR A 2 . RAE x
46 T B 5042 e A AT A TR ) A 1 oy ALEAE wHl ELA L%
4.1 BRIAMEBAERSH T pmag msxAk wil AEXE pExy
ESUEEENE NI S eSS €N (SrEs S S . N
N A o EREYS i i % %
ﬁﬁ%»ﬁmﬁTG%%*iﬂg’ﬁﬂﬁ 14 F)?ﬁljo query2 W% Sy Giit 438 % 7 NEER
H#10ATHSERFRSOR L LA
.. BILSTM- N
Table 14 Manually collected requirements text A3 7 ik C;Fﬁﬁ R o o
e P S queryd L EAE  ERAKE A ﬁgig;[*ﬂ%‘l &Lﬂ};ij(&u
RE x
queryl AKX ARAT A4 A d 4 R A 4k 32 45 3, +E IR A
query?2 A IE SCHEAT 4 A AR E LSS R A B R 40 i K R R U T Ak 32 47 3, I R JE R A B
query3 # A BILSTM-CRF #% & 32 5 & [Z Ilf K 4 R R & — KRR e i 0 %
queryd  HT P2 B0 B b LB 34T A e 4wt ’ C o gmxn
queryb XA F R WA - % N, . A FE AT R
query§ W\ I SCA b3 I E B A7 auers MFRAE - XAER R umxn pmxa
s A F kA R ;| ] %k G
— S q T
T IR A T A N gk 15 T A M pmatg mEXA BR AEXE AEAE

A5 FORSCARLEANRS 733 45 21

Table 15 Results of demand text phrase extraction and segmentation

Ak 5 R

queryl /B X AR/ HAT/ A& F ) 34 R

query?2 S/ S/ AT/ 27 AR SR/ B LR Gt % A
query3 1 B /BILSTM-CRF # A& /3R 5] /& & /I K /48 kK3

query4d ot/ W& B ENITR/ L BE/ AT/ 0

query5 M/ K ARTE R/ /RIS P

query6 JN/ B SR AR E A

A SC R A3 i B SCAR IR B A AT S bR 5] L kR B 4
A 16 A,

16 TR CABE AR 5] S5 R

Table 16 Results of requirements text concept citation
%5 el B A& el A& el B A&

ES BE LA A F A% 17 3L 3 4
queryl

Pk R

BE X i i A1 e T
query2 1 1273 4 7 Epire 18] iC IR

Pk 4 it Pk P

BILSTM-

Vi ¥ iR A3, 3
query3 V3 CRF # 2 4 32 R A Gk &=

LiE I K I ERAKE

A W % # H o F it VRS EFS
query4 .

V3 A1
query5 ¥ XA 4 2 # I AF OHPWA
query6 43 AR paE: B o F EMA

BESAR T YRS R T AR TP 7R R R VML T R AL 2
“HEITFRVACR TR S . BRORE S AR 48 R I 4R 15 R
HH B 24 SRR 20 B 2 HE AT IR B AR 1L A 0 SR SO #E AT
FEEHT o
4.2 BRAFESHENBITERSN

BEXT RS FR G145 R AR ABE 5 45 S 9 LI . it A R R S
A F) L A8 5 K S BI04 AR I ABE 5 5 4 i ) T SR A B A
7 R Ak BRI AY A 5 RN SR 17 T

Z PR TR & e I 50 R PRI 1 TR ORSOA 4 R 15 3
RIS U7X P A B 5 ) T M 2 A
KB G PR E A SO R RE 45 5 0 A 250 52 B
R XA RS 454

4.3 HEERNRBESEERSN
Xt 3R SCAS AT 58 B2 I A SCTHT il i SR SCAS 3R A7 A0 %
o328, AR R 2R A R sk 18 5.
18 1 T SR A AR A A3 e 55 2R

Table 18 Requirements-oriented code base classification results

e R JE Seore H| € 1 h 52 bR 4 A
pRER *A A B
queryl RWME 0. 68497510 7 0 42 Bk 7 0 4R Bk
query?2 Ik 0.68497510 AL 4R B AL 4R Bk
query3 #EE 0.84659153 17 JC $R B 3 L 2 B
query4d — - H E K K 170 AL B £
query5 WK 0.79229990 A FR]E A F AR K
query6 31 0.84659153 ] F R % AR OE

F TR SR SCAR 4 7 ABR 5 405 A ik A v R A AT S A I ) 75 R
Ak PR PRI S BTSSR R Ak R BE S — 28 X 40
RIS R A3 26 o DA IR A0 o3 A 2 ) 2 5 SROR T AR SR A
RERS — 2 T JE b X0 20 23 A QRS P2 A7 IE 06 0 5E
4.4 BETHRERNRBERERSN

AT B A 3 AR P L B RE T Y AR AT A
RO REERINE 19 Frol,

F 19 FET ARG RYS

Table 19 Code retrieval results based on classification results
%5 RG®HEER Score RARTHELEF K
o L R R M4 R A
queryl Loc_ch 0.76444200 0 AWRKHARA LRI
R, Kl R 2 AR
2 bilstm_crfNER  0.84152320 -
auery et LR G
query3 ltpNER 0.760554 50 & K EH bilstm_crl 77 3%
query4 — - %
query5 parse_news 0.78580606 =
query6 parse_news 0.73091570 Z

e ROOAR 4 WY RFREE R E 7RI SCUL M BOR M35k . #F
X R ICA T 53R 2,8 EE—FXATEE T2
ROARSCHIBTIE B U6 2 2 5108 B 20 1 SR SOAR P Y B T R
HEFT AT, DR BE BE A8 23 0 i IR 5 5K SCA 1 530K 2 iy Horp
=R IRZ HARUAD IR R 45 ROk E A U R fE
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— TR LR SR SCA SRR B AR 4L BC A9 B AR AT

Xof b B4 3 AR R A ChatGLM X 3R SCA #EAT 4R
T A, AS SCAR I 9 5 15 K 22 B4R T B ARl 55 U0 . 2 B T
VAT BA T 25 9 A0 S0l 551 B T RS 280 A Al iy A A HRUBE S8 B 1L
B ELYEIZ DI RE RS2 B, R 2 AN eI R BE R RE I o0 2
A 5575 K L 7 L SR Y S8 3 TAE L TGk A 0 ll 55 F R AT PR
AL S
4.5 ETHRFRNBITBEGERSHE

AN B TG RS T AT AL R — A A S AR AR 2 A
B F OB TR oK VEME /9 NLP AR 6% 5 4 08 1A% L O #2 1
T EET R AR i SN AR A R S B AU Y A
R AT AR 1 SR LA B 0 A T R SCA O il R B T R 2r 2 LR
T 2 73 28 A R S8 A O AL 5 LA B T 3l % 908 Ak T 4 A7 Sy ¢
R B T AT R G S R AT ER . R SO LUK M 44 R R
TE AT AT I8 B DR AT A D 91 A 4 T 2 A A AR B B
4 R A T AT

BSR4 A1 AT B — B T R LV K AR 4 B e A B
148 72 0 B 3 7 0k BE IR AT 46 1 O 5 4 AT 23 BT L A
TF AR S 1 50k 55 22 R O A AT Y A2 R B S A, F R
FIBAIETT & T 93 DR IR MR, BT EB AR b, E®/
BT IR CE R AN SR 20 B A,

20 LIS AT 15

Table 20 Examples of main resource parsing plugin

PEIR A A A HIR 4 #r EiR R
event 514 ﬁi\ﬁ i3 ﬁk%#
docbook + B word H R Hy ST AR
LocalPolicyBank o K AT e BBy R 7 Bk W 3k R R
MetaEvent # O T F 1 E N HT 8 TG IR AR AT
newReport JE 4% FLAT B HE R A R A AR
newsBaigong A excel # R F T T
_ . T Y Y ET Y]
technicalReference R WA HSEE L KR
regenerateReport HAERE AL AR A R IR IR AE AR A R AR
review 2 Wﬁi;@iﬂ\iﬁk%é\‘ffgmﬁﬁ
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workReport T & txt B R Ay T R AT

BEUSATATT A A AUAH AR O Bl 5 R S AR AR S A AT
PRt oA A SORH A S 3 Aoy B B 7 B 3 5
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ma AR I SR S 5 7 B e 5 A0 B R i BeER R TR Rl
PRI A TR S BT KR AR IR 2 IO R R B SR K 5 B IR
AR S T L B A AN 26 IR SchemaUtil 284 (9
buildXml J5 %5 A4z BUA5 WY xml SCHE, 58 100 R 19 25 44 1L 1
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SRR 72 AR 08 47 I 52 3046 1 SE T
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Fig. 3 Business process of parsing plugin
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Fig. 4 Results of extraction and parsing of news resources
geographical names
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