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Automated UML Activity Diagram Generation Method Combining Semantic Features of
Requirements Statements in Chinese
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'(School of Software Engineering, South China University of Technology, Guangzhou 510006, China)
*(School of Management, Guangdong University of Technology, Guangzhou 510520, China)
3(School of Mathematics and Computer Science, Shantou University, Shantou 515063, China)

Abstract: Since UML activity diagrams are essential tools for software requirements analysis, automating the process of generating UML
activity diagrams helps reduce development time and labor costs. Existing approaches directly extract the elements and their relations of a
UML activity diagram from unstructured natural language requirements either by manually constructing extraction rules or adopting data-
driven approaches. However, these approaches typically consider only the syntactic features of software requirements statements while
neglecting the semantic features. This leads to potential errors or redundancies in the automatically generated UML activity diagrams.

Therefore, this study proposes an automated approach for constructing activity diagrams that combines the semantic features of software
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requirements statements in Chinese. This approach integrates the relevance between software requirements statements and UML activity
diagrams, as well as the temporal properties of the software requirements statements, to extract UML activity diagram elements and their
relations. It compensates for the shortcomings of existing approaches, which are easily disrupted by irrelevant information in the
requirements and struggle to correctly represent various business activities. Experimental results on 100 industrial cases validate the
superiority of the proposed approach over state-of-the-art approaches in terms of the completeness, correctness, and redundancy of
automatically generated UML activity diagrams.

Key words: automated UML activity diagram generation; requirements analysis; requirements statement in Chinese; semantic feature;

intelligent software engineering

i3 3R L#% (requirement engineering, RE) #& 3K {75 & A i il (software development life cycle, SDLC) [# & %
BB AR TSR AT (requirements analysis) Bt B2 A2 5 M T i 22068 i S (BRI R B B3 RO R, 5350
PS4 AR KR I ™. % 548 FEZH 4R (object management group, OMG) K AR I 4 — 84415 5 (unified modeling
language, UML) ] LA 40 B 2 7 5 75 3K 2001 A A Z A0 7 SR 3 AR 0 22 FE B W& 31 K (activity diagram) 1E 4
UML R —, Bl SeBUR AT & R b AR ALY 45 e R A ml AR AL ), 42 46k 75 SR 20 A SR 25 7k A T
RN R K B S ASFRAE IR B — B 0, SR TR SR o i i Rk e A E AR .

SR, BAE UML W3 B DI, B IRTE 5 IR A5 BRI 1t A1 AN 7€ 1075 W] e -3 BN L4l Vi 3)) Bl 9
K (B TR ) B, IR TR KR R G O X T H RN RIS, N T IR AR/ 75 SR 7 2 > 4
SRR TN 22 0 — AT A i . pR T O, R AR B Ak UML 35 3 e A i 206 T 4 e
FEFE RIS AL SR T R B R B

AT EE, UML 7530 & 3 2 A B & — AN AR S5 R 40 10 75 Sk SCASSdl R B 575 30 AR Al B4 A
IRSCAR ) £ 1) 1) R ARFE A G 2N, IUA 1) UML V& 30 8] B 3 2R 77257 Loy NP 28 B T S5 M A B N (0 D7 2 0 2
TR ARSI N B J5 7. 5T S R A3 N B 5 52 SR A 2 P TR 2 R 2 P SRtk 7 R U100, s 0 1
SR E YRR N R IR B RIS T7 1, DRSS AT S bR e IR YE IR R SR SO, IR AE S bR 1) BRI R o AR AT A1
HELASEBL Y, B AR1E H AR (natural language processing, NLP) 3 AR5, tHEHITFUE B A& M A AL 3 B SRE 5
fIfe 7, BT ARG MRS 7 vk Rz i 2 U210 SR B 5 1R A NLP BoAR M A5 Ak i B 2815 & 7 oR S0k, 8
T 25 A o T A R I JE A U A T SR SCA TR AR B T2 UML V&3 B FIE B (HIX L7 ETE/ & UML
BTG 2 K R R BT, 385 R 25 58 31 55 SR SCA TR VERFE, X 75 3K SCA IS SORHMER 7T/, X AT Rg
STE H B R UML 35 30 B R b 51 kR Z2 3 Ao, i, B 1 Aok SOk 1 s A 7e sy L is g £ -i5-
T EE K. AR SCHR [15] T UML 35 30 B B sh A2 7 vk, 1200 R P9 28 02 AR AR 5 3 R — AN 1 . 2R T MAE X
(K1 P, %A I R BRI A 5 T 30, AN B2 H ILE B 284 5 3 B . Maatuk 25 A 15 Kumar 258 A1
1 UML &30 B B 328 OB 5 5 G R A T A0 ST RIS AR A INE &, FRkEEEF S5
JE MR A) ARER KA 2 Hh, 05 5 TR R N AR TRIF R AT RGAT N, 5SS B, M I
TR A RSB E .

i SRICA: RPN S DY RER R (2 fl . AR GEAE B 3l SR Fh i, A AR S AN T . IR R GRIR T, I
ARGE AT RIS RRE W WIRAGRIE R, B4 RF LR K5 B R,

WRICA2: P HENAPPE T, ARSI il RAE A R OURLERE Bl A . KR, HRE
FIb . KRR RS, 68 2 7 i BoR - -

TooRSCAS: I8 7= B, HEN RGN . ARGEARAR I 42 B 1T P oM RSt 6106, 22762 R 1 i
2R, RN 25800 — R B 2
BT — AN T E s o) 75 SR ik
AL, IEAER L ChatGPT AR B ARG A UK (DU iR KR SRS TR Z g H N
AT RN R T — SRR A U K 1 PR SR SCA 3 VRSN, (B R 1 A MR LA R B SR SR
A i UML 520, H PlantUML ZRoR: [/ 3R 3CAR 317, 3R ChatGPT4 A= 3% M) PlantUML IS, H PlantUML
T EZ:HI UML &30 B0 2(a) Bios. AHR T B 2(b) N L yE 2 B, X b B 36 75 V5 RRELT gl $2 1)

© hREE

AAFUFEEET  httpy/ www. jos. org. cn




1652 AR 2026 5 37 A H 4 B

TG ) 55 T SROCAS (BRI AIE, (H 2L T 75 ROCAAE TS X E B P, TEik IR R s IS 82 A I AT [l
S5iE . 54 LLE S, £8 UML 6 30181 3 A ad s vt 85 SR SCAR R SCRRAE I BARI AT A5 B 14 i A 30 A4 s
BN 58 ML AN IE AT, BEAIK B B0 A2 i 3 B U AR . i er il & 75 SR SCR (18 SCRAE LLER T B 3 2R L UML i
2y P B HETF 1 A — A W AR A R (1) 2
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(a) ChatGPT4 il ¥] UML % 3 & (b) ALz UML 35 2h
B2 MR¥EFE-—FRCAS 5 B ChatGPT4 Al N T2 i UML v 3) &

BEx UML 3% 3l B 8 242 BRAT 55, A SCHE H — AN Rl o0 SO SR SUAE SCRFIE 19 UML 35 3h 18 3 3h 42 07 7%
(automated UML activity diagram generation method combining semantic features of software requirements statements
in Chinese, AutoADGC). %7 VEH4 T 3K SCAS I8 SURFAE S X r] ARy — A 2 bR 28 SR 43 28 il /1, R 75 SRS
55 B 34 i 3 B A SRR 553 B0 1 AR R SR ) 7, R 5 SRR RIS P e R W 3l B o 0 SR AN
FIARAT i Z IR 5 AR, 25 6 T SROUA BT IR R AN SRR AEAE 7 SROCA MG H) PR BUE S B B D R LR R, 58
% UML 3 20 & 30 A2 A E 5% £ 100 A Tolk FE sz bn B S50 L ) S 285 SRR W], 75 SR SCAS )1 SURFAEAT B -9
M RO T RAF BT, IEFIAL BT A3, Pk B 3242 B UML 36 31 B, A 5 8 A0 I 14 58 v, T
R 47 b, AR EEEorERIn .

(1) BEit 1 —Mhif L hRRE TR SR SCAS 73 AR SRS T SR OSCA A SR A 1 SCRFALE AN P4 1 SURFE. 1245 Y
T AN [R] R 0 24 254 43 ) SRR S AR 42 Ry o RIS AESR I 9 S A AR RE 2 A 0K AR IR IR 75 SR SCA TR
SCRFIEXS T 3271 B B A i 3 B 58 SR AN IR S v BoA BURAE T, JF e 2oz B sh A s sh B i TR B

(2) 1 T — Pk & o o0 R R SCAE SURFIEI UML 15 30 B B 3042 BTV AutoADGC, 456 17 SR SCA IR X
FHERITEVERRIESC L UML 353 B B s A2 . 5 2 FLA K UML 36 30 1B B 3 A2 07 38 L, S0 H B AR
PSS ETE SE R . IR AN TR BRI TE 4.

(3) ASCAE R SRR A 75 SR SCASF BRI B 4 3 Auto ADGC Jik PR REEAT T AT PPN, BRIE T % 77
A R RIS I, Dy 7 T FAd AT FE 8 L IARL A SO, AR T AutoADGC J7ASERL T — 3 UML i 3))
B E BhAE A TR 2 T B IR ARS K 8 A I i 42 ©L7F GitHub 3L (https://github.com/yzj-hub/ISES).
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ARICER 1 /4 UML V& 3 B B 3l A4 B A SRR DGR 58 AR, 36 2 715 MR UML V5 3 11 B 3042 p ] i £
SEIEAE DL KR £ P SRRSO SURFAE (9 UML 3 30 & A 342 7. 58 3 173l I 0 BSB89 00 I ik 1A 2%
P, 3 3oV R S 06 96 E 7R SR SCAS B SCRRAERT 1 3 25 i B HETA B R DTk, 28 4 19 RHe T i AR s e R A
RO, I3 AR ER AR R TT 5. B 5 TR A0, FER AR BT ST AR REAT IR

1 UML EEIE B mREXITIE

BT UML &8 B2 f Rl 5353l 8 TR RSN EE TR, YiicA A ARSI R, &
RE S B B B B AR T R T AR A A% 2 DX 1, 3X e iR T DL R A R T A A N B A TR
AU UN PR SN

BT A N i 7 vk R A 7 3 SR R R T U B AR B AR E B TR SR SCAR IR 5 — U, il
Gutiérrez %5 N "R REAN B 1l 52 7 %5 e A6RR, 4R )5 i FH 25 10/00 /5 4% (query/view/transformation, QVT) #5#k
(http://www.omg.org/spec/QVT/1.1/PDF/) K iX S 13t Ak, fr) F 91 4 3h e 4 UML 35 3h . Yue %5 A P14 H PR il 4
@A (restricted use case modeling, RUCM) J7¥, 181 F — A F ISR AN — 22 51 B R UL FH 7 1) B AME 5 7R SR A
RHEATIRE, IEHT RUCM FiERTR T —AN4 9 aToucan H T B " FFS2HmEsh . IBF K2 UML AR H
AR eAb, P VAR YE R EE Y (semantics of business vocabularies and business rules, SBVR)! - J& — it ] 45 44
Al 55 HR SRR F P 75 SR AHE SR, Igbal 25 NPT & T — AN A LA SBVR2ACTIVITY, B shfi#fr i H SBVR #
YOS I - oK, MR AREFNE i 45 Rk B rh i 44 SR SEAE N UML 530 B B o, B 3E L
ALK BTE B . BRI e L T 2 A A0 N 19 U7 3 R 8 B D A A A B P 35 SR 1) UML 3E 3T, B AT I3 R
SR IR B TR PR 1) SR 2 7 A B I (B RIORG 7725 S AH SRR B TG R R 7R J5 1%, DA B 5 A hr il AR 1) 75 SR S0 A,
IXTE SERRAF I RO FR AN 5 SEBLI.

HARE T AL (NLP) BRI H I8 UML i& 20 B B 3h A g s34t 78 SR g5 M i) B 20E 5 SCARE A
AT REYE. Biltn, RETRANS! i [ i JE AR 432 (1 — 4L Java 4’5 19 2RI 5 4007 T2 CoreNLP! 0t 755K
SCAHEAT AR I 23 A, e 18 S B 7 BR B SRS MU 55 SR 19 2 5 38 FI RGN, AATT B 3 A2 e UML F 491 191, 26 R 491 Pl A
B JG, 1057 1N PG B i B W AR AR T T R, R 2 B B 5 R UML G5BT th4b, # NLP HiR 5 H
R AASE &2 B TSN E I —Fh UML 3% 20 B 3 304 07 30, Gulia 28\ UVEFSE 5 SRS A P bR fi )
AT A R T — RPN 3 LA B 9 B4 I\ FR SR SCAR R IR UML ¥ 3 B A0 21 1 75 1) PN 245
Alami %5\ MIRFE T — Bl [ 3k B2, R NLP T B BT RrAf 8 T 75K o [ s E UML & 3. A 145
— A4 MADA+TOKANPY IR R AA 18 NLP B T B AL A8 AT 20 fibsic, IF it 17— a kU ik
DL () 75 SR S A h FHR I BB T4 S s B A 5 2 2448, Maatuk %5 A B H—Fl NLP BR 5
Ja A HUAE 45 6 1 UML & 37 B E 3 AR BT 325, %0515 0T DURYRE 586 50 B 2815 5 7 SR S04 B 30 A2 BOv! B ) UML
FAI AN B . Sharma 25 A PR H ) 7 1200 F NLP B0 434 75 SR SCA a1 E A2, @5 1 52 SCE R s
2B 75 SR SCA R 38 A B AE A LE FP IAIHESE v, B UML 3% 3l VR 510 P £ 19 3h Ak A2 . Abdelnabi 25 A P&
T—EPE SN, TR0 o RENES, Wik, S JTERICR, DUERIH NLP TR FiAb 2 1 75 sk A
H i UML K[, J:453% 07 vk — S 2 UML 61 AT 3 1 0 B sh A b 1), Btz ob, BLgsss ST
R RO T A TR U B A T N TR BE A B AR AR 45 2 % P L ChatGPT ARE IR
R O 22 RE IS AR B ARAE 5 R I 55 SR SR B304 S PlantUML T H e 1 SCA A, ik - i PlantUML
T A% UML i&30E. 2 18 TAER B &, A SCEFERH NLP 1B 58 Bk 0 S0 75 SR SCA I R vE 2 #r, DATH Bout 4
NHE I SR BR 1, WA 132 B 75 SRR 5.

R LR ITEIAR T — S R Rk R, (R EAI7EIRE UML 35 3 B B 6 2 R H o6 RN B A5 50y T 7/ ok S0k
(R TE AL, T 8 A SE VR N5 8 5 SRR G SUIRAIE. 914, I 7RI R e 2 P R BN 7 SRR B T T4
Ji% UML 3% 3h B B A8 75 3R SC A AR AT R [ 625 500 5 3 S SR R TE S (4 1, JSBUEL 1 A 7 sRSeAR 1 A=k
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SR 2. TeRAVE By FEA S E BT UML 35 3l 1 H BT RO AR BT RO IR I DL, Be4h, 55K SCARAEE SUR T
RS OC RS A3 G E I ED R R BOTR R K AME, R SEsh B e B0 IEPEAIT
ARE. DR, B TEUIRPRE TSR SCAR AR G E I PP PR3 SCRRAE RN UML 3530 B A 224 g 72, RASR i sl B 2E
FIAERR =R, & — TR b B AP 1 ) T A

2 AT RICATEFHER UML ESNE B R A%

NT EEE RSB & ERERR T AR UML 3530 &, A SCHE 7 R b s/ sk SCARTE SCRHIE 1)
UML 5530 B E 314 5 1% AutoADGC. %5 15 )3 A BAR WG ii ST SR OSCAS AR SSME L I PR P38 SURFAE SR B A%
AR 2 A28 F SRR SR SCAR 42, I HR SO SRR (VB VAR R ANE SURFAE S UML 5 3 R G 3 ok R
RN B3N, TE4 H AutoADGC 77 VEIFRZ B, 1 56X UML ¥& 30 B A G HER: LA & UML 330 1 E 3l 28 %
i R 5 2 T T LAY 4.

2.1 |G)REIR

AW TR UML 3% 3 EBAE UML 2.5.1 $L3 ), af LB —Frog 1 B P9 B R E, B LUF & 3L

FEX 1 (UML i&ZhE T &), UML 15 3h B AT & — A5 s E88 /T H U TG4 node = (id, ptt, atv, typ) Fon. o, id
FR M A ME AR, pre RoR ST S ST TR F B E R B, arv FoR LRI S SIERE, p Fow
TPy ORIt

ASCHE S UML 53 B A B BTG s shyET . ORI A, &R s, X s, BN A
g AT Sk 7 Fp o, WA SRS AR BT U BhET B IR 2 R S B, IR RO & 3
HFRARTESN 3 AW RERR LRGN SCHE A 2 SO AR 2 /NE 31 4 SO IR AT AT 131 AR
RLNEBN 0 LB R IATIAT; G5 AR S AR A . JEshET S rIshERiR vas. % 1 BoR T UML 3%
BB ST B RN BRI

1 UML 530 B %25 s LN FEA 2

TR N HE
WILETT A 0 1
BIETT R 1 1
PAEAT R 1 n(n>2)
EIF A n(n>2) 1
S XA 1 n(nz2)
PR n(n>2)

BEERYT A 1 0

FEX 2 (UML i&ZhEA). UML 730 B T — 258 88T F DY Je . edge = (id, node,, nodey, rit) Fon. K id
FoR M ATILHIME— AR IR, node,, T nodey 53 MZR 7~ 4 Bt 1) e R ORTH AR 8L, rle 08 AT B e ekt B
1 % 0 S Atk B A D 7R 35 B,

EX 3 (UML iEBE). —> UML G308 G £ — M PR ZJCH (AN, AE). HoHh, AN = {node;|l <i< N} 72—
ANE UML 352 B35 SR AR 55 864, FRAE UML RN BT SRS, N RKRTT AUEEL AE = {edge;|1 < j< E}
s B UML &3 B4 R H 55466, #AE UML vE s BlIUE S, E R aE.

DA— T4 R 45 5, ot 2 UML 35 3h B P 3 fios. B 3 AR T % UML 3 30 B 3545 B s
5% S8 SRR RLR R,

BT Bk UML iE 3 EIR R im0, vE 30 B E 30 AR B DG 82 AN 75 3R SCAS ARl ) 4R B UML & 3 B 15 5 Y
TG AN VY ST 2H A 858 1 o B SCAR [ B fH 1R 22 1A 1B AE AN [RIE S5 A 8 SO T, 1) - 2 2 P AT ) A S
SCHTE, AL AR TN AE 7 sRSCA Bt /N Bz, (R, UML 35 2 B B A il AT LS s 3% (1),
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F(x):S —>G (1)

H, F(xo) 8 UML &S BT R MR R IR IR L, S = (s, 11 <k < K} NH K DTN R AR A P8 4A,
G = (AN,AE) N H A BE UML i&3) K.

PATHBIT B 1 55 T ] W55 8 1°1

®
@

®

node~(1, U 55101, none, BT ) ‘

node,=(2, U RS ], BRUSCUUARAT I, B4 1) r

nodes=(3, BV TR ¥ T, none, 48 XL 1) ‘

nodes=(6, AATH17, none, Y34 1)

@

®
i ®

O]

nodes=(9, 147 #5171, none, &1 1) ‘

nodey (11, B W5 1611, e, S5 1574) |

nodeys=(13, % [ %311, none, 45415 11)

=(1, node,, node,, none)

2\) | edge=(7, nodes, nodes, 1%

@

3 AP UML 7530 B B s & % 261 SRR 7R 1

WG AR, UML 3 3) B B0 5 & H O RIERUMU % 84 — 46 T SR SURIE A VAR SR B, 16 B 5 185
FESREL, DA RABERHEANE SRR A WM VA TR SR SCAS EVERHIE 2 B I, 10 75 SR SCAIEA) 5353
B B AH O 75 SR SCARAT A1) R IR P PR 8500 SORHIE R BRI HME Y. A5 SClmid 7R iE BT B 3 AR i FE 5T AN 2
P25 T SR SCAR 93 285 1 R R IX — M .
22 FIEESR

AR SCHRE A R R O TR SROCARTE SURFIEIY UML W& 3B H 304 5772 Auto ADGC 2 25 G 3 75 3K SCAR I
SCRFEFIEVERRAE SR I UML W53 EIE e R AR PSR, B 4 #5548 T AutoADGC 77 ik R AESL. 24 H 3))
A BT R 32 B o 7 SR OCARE SURFEFEE . UML iS3 LR L R UML &3R4 Hx 3 4~
FULIR AR EBER A L0 UML B4 T A PlantUML {E A B4 51 88, N SO 8 % A7 30 7 SR SCARTE SURFE R
BURT UML 3 30 [ B e 25 B o SRR SR B VR AT AR A48,

: UML BB R Rk R |
— | __ [mreway] _ —r [mamsissemmpsnme) | — oMLl (b
= TR it U B L f g ks
kK I mikock | EskieammEsn | ! UML S
o, T 5%
é*—;—l X LA
i — P 25451
RSO 4 R

B4 Rl b SRR ROOARE SCRHE ) UML 53 1B B 3 25 B 38 AR HE R

2.2.1 ST ROCATE SURFEHRHL
A 5 SR SO A o AT R [ AR AE L 5 Ml 55 T B A A RS Mk 45V S A A 1) P DL 1 SRS
AN, JAE — LAV SIS B R B R 3 A& A UML % 3l B B T 3R K LS8 R AR, (HEA 120 & 08 3h
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PSR AR R (0 Py 25, BEAh, — S 50NV 555 Sl HR IH AT & FoRh UML 6 20 B B 6 3% K 0% R4 BRI £ 4] -7 ]
RELE T 2 B OGS AR Fh gl 2208, T s ol i 26 A 1 ) UMIL 375 3 BRI R o0 Bk . DRIk, A SCHE EAT IR 3h R e 3 S
RRFEIZ AT a5kt TR SCAR AT I i, IR 83 -5V 53 S K ), & 37 5 451G sh ORI A 7. IX R AR e A
283 G P 70 2 B 6 AR AR U AR T i B AR AR U, RIS TR I B A RO B R A BT 3R B R R
SO, BLE AT SR ) TR S UML W& 3h I B sh A AR S 1A 1, ANVELEI S-S shifiliid 4] 78 5 UML %
B E B A TE SR ) T B SR SCAR B R 2R A AR R SR AR AE O AR [F T 58 A OB VA HUU 1
T O BT 4 0 4 RO ATL A 2 30 T LG ek B Bk sh 1 5 3 v 2 REAL R T R BT, BB [ 2 5] R SCAR
(¥ 2 FORFAE AT B SURFAE, SR MR J5 7232 A0 55 R RT 4l 1 22 (AN A2 DRI, AR SR P SUAR 4 5 28 i 5 75 R S0 AR
5 UML 353 B E 3 A i 18] 118 SURE G P

B T SR A 75 SR SCAR AL B 455 S5 B AR 5G], 3 75 25 18 A ] Ak A 5G] B L UML ¥% 3l 115
PRI VY TG ZH BT 75 B SCAR 1) . UML 3 29 PR P02 D e 455 T8 A 5 30 R0 2 T R ) 2 5% R R 2K R 9 254
. o, PIANE IR A A RO R N BT 3 Bl (1) LR AT TR ES AL B, B EARES
Wik U 550 SERR R AE IR, AR A 5 B Z AAFEIETF K &R (2) P KR X FA) T gz A, B, #&
HARTE & BRI T 535 3h S R AL T ARTEL, MR A 5 B ZIEAFIENT R &; (3) B R R: 6T 1igs)
A, B, # A5 BA[LAEI &4, MIFR A 5 B ZIMAZ/ERID KA.

N T IRAS R T SR SCAR A D MEE SCRFAE RN 5 PR V8 SCRFAE, AR SOKE HR SRR SR SCAR (K138 SCRRAE4 R ] 5 g A5
N ZRRBE ARG 0 . BARRIR ;45 78 18 LA T KRR RNGLE T = (T, LN <i< M}, K T, =
(wil <i< D} FRRH D ANFAMBII TR XARFEH, L = {I;,1,} NF RO BRI FEF, o1, FoRAMEE
SURREE, 1, Fon I PR AR, MO N GREERE AR B, 1 U ARSE T SR SUA 2 S B B AR 2 5] — b 10 R 4
fO0) = T; = L RICUEN T RICAFF I T, 00 RIBREEAE S L= {1, 1,) |1, € (0,110, €10,1,2) |, Fer g, BLOL 157
LR LT R UA G UML 353 H AR TS AH9E, 1, BLOY 1. 2 R Z T R SCAR T I 2 N 5536 s e
FFRERIT EE T WP, FPER.

ARSCHE I L bR 28 75 SR SUAR o3 SR S N P S BT, i B 3E A A 2, TR 2 N & R R IE R BUZ, AT
PR TR SR SCAFIE AR (1) 42 JRARRAE; T2 A R SRR SR U, F T 3R 13 5 SR OSCARNE SUbR itk — 2D 32 R (19158
MER.

i RS RS |
............. g - P T

Bls il U ARRE G ROCA )

BT 25 T VR S 27 ) PRI SR B 7 208 T TR AU 1) 5 1 B AT I, I ELX A7 BRI 75 SR e v, oA
SCAE A 2 7E BookCorpus il Wikipedia 4545 1 iE47 53 28145 ALBERT 4585 PSR BT SR SCAR ) 42 Ja R AiE
Pow FE SUPRZE I A JRRHE Py . 1IZAR A& N E R Z AN R gmtD 28 )2, B2l £ SkiE = il i1 915
Z EF EDSREUR Z R UE B, Hodnd & B AT Ao 20 R A BRIV BB R, B T & RRHE, 7 SR SCARAR & (1
JREBEFAE B - WS SUE B BT RN TR T U AR T R SUA Y He, 75 SR SCA o — S i 1] 4598 b
25 2 1) A D B 30 ke S O SRR 14 S 7. FR 8 SCHR [29] OB, JR BB AR AE HR 2 4 3 A AR B A A 75 SR S A ]
FofE BAGTE U5 B A, F3 B2 M 2% Conv(-) $RBLFR K SCAFIE SRR IR B L HAS B, R4
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B TR A AL Pow 25 R AL IR AT SO AR B2 R B E 267 Py -
P, = MaxPooling (Conv(Pgy - PaL) - Pow) (2)
BeJA, AR SCE ] —7e8 XUR R 2% (binary cross entropy loss) O/ g5k B8k, HoE LT

Lie = —izjllijlog@)+(l —1;)log(1-1;) ©)

o, AT RSO T 2B, J O SRR IEL, 1 ML 50 WAE LB AR T SR SCA G 25 p o i AN ) T bR
B L jAPREE I S A TG,
222 UML &3 EE o E A H R R I

I E X B AR TR A I, T SRR 150 F ARG T X R0 AE ISt 1 SUPR BRI 7 14 1 SRR
N T AN UML G530 B, 75 225 58 A0 ] A 3 18 SRR 1A 75 SRS ) Fr SR B0 20 P4 s U e 4 A0 2 B3z Y 6
HErFRHAREER.

UML ¥ 2l 32 DY 7 28 A0 2 P A AR 41005 3l B 10 22 ) RO BST TR IR 2 R ORI 0K 2R A 2SR . 75 SRS AR (1938 bR %%
AT A i 5 3 B0 BT s BRI A0 s O B AR, oAk s sUn Bk | IS 2 R, B LRI R SRk
AP H M E SR 2R B 5 UML $5 30 B A 2 A b G I 75 3R SCARa) 7, FAE B AH 50 (B B 77 P 08 SCRR 28 7 A
KAV IR MR T. VLB 1 IR ROCA 1 A6, T SROCA 1 i A) BIAE DS 3 ARk 0, RIAZA) 5L %7
IR, MOZ A 1 &3, A5 RS0 UML 33 B E 08 L H O R X TAH M E RN 1 A%
A, S K AR AR AT AR 5% ) 2 18] f B P B SRR 25 T AR 5 A B HEB . i, BT R SR SCAR 1S 2 AR
55 3 AR D IR B EBAT B F) B PG 2% &, 3% P A A) TR IR ARG S RIR IR T AT .

Bk 1 F RS R A 55 5 S
AN BE n DT WFTERIAFTRIT 51,50, 5,) LIS PLHIHE R XARZEFB1; Rel_slrel s, rel _s,,...,

rel_s,];

it TR CAMRAFHI T

1.7 <[]

2.fori—1ton

3. if rel_s; == 1 then /ARHEH R VEE AR E 5, 5 UML ¥& 301 (&1 H 30248 iR & AH e
4. 8 s WInE 77 K2

5.m« T HKE

6. T" « [s1]

7.fori—2tom

8. Stemp € Stast + i //S1ast Fon T Wi JE— M1
9. seq_5 — Siemp IS FFPETE UFRAE

10.  if seq_s==0 then /s,y 5 s, NTFHRFR

11. temp < Spy

12. Stast € 8

13. 4 temp USIME| T K2

14.  elseif seq s ==1 then /s, 5 s; NFIP KR
15. Stast €= Stast + S

16.  else /sy 5 s, NITF R FR

17. ¥ s, MBI T KR
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18. endif
19. end for
20. return 7"

SE 2 RSB SRR RIS P Ak 8 SORREEHE— S0 1 5 12 R0 BIOGS IS (1035 30 47 SR B RIAR A1 5 i R I, RS2
PR AR B A DY TC P R s FUARTS R Bl e 4y 254008 ) R SCAS ) . A2 VR R AR ) v Rk
G N ) TR N A RIS, PRGN PP TS ORI 52 AT < T BRI 1E] 6 Fr, S0k 2 ffilid
) R R R IBRAA L R A AR 7 SR SCA 1 [5R 3 ARG P AN T, 23 500 N R BT R AR T L BN
FELUE A R 5535 S AE T eI 1] B J8 TR 9% &%, P LUK PN R 0S J FK19 mCRE R 5 B AR & RIR O — 2
P/ REEE

&%k 2. UML 35 3h B 5 8B 55 O i 5E

BN TSR SCAARKAIFF T A — AN 7 SR SCA AR A 55
s — M RO ISR OSCAR KR AL Py, TR P,

1. P, 1]

2. P, 1]

3. W « Tok(s) /5]

RIERERE . B S HAS5N s RGN (0= 1) ANEE [sub,, sub,, ..., sub,]

5. Py, < [sub,, sub,,...,sub,)

~

6. P, « [sub,]

T.fori—2ton

8. SUbierp — SUbpag + sub; /1subjyg TR P, PG — AT
9. seq_s — Subim, M FIETE SUPRZE

10 if seq_s == 0 then //subey, 5 sub, NILTHKF

11. temp < Suby,y

12. subg — sub;

13. ¥ temp IIME| P, K2

14, elseif seq_s==1 then //suby, 5 sub, NFIHKH
15. Subyg — Sub,y + sub;

16, else //subyy, 15 sub; NITR %

17. ¥ sub IME| P, KR

18. endif

19. end for

20. P, [typi,typas...,typ,] /145 P, P 3 JFAF S B2 5 s BB A Bl 19 i
2l.fori—1ton

22, if sub, W RN K R IR then

23. typy « “PRIETT

24.  endif

25. end for

26. return P,, P,
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%*I$k%%%@%%%%%ﬁ%@%ﬁﬁ%%%ﬁﬁéﬁ&iﬂﬁ,ﬁA%%ﬂ%ﬂ?%%%%&%m%,%
LB G AETR RT LUS B N B GE E T AR RGO, W4 RS e R ik s )

6 EBNEI RSB SR T R

UML 330 B35 ml VU e A -SSR EE . SiERIRFI SR BUE B R | AR 2 v, RAIE &l 5
BT 7 SR SCA 8 SCRRAER 8 T V5 sh B 1071 AR B0k 3 45 4 75 SR SR B VR FRAE FIIE SURFIE SE LTS 3 R
i E MBI ERIR K B 3 SRR
EiX 3. UML 3 3) B 3 Kkt 3 FIEn VERfiR 4 HL.
N I S 2 IREUN T SR SUR BB P, TP — ARG sub;
s WS SNENE S AR as SEIERIA ad.
1. W « Tok(sub) //4531d]
2. Pos « PosTag(sub) /[Tl AR TE
3. Dep « DepPar(sub) /I{KAEF1E5HT
4.1« Pos K&
114% 5 Bl B 1A A R Y A 1 R S B R R
5. for start idx —0tol-1
6.  if Pos[start_idx) /& %418 & Dep|[start_idx] J& T %1714 315 then

7. end_idx « start_idx

8. elseif Pos[start_idx) /=317 5 /-7 then
9. break

10. endif

11. end for

AME B R ik

12. for start_idx < 0 to [—1

13.  if Pos[start_idx] 7% W& Dep(start_idx] J&T %A% £ 1E then
14. break

15. endif

16. end for

17. as « W(start_idx : end_idx+ 1]

13RBEN Al ik 2

18. for start_idx —0to -1

19. if Pos[start_idx] /B3 /117 then

20. end_idx « start_idx
21.  endif
22. end for

23. ad <« Wlend_idx:]

24. return as, ad
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B R AR S5 B Ak, IR B AR JE . PR, AR SCE I A 3 SR IR E 8 R v 1 44 1R 44 3R]
FEAE NG SN A . AE 6 sP i sROCA 15 3 A5 2 MR« RGUE B Ut ] LUSh BN R G 10N, 5
1% 3 JEIE H] NLP SR A BEAT 207« i PEARE MR AR A3 70 M DASR AR SR SCA TR R, 28 )5 12 317 51
SR AR E — N5 A AR A R A T DA, B S Z I B A TR AT A 4, e AT 3 58 BT B AR
HAR RGP 01, LAk, Bk 3 LARETE P IS TE Sh A B R R R, RS LS R TE O S N B
ARG, AF TS SR R VY T H SR R SR R A A B, DL 6 thai sRoOA 158 3 AR5 2 N RETE s
CENTEGA R, FN LTS B T B ERR Y BN R GE T

TR TR SCA IR AP AT AE EE R R FR BT AR IR, FE 4 B IR EE 2 PRI S 2h B &
FRIRFE, AL 3 SRS 3h BT B Ak & 7 AT 38 . A 24 50 3 BT sl S m sl A (5 R, S0k 4 R
BN SCZ IR SO R, HE W 48 R BT — AN RS B AR O T R BE S AGE#E. E T RET—
W ERATE B AR E S, 5k 4 R DU — N S S AR AR Y S 1 S RS B AR A XSS A
RGN SGEFE SRR, oA PR TR, WK HERE ST, SR <F P B e s — AFRAa).

Bk 4. UML 35 8h G 3l Rk 3 %6157

N B 3 RGBS B B R 75 AS [as,,as,, ..., as,];
NS E I B BTSSR R T 5 AS.

l.fori—2ton

2. if as; == then
3. as; < as;_;

4. endif

5. end for
6.fori—(n—1)to 1
7. if as; == then
8. as; < asi;

9. endif

10. end for

1l.fori—1ton

12, if as; 2 NFRARA then
13. as; «— “HF”

14.  endif

15. end for

16. return AS

FE TG SROCAIRAF L2 ] UML 3% 8l 1817 fOF1IA B i ) 28 SCA [ B 5, AutoADGC 771K 44 4 PlantUML
(35 T LA SO 17 B e o T WAL BT . PlantUML REJE IS B IR SEVE 4 R SR SOAR(S B € UML 35 3 B 45
R RN, AEAD IS 18] A ARl B AL B UML i sl B 45 2R

3 SCIOIME

AR FH SEBR AT A 30 H AR 5 SRS AR ST UML 3 35 B B 304 ROTE AT SSIERT 7T, BUs A
SUTTEIOAT R 55 S R T TR T A 3 AR ST A FH 1) S 56 i, U6 B SRR T m AOGS L7 ik, e iR SR8 75 3
LSRR E, IF 48 S ah R L
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3.1 SLIREHE

ARSI TR0 AR BRI TG A BA S T EZE EAT (W B SRR R T H . 24T AR M 75 sk SOk
R SR AE A L BONA R, B8R 2 AR AN 2, ToVE A T SCH% UML V53 ] 30 A UE S5 I B 24 /3K, LI ZR A
H RIFZALBE ST IS LR T RSO A PRk, T 7 N AR RG-SR A AUS, AN 100 A2 R34 &
TE SR T RSO E I B AAE S RO, HNATREE 20 RAAE RS HSU. Sid RGP R)
R CAILA S 1368 MV EIE BN S, “TIYFA LW E 6 2% 5 RIMBRIB ). — Ak 5595 3 S o] 6 2 A2 Bl —
A UML 5B BT 75 3K SCATT e A & SRS B AR AL LR, 2 BIRBOE A [F 203K 1 IR, IR TR SR AR L
T B TAL B A e A TR B R SR OO B A, BRI TR B T 5 PR

(1) e B HR D AN B0 978 B 42 A1) U7 20T 55 SR SCAR AT I B 2. JBe A 3 T R B 5 SR AR R I U B,
Prdr B L.

(2) R4 F) 5 BARAT K T 75 SR SUAR KNG R 2 A~ 580 B0 R A B T 5 20 35 SRR HEAT B hrie.

Z MUK [31,32], FRATAE BT R AT MRSk V38 T 3 443K TARZ W 75 SR SCAR AT N TARTE. XLt
BAF LARIMIRH T 75 RO 5 20 48, B4 5 UL B SR AL, 3B @R LARIM BT 5. S %0 A S 1 L
W28, bRt TR BN 5 UML V&3 BAHOCI A AR 1, B HA T E G TARiEA 0. SR 5155 AREE, b5
T TR TP R R NATFAREN 0, %8 TP 8 RINETFARAN 1, B8 T RE R RN TR 2. %
FEEIAN )15 UML 3 30 B R AH S AN B, A 738 75 SR AH DG RE DU T8 IR A1) 7 AR A 5], an st (s vy
DI 2B 4 B AR 55 ) DUGRUE TS 20 B P 0 R 1 e S 5 E R . B TSI RSB R (Fleiss” kappa) RE « T
il 3 ALFRIAE 2 T AH [F) 55 SR SCAS A1) AT BRvE I ) — SOk AR SR [34] Bk 7532, vH AR ) « fE9 0.89. iZ 45 R
FWY 3 A7 hRAE IARTE S R — B, 38 hh T HEWT AR 45 B T SR,

BeAh, ALK F PROMISE #4# 4E (https:/github.com/opensciences/opensciences.github.io) /£ A% Lk 5246 )
TR HHE . Z AR — AN T TR AT 1 A R RO A, 5 2 AOR [ R AL R AR T E B R Y
requirement-other -4 %/ & Al HI T4 UML i) I 5 K 13348 . th T PROMISE ##s & v ¥ I ) i ik 45
YL, T AutoADGC H BIAX SRR SC3 4T, AR SCAE B A BB 3 1 EL R 2 5080 4 i FR) 5 S F 481 4 3R B 3 e h S A
BRATH. SR A B B L R N DR R i AR BRACR R AR i 0, JRAf ORI AR 5 T L.

3.2 NIRRT

TEASCH, ZRESCHR [10], ASEBEME . IEFRTEFI TR MK 3 AN R LM TR F8 bR Sk PPl 5 24 s 30 1

M. 2 2 R IEOE SRIE T B 304 L) UML & 20 BRI A CARIM A 0 2 % 75 30 .

#2 HT#S UML G R R b A &

# BEAWK A ERE X #ARBAK AR X

1 Nea —A B RS IR R || 5 Nia —ANE B0 AR A B B A R
2 Nra NS B A R 6 Nir —> A B A B B A A A
3 Ney —AN A B0 A B B R A I S 7 N — AN A BRI B B TR B R
4 Ny — NS B A BRI 8 Ni —> A SR RS B B TR B R

H 34 T3 UML W& 2 B se B R R I b IEM EDC R 5 250 ah - b S Es R 2 . B3 E R
UML {5 3h B ) IE A 1 2 36 T b IE A P T 2 5 R e 2 s B B ). 18 828 FT 78 UML 3530 B T A e 45 1R v
TURBEIUERE S B S L E]. 3 3 AR T H 2h 6T B A iy UML 36 ) BIFE e 8. IR TR
PR B BT T,

1T H B0 AT A UML 35 3h B B8 2h A 07 i3 AR S TFIRARD, HARGE 5iX 5 )7L M e N RIS EE R, BT LA
AR T 5y O A TF L S AN S B 1) 7 AT L. BRI S, 45308 AutoADGC 5 GKP4ACTIVITYR,
SBVR2ACTIVITY™. EADGD!" I NLPHR!" 7= AT EL A, X 287 L% E ARE 5 9 5 I ok SCAE N
BN, B IR TTVEHEAT X HE AR, A SR A P KRR ChatGPT4 A8 B 5 v ST 75 3R SC A 82 (9 PlantUML JIAR, 1)
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PlantUML T E.2:#] UML i&3h &, PLELERE T ChatGPT4 1777 H1 AutoADGC 7E UML &3 B [ 348 5 5 18 1
LI
#* 3 UML IS ERERE I E

fatr ) AR A
N¢
TR CM s = ——
- N, CMy5+CM,
SERENE (CM,y) N ra CM,y = as 5 ae
DB CMge = ——
Nrr
5 2 IE A CRys = II‘V’_ S
1B (CRu) N ta CRug = as 5 ae
HIEHPE CRye = —
Ntr
— Nia
LA RDas = —
RD s +RD,
TURYE (RDyg) NN’“ RD,y = ~—2as T ae . ae
ir

ICAME RDge = N_

1

3.3 W&

AT RICTE SKOCA S XRFEX AutoADGC YRR 820, ARG T T 27K 771 AutoADGC—SF. 1% 771284 5%
T VB L AR T SR SCAR G FBEAY, AR 75 SR SO REVE R AE A SC R SR SCA H R B UML WS s B B e & R H o6
R TR, “SF2E 1 HFE (semantic feature) [ 7 RE4E 'S . 75 AH [F 8RR IR 55 R, A 3243 501 1 A
AutoADGC Fll AutoADGC—SF J7VERRHAH 7] 1 5111 75 R SCAR B 342 i UML iE 3B 25, M5 3.2 T BTk iy
TEU AR, WX PR 71518 UML &3 B0 52 80k . IERA TR U A Mk AT L. 78 SEIG I R oy, S238 ) 3 Ar s
TFEITAR AR ICEE T 100 47 7 SCFE SR SCAR ML 22 1] UML & h B, H 5t T A 2l 45 k173 8 UA BOER, B4
FR— B 45 R XA ) 45 BOGWAE N L R ST B .

T BAE AutoADGC J5 3 48 Bk, 4 30K AutoADGC J7 5 HiAth UML 3& 30 B 8 34 BT B3t AT L k.
o, ISR [5,9,13] HUsclE SCHR BT U7 9 1 S P SE B, SHe 3 4 S 48] Hp BB N SCAAE AR SC T IR AN, B A
I8 A S TR SR UML 3 30 B 508 1 SOk 7 23R B UML V& 30 1. STk [15] ¥R 45 H R S48, (H 42 4
T TS ELAN A, PR A SCHR B SOk [15] BRSBTS v BB L i AGE B S SRR,
T A SCH H 1 75 v B AT SRR o SO T8 SR SCAR AT A3 M. MR UIE S AN G — 1A Il 8, S 30 2 R FH 45 R 4 e
I SROCAS B R A S, FEAEH AutoADGC J7 vE 5 H AT AT A ER L. M Ab, 28 S0 R KA B ChatGPT4 A=
R S0 SR SCAS UL ) PlantUML IS, 3 B PlantUML T E AR 38 1% M A2 4] UML 1% 30 &, BLAE EL 82 #r
3.4 SHRE

T INRAE A28 T8 RSO R, AR SOWG AR IR SR SCARA) T Mg . RTEE At 4E. =3
[ PN 25 HANEE B ARIE SCHR [36] H I iAR s ik, Il ZRde . SR UESEFIIIRAE 2 (Rl (R 55088 7 B L 9 e 8:1:1, B
5 HE— 5 BEARAS S TR RGBS v A b, S RS A . R SR 12 21 ALBERT-Base-Chinese 1A I 25
B S MR, B ([ AR T N 768, MBS EEE N 24M. ZAE LR Adam AL BEAT ISR, 2 25N SE-S, it
KN 16, B RN TSR 64.

2532 (K A 4 3R 45 8 Intel(R) Core(TM) i9-10900K CPU. 3.70 GHz £4ii. 128 GB W1, B IE N
Python 3.8.10. A<323% ] HanLP . B 41 (https://github.com/hankcs/HanLP/) 1E g rh 32 7 K e A AL HE T B, FH4E5 1)
Transformers 3.4.05%, Keras 2.3.1%f1 TensorFlow 2.2.0U“"HE AL SEHINE Y 2 KR 78 SR LA 43 KA AL

3.5 SERERSHR
SRR AR A S TR SR SCAE SUEFIE A UML 3530 B H sh A2 7 7%: AutoADGC FIB RUPE, A SO Bk R0 LA
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T 3 AN

* RQI1: T 3ROCARIE SURFAE /& 75 Bh 182 E 34 i UML 36 30 18 1 &2

« RQ2: 5HAl UML %30 1& B 8) 4 s 7 M B, AutoADGC 2 3L 4] 2

« RQ3: 7ESZBR M, AutoADGC IR AN ?
3.5.1  JHAhSEI g RS A

T 2 RQI, A SOKAL i L2 bR 75 R UA 5 24K AutoADGC J7iE S5 BRE X2 bRk i R SCA 5 2K
AutoADGC—SF J7ikxf . iR R4 2 I R WAk 7572 B 2 A2 L) UML 3% 8l 1B DA BN T2 1 225 3% 8l I W S 4
¥, KIRER 3 THE 3l A i UML 5530 B e 8 vk IERRIERUT A, LAl B 2 A i sl B 0 o . sz 25 SR
7 iR

- 1;’2 8% : : AutoADGC
2 60 | éé 01
SEEEE BT TUARME

K7 AutoADGC 5 AutoADGC—SF J7vE AT A i UML WG S0 B H) se 8. IER AN T A M4 it 45 R

B 7 F 5T 2 R EIR, AutoADGC 1E 3 BIPFA fE bR L30T AutoADGC-SF J77i%. M3 PE T 5, AutoADGC
HIR DL AutoADGC—SF A W B3 T, IX Ui AutoADGC RERE 584 %5 M 75 SR STA 3R B 22 1) UML §5 30 18 B
A5 B PP RE ) 11 58 B T T X SROCARTE SURHME I HERRIEAR. AutoADGC T4 i 31 B I P ek
97.09%, 3% F T AutoADGC—SF FTZE i 5 B IE R M. IR IR N TE L2 AR T SRS A 4» K A R JEF 1 75 R
AF G TR A F T RE, H R ES BB e R LG R IEMIRBUR EA 5 B, A T i B
JEIRVE X AR T SR SCAR 51 247E UML 5 3h B E 32 BT 25 H0 7 20 1) 58 224, FRAT T S 06 2508 e B 7 — /s
RG], [B] 8 JEIR T %M (A LR E AutoADGC—SF H11 AutoADGC 77325 L [y H 45 5.

POl LB A RS SRR . UV RS MEWIH . RGERRUSMEWIIFIR LWFIRAE BN, £l
EHAEE . BUMEHFESMNRW, S RN o ARG SATREIL, [FIN [ BT A T BT 2 215 Bk o

AutoADGC-SF i _______ i AutoADGC
0 R4 I se |l
| | £l £
- o
| : | [ ?
T [ | I B
-
| I v
Ei{é]\/ﬁ)ﬂ I | RSN LHEIR
2
17
1 EESER S| ERESIMNEW
Y i ' I v
e | EE AL
| . >
SEE P | I T T
¥ 1 s e
SRR 1 SRR B 0 A1 L M AT 2 225 A
[ I i i
-
| I @
! I
[

K8 AutoADGC-SF 5 AutoADGC J5 4] % [ — N SE8 | 825 B UML 3% 2 B 45 51
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WA FEIR 2026

% 37 5% 4

NP 8 kR L HE R 2y £ R T, AR P T SR OCAS F B 2R s UML % 3h B R v, R &5 R i (2 4
BT RICAG K, BIRVIREN SR B LA A0S 3 B En R SRR, (A RAR AT RS IR 5L 5535 3 e R (5 2,

T 3 B R 24 A Y UML 35 3l B R MRS, X LRI 8 v XU T HE 8 73 &5
Er i X AR T SR UASY M AutoADGC J7 BRI 2R T Rl F

FLAL 50, A AutoADGC-SF 773, £
SR SCAH R D I o &R AN, 7

A E RIS LT, M8 T AutoADGC-SF 45 B, AutoADGC 45 BAE T AN EIEIK T 38.08%. X4 R
IEFPESR PR 0045 RARTE, i3t — 2D U0 T 75 R SURIE SR IE A B TR B 5\ &S AR G ) 7, 2B 5k 5515 3

TERIE) T, BRI A BIE Bh EI TURTE, 3

3.5.2  Xfbbsziggl R 55

I RS B I IR .

AT % RQ2, AT EE T AutoADGC 77 530A UML 3630 B A S04 5 iR Ag. B 9 B7R T AutoADGC
5 GKP4ACTIVITYP!, SBVR2ACTIVITY®#1 EADGD" i 3 Fh /7 V78 N ] S2 9] b i 45 BT b, 14 9(a) th s %
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User Initiates withdraw application for placement process. User enters Student entry no. User

submits to withdraw his application. User enters the card number document.
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First we request material using a purchase request form. If purchasing department has current suppliers then the Purchasing department identifies
our current supplier for the kind of material requested, else it requests bids from potential suppliers and evaluates their bids to determine the best

value. Purchasing department then orders the requested material,
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