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AT AR B AR

EFEEAO@EGZ I LY 7 b v = 7 ZREERE D LLM 12 & % AEiE L & 2 o5 rTRErERHil

A Hik

R

V7 b x 7ERMAEEE (SRS) &Y 7 U= 7HKEORINCE o THETH 5. SRS OMEIERT
OX7 bOFERTOY 27 FOMEICHEEE 2 % L RB#Eh T3, SRS i<iX IEEE 830 %
ISO/IEC/IEEE 29148 ¥\ 7z EEERIE S H 2. THSHIEFERTY (RE) TYutR e Z0MEY
TH3 SRS IOV TOHIETHD, Kz SRS ICHER X N 2 HiliE (FEHEME) © SEICEIRENE
ZERLTWVWS. LAL, H2#HABEICI DL, BRLY =7 DHEARPMBOL, 22 b DR#EZ
COMMET, BEZEHALRVWEERZVEREINTNS. FEE, MEICRELTD SRS ITEZHk
WHd 2. 72 TAMFETIHMEROHREE 27> SRS ZEMEREICHEICERT 5 2 (HhEiEHE k)
Z#EZ 5. SRS OMERELZEZ 2HHD 1 25, SRS 2L 3§25 RE W5 o#MARTREE DM k-
TH2. THEINERD SRS HIFERE L WO HBOMEICHES L WHIREZ KD HEMNICTES 2
WKHRERIT 5. FEBE, 0RO SRS O&HiHFEHEME O SHIHIE T Sz 2 & RRHE L U7 b E R
SLEHOMEDFET 5. HEEELD 7 Fo—F & L TCEHASHELETEH VT + — < ¥ 2% Hi
LTV ABBSEEET L (LLM) ZHV2. 4 o LLM ZHWT, 2 FEO zero-shot 7r > 7
M & 2 REEEELA DB ATREME 2 31 3 5. f5R, ERE gl SRS 1, 2% LLM t7n
¥ 7 DRERETIIITLD SRS 1§ 2 IEMEMEICEN, BIOMHERTIZILD SRS ORLBNE DIRFHTE
NBMEAND B ehbhrot. KL, ZOWITOBREFRHCE/KETIHL T2 L I3 L W & 3P
T&Jz. %72, SRS KAFNANZFHARERLTWEDL VoM TH LLM & Fuy 7 MET#
WA LN, &H RVHEE T SRS IWHELIHBD S5 B0 9 AT iz &ATED,
ISO 29148 12 & % SRS DR D EFRICEE AR UE SRS AR T & AR R E .

E75 5

ZTRT2 (RE; Requirement Engineering), ¥ 7 b v = 7 ERMAHEE (SRS; Software Requirements
Specification), EE®ERME, ISO/IEC/IEEE 29148 fifiE, Uk, KEIBFFEE TV (LLM;

Large Language Model)
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1 LI

V7 v 7 ERMEHEE (SRS ; Software Requirement Specification) (ZBHFMR 23V 7 v <
7O ERLAEETHS. SRSIZY 7 MY = THEIWEAAIRTHD, ZOMIINIL o THET
H5. SRS OREDPRENZ TR FOFESR, 72 POREZDDIDICHHET LWV o
7t b H 5 (3, 4]. SRS BHEFEDQ XS LBEAEHz L LTidhs s 720, BASHLH (NLP ;
Natural Language Processing) %ZFIF L7=BI%A% < XT3 [5]. JH4ETIE NLP X 27 T
BRE DB RKBEEEEET L (LLM ; Large Language Model) % F\W7=iF5E058H L T3 [6].

IEEE 830 [7] % ISO/IEC/IEEE 29148 [1] 13ZK T2 (RE ; Requirement Engineering) 7w+t 2
RZOMEYTH S SRS OEBEESMTH L. N HEHEX SRS 252 TNEMEREZIELD
L, ZhoziE A THIEEI N S SRS OfiEE (FREME) SREICKAIND e 2 ERL
TWw5. Franch 53 ZhoEH#ED, PEEFRTORMEMEORIIIOVWTHEL T2 (8], ERTH
(RE) OEBROFEEHNIZ D ZOFERZBHL T0 AL o/l l, HloTWLThH, ZDELN
HFP A XV OARR, ML, a2 b ofilfyke EoRERTEEZFIH L Than 2 e 3iE EhTn
%. 3B, SRS OWE L WO BRICIREL TH ZDRRIIZHEKTH 5.

EROMEZ D SRS ZEVEMEICEN T 2 2 (FEFEL) 32 offifExz b0 eER .
1 DIEAT =27 RVXEDAI 2 =7 =2 a YOI TH 5. FRGILHEOHM L FiAsa i 2RI 2 7
b, LA T — 7 RNV SRS Ot —5#fE%2 b7 5. Jokd Franch 5 OFETH, HHEDH|
AZBBEBREL DA 2=r -2 a Y 2EFHITTHLERINTVS. b5 1 21X SRS 2GR LT 5
ZDRETH 2. SRS OMEREENIZ NS O ERIROBEHZAIREICL, Thdr b DK TD SRS
DHEDRE Z BFEINTT 5. FEBE, WRO SRS MEEMEICNES 2 &, H 25032 OHiNIREMED
fiz OFIGBE N B Z L ZHiTR L LHEITFEET 5 |9, 10]. Aoyama & Nakane & SRS O mE T
HiEe ZOHBELY — L EZRELTW3 [9]. SRS OMEDZHREZ TR T 2XEM Tl d 5208, #AWK
ERROD SRS 230 B HHE DO & FMERGE O & SRS I 5T s Z e Ziifd L 5. Chikh
¢ Aldayel 1 IEEE 830 OHELES 2 fE1EICHED SRS ZNRIC, MRV ZBEMNT2HHRTHS ML —
PV T4 REHTIRF—<ERERL TV [10].

% TTAWIETIZ, SRS OMEREL L WS HiA kX 22712 LLM ZHWT7 Yr—FL, ZOiEH
ATREMEZ Al 3 5. DARE, MEEME(L X iz SRS %L SRS LIERZ 2129 5. (L SRS 121
2 DOMEMNEREINS. 1 213D SRS IKEHEENZHERBDBEFFICEEND 2L, 5 1 DIIE
B2 o TIHIBDPEYVICHBE SN TWE 2 TH 5. FEBD SRS 2RI, 4 o LLM t 2 &
DfEF 75 zero-shot 71> 7 Mz & DEGEEHEL L, BN HEL SRS 2205 2 DB HFF
fliL7z. 1 DHOEAIZOWTIX, NLP 2B 2HEMIE (FV; Fact Verification) & 227 OFdfi% H



WABE X - TAHMliL /2. 2 DHOBMICOWTIX, ZH#E(L SRS KEDIREHHEF = v 7 X b
fbL, Zhzfw-EH 512 & 2 BHRERIC X - THHE L 7.

EEROFER, ERIN7AZHEL SRS 12 LLM 7r Y 7 OHEEDE WX D, JED SRS #HHE
33N L EROBIFEDO NS Y A ERRALN. B AHAERTIIEHECENZ—HT, Hl
OHEE TIHEROMRFEICEN 2 EHADPHRINS OO, WEEE FARICEKETHZT Z L3R
STV T & 72, FEHE(L SRS ICEFNANRZHEHICOVWTHRE N2 WS HTS, Fk
W2 LLM & 7uy P METEWAALN. &D RVWHEETIETRNTONE SRS IOWTHEHLT
90% M EDIEEZEZATED, 1SO 29148 1T & 2 itk DA B FE L EHE(L SRS %R T = % ATRENE:
DRENT. Fh, LLM 12X % SRS OMEIEEIZERIAD 0 HEOMEEP L E 2 —8%, SRS
OERIR Y, ZRRICHTRENEE G T2 Z e BRI

RO BRI T D 2 SICEETZ %, 1 212, SRS OFGEEHEL L WO Fi- R X X7 B2 ERL,
ZOHMSE L UHREREZHELLZHTHS. 5 121, LLM X5 SRS £RfERENA L1
WS 2 00BRDOFHET 2 7L — LV = RBE LR THS. FHC, NEDREEDFiET
X, $TISERLTWVWS SRS #ANE LTHWSE Z 2 TEONENER T 2 SRS ICRIFI NN E
[HRE ARTZENTE LD, BHREOEEITIREL R S.



2 HE

IEEE 830 [7] & ISO/IEC/IEEE 29148 [1] i RE 7Rt 2% Z QAN TH 5 SRS ICOWTHHE
PREVERMTH 5. BB IZHIEORBIRMTH 2720, RFXTEBREEHVWS Z2 2 L, 1SO 29148
LIPRZ 22T 5. M 11F 19O 29148 HE3E 5 2 SRS Ol (EUERHE) T 2.

1 Introduction
1.1 Purpose
1.2 Scope
1.3 Product overview
1.3.1 Product perspective
1.3.2 Product functions
1.3.3 User characteristics
1.3.4 Limitations
1.4 Definitions
2 References
3 Requirements
3.1 Functions
3.2 Performance requirements
3.3 Usability requirements
3.4 Interface requirements
3.5 Logical database requirements
3.6 Design constraints
3.7 Software system attributes
3.8 Supporting information
4 Verification
(parallel to subsections in Section 3)
5 Appendices
5.1 Assumptions and dependencies
5.2 Acronyms and abbreviations

1 ISO/IEC/IEEE 29148 [1] THEX 2 SRS Ofik

ZATIZ, 3.4 #id “Interface requirements” %R\ TR TOEICOW T Z AR TN EH S ISO
29148 TIFFHINTWS. fHlz1X, 3.3 fHid “Usability requirements” 122\ Tk

Define usability and quality in use requirements and objectives for the software system
that can include measurable effectiveness, efficiency, satisfaction criteria and avoidance of

harm that could arise from use in specific contexts of use. ([1] & D 5[fH)

EHY, V727 ONHAO LR T SRMHROMEZEN, BXLUOZoHNDGKEA KD 5N TWS.
g7, TNHOEMICIIAEIN R DBR TOHERRREELZEZD INELELEHSINTNS.



BHEREIEIX SRS KA FNANEHHRERL TVWE B WVWR S, Tbb, HEMELS#HI1C SRS
D EWE % FHifi© % 5. Thitisathienkul ¥ Prompoon (& IEEE 830 OfE¥ERGED ZHIIHIET 2 FE Y
7 OHBIAMIC X T SRS OME RIS 2 AIEEIREL TV [11]. &HioHBlY SRS O WEE
M2 & BT CRE 2L 3 2 FiATH 5. Takoshima ¥ Aoyama [FBEIC, BHEMEDKHE
mn BRI & 2RO 1) 72 Inspection Matrix ZEF# L, EEED SRS ZEMIZFHEL TW5 [12]. #5
& SRS OREEDEWEIINT 2729, W52 SRS OFR-OMIEDH & FEUEREIE O i & & SIS
% Translation Matrix ¥ WHHHHHAZEZE LTS, LA L, IO Translation Matrix & SRS Z &
WADMER T 20N H D aRX M 03hh s, Eie, SHRATHGTT2DAHT, HAND LY OB LD
ENCRIE s 2 0 2Tl bhiwn, AHZETIE LLM % AW T oSt 2 HEb L, X512
RO~y By 7 TiRRL, NEBREZEEME > THRET2 2 2E 25, ZOMEREL
12 & o THEHEICEED Wz SRS O aEFHlliZ ST = 2 ATREMED S 5.

OpenAl #:® GPT % Google #t® Gemini D & 572 LLM 3 KEDT ¥ A W TEE I
BHRETATHS. TOHRBXEARPHIRNGZEDARTHE UL X 7 I2B0TEWERZRL TV
[13]. %, RE 778912 LLM Z#E 3 2 EMLTED [6], ZDHITIE SRS & ¥ DttkkE %Xt
R LEMEDEENTWS. Krishna 51 SRS DEKB K CEIEICEBIT 2 LLM DRES Z 7L,
LLM ORI & o TER SN2 TEHEITBICOWTHEL T3 [14]. 2SR, £l X/ SRS 135
MAFDRICRIT 2 DD, PIHFFELAVDY 7 by =27 2y =7MER Lz e AREOMEZH
THEMEL TS, ZORMBICEDSE, LLM BEARicB T 2 EE R RICFHE L S 2 Lo
TW3. ¥7z, Norheim ¥ Rebentisch IXHAZFETRH A I N ZERE LLM ZHWTHEELT 2 FiE
ZREL TV [15]. #5OFETIEERLE EARS [16] L WHERD T > 7L — MMEECHRERAE
L Vo IR R R HREANERT 2. (RO —AR—ZAFETREEZBDO I AR LL— L 2B
LTWeDHL, LLM 23 2 & THROBIROATEIRPARETH 5 £ Z2WE L TW\W%. Zhu
5% SRS AR L —Y = ¥ b TH 2 ReqlnOne ZHEEL TW3 [17]. ReqlnOne 1FHASFELEE A
hel, boBErEROMmt L 75, BWD 3 20X 2271258 LT SRS OAERE HEILT 5.
A E N7z SRS BHIFEEL RVOBERL O =7 ER L2 e R LT, —EMPEMEE vwo
7o EREICBWTHFEMU L TH 2 eFHIiZhTW5. 2512, B ITERINERDHESA
FIE2bDEDEVI &, BERGSFEXZAZI12EWT, BERT REB¥E LFik (18] LB L T,
FHCRR D7 — 21203 2 —fRALIERETEATH 5 Z L RENTWVD.

I DOWgED 5, SRS DEMPERGRDEH L Vo Fe X X 71205 %5 LLM O3 FH A RE AR
b, KifgeTilAa % SRS OEEEMELIE SRS ERDOY TR A7 v ARES. ZHUIATTE L TG
D SRS BEZB6NB7-0, AT 5 SRS & LTRABITRNENEVBBETTICEZ SR TWVRIRIIC
B51DTHDL. LiehoT, KREZX7I1Z LLM OFH%ZRAZ Z L IQIXERIPIDH L VW 5.



3 Research Questions (RQs) DRTE

A O HANIMERE OME 2> SRS ZIREMIEICEI T 5 2, F74bb SRS OMEREHE(LT
5. SRS OMEREHELICIE 2 DDA TRNEMHEDNH L EZ NS, 1 DIFTED SRS ONAED
EFHELR D SRS, b BIEHE SRS I BE TR TVWLE I TH 5. BEEMEICS X
CEXHZ LNz LTD, SBABDIED SRS 256ZE Lo TLE > TEEKRD R W=D THS. i
Z1Z, JtD SRS ¥ WAICTEHED B 2 fZHE(L SRS 12 L TRl RNADME 2L Td, ZDFER%ET
D SRS ICHEHEIIIKMTERWATRESED D 5. 5 1 DIIEHERIEICH - TRl YA E ST
W3 ZETH5. Rz, BHIOLABNESEETHESINIHLBRANET L Ro TWE2MREREINS.
U SRS OMERELOEMNB LI PERZDO D E VR .

AR TIE, #EEEE o7 P n—F0D 1 22 LTLLM 2ZHW%. 2L T, 2 2Oz 3X=MHE
ZHE ZTHAER SN SRS Z7Hfis 5 22T, AXZAZAO LLM O@EHATREMZ 33 2. 22
TYUTD 2 20 RQ (Research Question) ZFEL, N H6ADEEEZHIET.

RQ1. LLM iZ & o THEERHEL X 17z SRS 1378 SRS D1E#%E ¥ OREREES 2 D2,
RQ2. LLM iZ & o THLERRHEL S L 7e SRS I3FHEMEIC Y ORRELFETH 2 Dh.

B, AEBTIES RQ ZHEICHY. L-8lMr LTIMET 2. RQ2 13 MEEEENOBEAEM] 1
EEPYUTEHDOTHD, £ NEERBNEDOEBICIIHLLTHEY Rty a VICRBEIATY
LZEEMEST 2. LA ->T, RQL OFHMEfRER U bt L CHIEZRITS.



4 RERERE

2 IIAEBO AN ERT. LLM 12X - T SRS Z#EEEL X1, 1§ 507212k SRS # RQ1
¥ RQ2 OBHD H7HET 2. LLM OHNEHERNTH 3720, AFEEBRTIEIMEEELE 3 [ETL
THFHR L 228 TZORLD XK EERMT 5. XNl SRS ZhZ2hiconT,
%R 3 248U X o TILD SRS 226 ONFRFEORE RS 2. 20Kk, HbEVEEERERL
(K SRS ZHWT, Fzv 7YX M 2HWLBEHTOMRIC X > THHEADRESEZ S 2.

9~ 63 o

ISO 29148 FEEHE R Rl DA
¢ .
>7ur7 b _
=\ — N [a—] [Z _Q_) —
= 6lgdl w =
JEDSRS FAHEILSRS
WA P Fry g
W= §+ S ** ** ** ** J * 4
— = = === = + v=
= =« |= =IZIZ] 7 |= — = @
HEIR R FEHE{LSRS X3 Top@1 Q
WA BRSO RN (RQL) FEENOLIEO A (RQ2)

2 EBonrhrh

4.1 LLM x7O>7k

AFEERTIZ LLM & LT OpenAl t£® gpt-40*! ¥ gpt-5*2, Google #:® gemini-2.5-flash &
gemini-2.5-pro*® ZFIHT 2. WFNHERRARRICB T 2 B OBH 0 ORENRETLTHD
EWHEERREN Z BT 5. R, RARRaYTFA MU 4 Y RVITHIELTWa7®, SRS D k5 REX
RYE2EEANE UTHRAS. £z, HEBO APl 2@ U CREMCHARRETH D, EBEOFHME

*1 nttps://platform.openai.com/docs/models/gpt-4o
*2 https://platform.openai.com/docs/models/gpt-5
*3 https://ai.google.dev/gemini-api/docs/models


https://platform.openai.com/docs/models/gpt-4o
https://platform.openai.com/docs/models/gpt-5
https://ai.google.dev/gemini-api/docs/models

RLEATREE ZHA LT VA SEEHED 1 O TH 5. #HERIFICIKIRE T X — XIIEETRER IR/
EICLTHBAEZED . gpt-5 DAH 1T, ZhLINE 0 ITHRET 5.

SRS OHGERREICHELRIEHIZITO SRS LIEHEME, B XOREICERE N RENEDHHAT
H5. XoT, AERTIINSOEERE 70y 7 MHAAL. BHEMEICEN 1 2, BEICEDRS
NEZREFNEDOHIAICIX 2 HITHIH L X574 I1SO 29148 I H DO LTR D VW 5.

RIERTIZ 2 FHOD zero-shot v > 7 MG L. Tr >y 7 P RKEAMAER A CRELTHWS. 1
DHERBHMBRITETDH Y, —HIBDE#REZ TXT LLM 252, —ETHEMENL SRS 24T
B2XIHRTE. ZOHRE Py EMMT 2221275, 2 DHIGEHZ 2 ICHEHE(L SRS 24K X
BEHRTHS. AMT2HEZHEL, 7LD SRS 2R LIEE L HO#HHEZ G 2, FEHEL SRS DY3%
HiOEREERT 5. SHOERIHET LIDE, Zho2fa L THEMEL SRS 35, ZohA%E
Peach EWFT 222125, —EOAEBICHWSNS b—27 YEZHIBL THOOBEOM E2HS.
Pai1 & Peacn K220 56T, ZORME e L THEHERMIGE L L TOHIBREL TRV ZIERL, KiE
LTW2HENINAEZ [NULL] & LTHES.

5 Z2 23RO, “Retain necessary and sufficient information from the original SRS.” £\ -
XExRED L. 2 RQL OBFKITHIG L, BHEL SRS 1IZ7TD SRS OEHRERFFT 2 L 512 7.
F 72, “Output [N/A] for any required content missing from the original SRS” DX Eb&H 5. JL
D SRS WZE LR WIERT, HHE(L SRS ICHEYNTEMS 2 Z e 2815 279 TH 5. [NULL] &
DEBIC LD, LLM AERICEKLIzDh e, JTD SRS ICZH Z B HFIELRA o7z LLM A2k
L7=0he Z2XKAT2-0ThH5. HAERICIE Markdown SCIEZRIEEL, "Ny XL 5757,
VA MDAEEDZ I EHT. BT, “Do NOT use any tables, code blocks, HTML, or extension
syntax (e.g., Mermaid)” OREEDH 2. iUt RQl TOYNEERRCT 3720 TH 3. KB,
AEBTHHAT 2 SRS 126Dl EREZ B E RV, KB ZHIRLRWRICERT .

4.2 TFT—A2tw kg

EEBBIH L LT PURE F— &% v | [2] I3 %413 SRS O —HEFHT 2. % 1 1T 2 SRS
v, %idF AR R R OBERE K O E R T, SEADOSENCIE NLTK™ @ word_tokenize
T, XADTENCIE spaCy™ @D sentencizer & MW=,

B 7% SRS OFEERKMET 3 0HB. 1 DHIE SRS THHLEFLTWAZrTH5. PURE
WIIMERE TSk RkE  (FRS; Functioinal Requirements Specification) > 2 7 2B RMEHEE (SyRS;
System Requirements Specification) TH2 L HHTEHS L TW L2 ERMIHKEN G ENL0D, Zh
BIRMAT 2T 2. 2 OHRHEBREZERNIETH L. AEBTIET IR FDA»SKS SRS

*4 https://github.com/nltk/nltk
*5 https://github.com/explosion/spaCy


https://github.com/nltk/nltk
https://github.com/explosion/spaCy

2RI LLM ORGERME(LRE 233 2. (10) HEGE ETeh, RER—JcFry T aril
THERINTWVWB I T SRS OHERICITHELRVWDT, KEBRLy MZEDS. 3 DHEREAKL
HICEERVWI L THS. REIXELERD, HRT 3BOA AP —ETIERW. RQL OfFiiickuv
TXHNTOWERLEL T B, XNOFEHEN—E TR RE70, AEBTIINGNAL T5.
FRDHD, TRTOMGR SRS IC 3 DO 2{To 7. 3, RMLHX, ER-—IYD7 v X8
XUANY ZZERH LTz, 2o DIERIE SRS TEHARI B2 CHzo THRERIFRTH S, KiZ, X
NENDI=DICTTRTOMEGZRFEOHE Z L Icitm 2 Lz, HEMERRLOBIEE VA FE, £
STHRVEHEIIES Y2 TRMNT. BREOEHIIZZONER»»DLIT VA FEMT. AT
K-> TWAHEER FEEEHRINCGERT 2. RZIKC, £O7F 2 5 Markdown EHFUCEER L 72.
FAT 2 0EEZ#Z 1 DM ED T#) 2 oaE 2y Xtk -] ZHVE Y X MEEOATH S, W
FTHhoOXE SRS b HREFOD, 2 I TOHNITIIE> THIZA bLEAy XT3, 12720, ~v
KATEX e LTHRb WV, TN TOREESZIZY R Mk TEEET.

4.3 RQ1 D
(L, SRS AIED SRS DIEHZ ¥ ORERIFL TV 202 - i 2 720 DIFEE ERT 5. [TED

FE#E(L SRS & SRSgd, 7LD SRS & SRSorig &5 5. SRSorig ICAT % SRSsq DEEHR (Precision)
P(SRSStCh SRSorig) & ﬁfﬁ’ﬂ“—t (Recall) R(SRSstd, SRSOﬂg) ’ED{‘F@ X 5 G:E%‘Té .

P(SRSsta, SRSorig) I[SRSorig = dectx(s, SRSsa)],

1
~ |SRSs4] ZSESRSstd
R(SRSstd; SRSorig) = P(SRSorig, SRSstd)-

ZZT, D= s 3fitF2XE D, L2 s L T283R%ERT. [[D=s| & D BETH-75E
12 s bETHIUL L, ZHTRIFNUIO0 7B, F/z, dectx(s, D) dXk%E D & L7z s OFCHRIL

#1 PURE 7—ZX+tv b [2] »5%EH L7 SRS

SRS D4l (HF5) ARER OB

2001 - libra (01) 5,207 202
2003 - gheadache (03) 2,433 160
2007 - get real 0.2 (07g) 2,582 119
2007 - puget sound (07p) 3,950 159

2008 - vub (08) 8,192 376
2009 - library (09) 4,329 156
2010 - home 1.3 (10) 4,355 149




[19] 27X xRT. TRhbOD, dectx(s, D) FZNHEMTHERATGELR X THD, ZOEKED D 2EE
L7z s OEFIZEMAMERE Fiich s 2 L ZEKT 5.

WEHR PIIEEE(L SRS 02D 55 EOREHNITLD SRS ORI NI rERLTVWS. Lk
HoT, P BREVIZEEEN SRS ICEENLIEWMHITO SRS IZEF TN HEHICHARKL TV L
WiTE 2. BEE R ZIWHHOMIEETH 2. R PRKEWVIFEILO SRS ICH TR TV B IEHHHEHE
{t SRS ICRFEN TV LY TE 2. ZhoD 2 DDIFIEIC & » THEHE(L SRS 257TD SRS DIE#H
EEOBRERFEL TV 20 EHET 5.

WINOIEE D 2 DIEREZED 12 DI TOEETERLTWAS. HlZIE, P25 0.8 & 513
#E{k. SRS DEXD S HD 80% HIED SRS HIEL o2 e RIRTE 3. X512, SRS WD XD
DS S ERINR - Z XHEM TRETE 2729, BIETNEEHFZPEKICIRTE 5. [k
DFEHE ¥ LTI FActScore [20] 23%1F 5115, FActScore Tld LLM 12 & > THEENR DO CE (claim)
% atomic claims ¥ FHIN 2 HR/NENMOXEEIC ERLT) 2L, Ths0EEAEGEEFHERa
7 LTHEMT 2. MRASHOB A CIIREN LM TiHIlT 2 ADEE LV EE X 5. [20] Tk
XN TOMALZH LT E 2 L FHEi L TW5A, SRS OEEMEFET 2 L AFEEBRTIZZ OMEIEM
BUCIE B0, EXOHEEMFEICBWTIE, ZRO%HTS o THXAMLZEH T 2 2 i< & b RiEH
DOREZEIELTWS. BRI T T 2 RAFAMIR L 3B LGB 2 SRICE D W T BRI L X
#, MEEOHEREL X ) His LT 5.

FHEiE IR DR

e[, SRS DXXADENIZIE spaCy @ sentencizer ZHW3. JELD SRS D& & X FEIRRICAY &
11, ThbBHIZA FPAPRIEIX A WIS ENCIEL > TR LTE L. MA T, [N/A] & [NULL]
FPEOLLIBTOIDOPUDRNT 2R TS, ZhoDd~v—h—13IEdD SRS IZBWTEY T 55
BPFEE LRV ERIRT 205, ZOEMBEILO SRS OitidD A KD S RBMICHET 2 Z 21X
RAJRETH %. SRS & LTSN A NEIHE N L, B#E T 2 ZORPERMBFEL RN L HiKD
HELTRETHD) EWVWIHIRBEDD 5 20, REBRTREINSHLBDNERR T~ — 7 — % —HIZR
NF 2 TENLIINT 2EMBHAERZRE ST 5 5%k 5.

D = s OHIEIX NLP 128 2 HFEMEFE (FV; Fact Verification) [21] & 2 \WidHAS#EHER (NLI;
Natural Language Inference) [22, 23] D& X7 23#%4F 5. Transformer X—ZADHFIEHEAET
NERCTEREEIC L 27 Ta—F B8 EHTH 5 [24, 25, 26]. AEBRTIE [24, 25, 26] THREI NIz
fine-tuning FADRHET LD 5% [25] D RoBERTa % FV €71 LTHHAT 3.

HEDRRIZIE LLM-AggreFact N> F~—72 [25] OH 7ty b TOMREREHEY L. ANV
FY—ZWEEND T — XIMAN G L 722 XHE (claim) LMLy 2D 5 23&E (document) DT



# 2 LLM-AggreFact %7t v MIBF 3 fine-tuning FAE 7 /L DIERELLEL

fine-tuning FHAHET L TPR FNR FPR TNR G-mean

bin (RoBERTa-large) 0.872 0.128 0.504 0.496 0.658
AlignScore [24] nli (RoBERTa-large) 0.846 0.154 0.410 0.590  0.707
reg (RoBERTa-large) 0.905 0.095 0.581 0.419 0.616

DeBERTa-v3-large 0.203 0.797 0.102 0.898 0.427
MiniCheck [25] Flan-T5-large 0.769 0.231 0.377 0.623  0.692
RoBERTa-large 0.746 0.254 0.252 0.748  0.747
FactCG  [26] DeBERTa-v3-large 0.909 0.091 0.437 0.563  0.715

HbH, FHIIKL T “Supported” & %W i& “Unsupproted” @ 2 {HDIEME T LW ANHEIZ & - TS
INTVWE., £27—XD5%5 claim 2 1 D2DXDADP SR D, D document DFEHAHS 1,000 Bl E
10,000 KD T =R IREL TH 7y 2R L. ZHIAERTOHER OIRTUSEDT 572
DTH5. B, document (KT 2FEHOMHIBRIZ, £ 1 IR LE & S ICEBWNRD SRS OB
FThHrzicksd. ¥ 7y MAUIERT—%25 5,230 £, EFI7T—%25 1,228 FFDF 6,458 fED
F— R 7. MREfERE Y LTiE, HE®R (TPR; True Positive Rate, IEf]F—& D55 EFAH
EflHELZEE) ¢ FPRE (TNR; True Negative Rate, Bfl7 —X D 5 5 EFABEM & HIE
L72E1E) OBMAFE (G-mean) ZHAWE. EAEAFIDOES ST L THNT Y R X FEEEZER
T257-0THs. £ 2 1HEHEREZRT. FNR=1—-TPR » 2> FPR=1—-TNR TH 3. \WIHD
ETFABHOBMER 0.5 CREL. 20, HANETOIEY 7 AIZOWTOMED 0.5 U L& SHIEIE
SRIVEHET S, BB, IRNTOEFMIIIRKZ S b —27 VBB ARER D 2720, ZHRITESWTA
H%E5ELTWS. RoBERTa I 512 28, DeBERTa ¥ Flan-T5 i% 2,048 % LRy L™, Zh o
5 claim OFEBEH U 7ZBE AL LT document 2 F v > 7 IXHEIT 5. &F v > 7 T e iHimz
fToTIEZ 7 ADHIHEERRT, ZOHRKEEZBHEL OLBICHWS.

dectx(s, D) DFEHIZIZ Gunjal & Durrett 23885 L7z LLM 12HD < li X RfbFiE [27) ZHV 5.
ARFHRFIZ T DICLHOBERMEZHH L, K2 OMBEREAVWTCEHEERLZ 2205 2 DDA
Ty 70Ty T EPSRS. H#51E GPT-40 mini ZHWT, I OFEIMERO R/NEALZ (REF
LoD, HKTOMREMRENZRAMLTES L HIAEL TS, ARRTIIZORRAT v TOLMZH S
LLM ¥ LT gpt-oss:20b™" 2F|HT 2. £ L TEZEED LLM #am»aZEREh 379, B
API ZRA L7585 0RBNREIHIA M e R =S ) T4 ICHEPE L 270 TH 5. £7, SRS

O BETIE b — 2 Y LEBRAOBMTH B, EFAILI NI FAFHPRRB IR, MROBGMES X 0FHE Eo
fE D S, ARFEERTIE NLTK O word_tokenize IZ X 25E#(% b —2 oAl L THW .
*7 https://ollama.com/library/gpt-oss:20b
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https://ollama.com/library/gpt-oss:20b

(1,1) (TP+1,FN+1) (FP+1,TN+1

K ? [

Bernoulli BAC

1=1,2,.

3 BN T BHERMROER L BHEDET ML

BAC Yi

DEA MV (R1 DHEITTIIRL, BEXORRICEHDODD) ¥ s 2 EUHIZEE L XELHZ 5
Bk D £ LTHWS. RS A—&& [27] LAL 0.75 KR ET 5. HHORNERINT 572512 1
DD SRS 122 % 3 DRI ZITWV, Z0 5 TOFEED S % Bk ElE s 5.

sHRAEDHEIE

FROEY, D = s DFEHEITIZ fine-tuning FAD FV EF LIS 3HERZH WS, BIETROXD
Fll (s1,82,...,8,) KT 2 FV ETLOHESRE y = (y1,y2,...,yn) T DL, ERLIIEE P
R RIEY,yi/n LEHETESZ., LaL, K2 525055551 FV 7 VEELTERY. fIZF
H 3T BHEREDIALIE 0 THEICD DO TR T 1 LHEXNZ AR H 2. Ko
T, FV 27125 TEHIL 7 P % R 2R3 2BICGFHEDTRENE 2 B R T 2 0B H 5.

ZFITAERTIE, HOHENE 2 = (21,22,...,2,) ZANES, y ZHNEE T2 2 50IERFE
HIEK (BAC; Binary Asymmetric Channel) & LT FV 71D AHIBEFREZ ETLLL, Bayes
HEEWK X > TED PR REHET 22252 5. K3 IHEHEDZS T 7 4 HVETILE BAC D
iExE R, AEFTACBOVT gy BBHZEKTHD, ZhSNITNTEELHE LTifbh3. 7
77 4 WNVETFLDOEAMEZ DR ENRT R — R, KRR T 2 50T SRS IS
LTV, DI NIVCERET MRS EZRLTWS. ki3 k=), 2 TERIN, z 2 HREN
WKWEEDZEHTHS. BAC ORIOZILIIBERHERERLTEBD, tpr & fpr 20D 2 DD 8T X—&
RO, AJME 2z 251 O & EIFHER tpr, 0 O ¥ X ZHER fpr %7 X —&X 2§ 5% Bernoulli 71l
o THIIME y; PREIND Z R ERT 5.

T 2ODREZBEVTWVWS. 1 DHORERR, SXOEMBM 2 1383 0 o@D Bernoulli 47
A, WM THE I8 THS. BEICEIEXOEBIIEENIET S 5. flziX, BRI
ALl 5 2 DO ZDEB B ELT 2 HAL D B L EZ BN D, 2D, ARKIZIhoDMEMED
FRTEILE LY. UL, HERELEZ ECERT 2 2 3R#EETH 2. ZoRBNLH
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WNCIESUIRDE AN L 725728 (28], Mi—HIRFHIdE L VWeEZ SN, Z I TAERTIEHR
DAADRMIREHEEEL, ETHIMRERTH DRI XA—% 0 ZEALTHMLT S, 2 0H
DARENE, SEANE v; ODERIEZFDEME 2, BEUD R tpr, fpr DARIKFT S22 THS. FV £
FINC & ZHE AL » U TSR SN2 &S0 LTSI T s, LD - T, vy DM
Bl ysi ° 20 DOFHEMEMTTHZ L VWIREZEYTHZ L WVWRS.

XHE, BERNTRA—ROERIFME LT Beta HHiERET 2. Z4Ud Beta 574i2% Bernoulli 43
MOREHERDMATH Y, BRIMOMBHNNIEHAIFREICR 27D TH 5. 0 OFFNMHIIF T
X —%& (1,1) ® Beta & RET 2. ZOHME [0,1] LO—HoMeEMTHD, 6 1T 2H
AR EMSIRE LR NI L Z2EKT 2. £/2, tpr & fpr OFRIDMAIEEFNZEN, T X—X%
(TP +1,FN+1), (FP+1,TN+1) 3% Beta #fiki&&€F 5. ZZT, M= (TP,FN,FP,TN)
X FV £ 7L ORFIRFICG S NIRRT TH 2. ZhoOFRIDHIE, 7 X —% (1,1) D Beta %
RS fe L, “HMICED Bayes BH 21T o G BICFON2 FRAM L FMTH 5.

1 HELXOE m=)"y; 32k, &M Pk |y, M) DO —3VERD XS 2H T 5.

U m\[(n—m
P(k|y, M) o<B(k+1,n—k+1)Zkl:L <k1> (k_k1>
X B(ky + TP + 1,k — k1 + FN+ 1)
XxBm—ki+FP+1,n—k—m+k +TN+1).

ZIT, B, LU BRENZNLTD &S ITERSNS.
1
B(a,b):/ 2711 —2)"'de, L =max(0,k—n+m), U =min(k,m).
0

O B ICERL TV 2. 237 OSHBHERER r = k/n 0L LTERENS. n
BEZoNZXDOINZH L TERTHZ720, k& rid—X—ZHind 3. LER-T, £h53FR
TOM ke {0,1,...,n} IKHLT, HRERBEEILTO X5 ST 3.

P(r—’“|y,M)—P<k|y,M>.
n

Thbb, WEREBOEREE (0,1] LOBERUEICHIZER L 72 01MIC/% 5.

ERCIR 1T o DERELS L OBSUIRILORERICH T 2 FR M TH 5. AFEBRTIEX LLM ORERK
EH 2R L THMECERIEERT 2R DR L TWE. ZhthoifT TR HEI MR —D&E
ATRALTRENE 1 200935, 2LT, ZOREGTHOMRHELFMEEOMEME L TR
H5 5. £, HORAT7MBEENLMHERD 5% UL 22 EAKM e L THEEFREAXE2EH
L, e THliEs 5.
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4.4 RQ2 DO

EHEREIE O SRS ISR S N2 REABDEEE SRS KEENTWE 0 2R T 5. 207D, &
BREEFNIRNEHEHDODF 2 v 7 VR MEHIZTCIMERKT 5. Fxv 27U RMIEISHTELE(L SRS
ZHMTHRL, F= v 27 ORERIC X > TEEMEADBENEZ 7T 2.

Fx v 7V RMOFERICIE Boyachunk & DER(L [29] #BFI1CF 5. 51 ISO 29148 2 5E
IZLT SRS BEDLREHHEZEAL LTERMEL TV, #lx1X, #ZHEESED 3.3 fi “Usability
requirements” IZXHIG3 % S_12 1IDWTiE S_12 = {ubr, mec, mefc, msc} &7 %. EEDEEHIHE
HT®b, 1SO 29148 TOFRDERZ WML L 2RI TH 5. S 12 TIIUTDO XS TERSNS.

p=(1118

ubr = “usability requirements”,
mec = “measurable criteria of effectiveness in specific use contexts”,
mefc = “measurable criteria of efficiency in specific use contexts”,

msc = “measurable criteria of satisfaction in specific use contexts”.

fii e ORIGBIREZ IS T 2729, 5 X fcC T 2HBEES L Ex tRiLT5 22275, flzid,
Ess3 =S 12 = {ubr, mec, mefc,msc} TH5. Fxv 2 VR DLHAAIE UxEx ©755.
FxvZVAMDERICELT 2 DOBIERTT-72. 1 DXIHEHEOBMEHIFRTH 5. Boyachunk
5DEAICITBHEMED 1.4 fix 2 #i, 5.2 ST 2EAVEENLR V. Z2T, 150 29148 %
BEI Ery = {dbd}, By = {Ird, tndo, srof}, Fso = {aa} L E#T 5. SEHIUTOED TH 5.

dbd = “definitions for any words or phrases that have meaning beyond dictionaries”,
Ird = “list of referred documents”,

tndo = “document title, report number, date and publishing organization”,

srof = “sources which the references can be obtained from”,

aa = “acronyms and abbreviations used in the documents”.

—HT, 1.2 ficEENSHETH % cssh (= “consistency with the same statements in high-level
specifications”) 1ZFRH 2. ZHE ML ARAVDIERREICH 250h e —H T 2508 TH 2 Z L 2EK
TRHHTH 2723, 1L SRS DAZNRE TE2AHATIE NS ZHERTEL VLD THS. Fxv
7 VAL DITNTOEEE R C IR LTV .

$95 1 DOBERIHHOBELTH S, K4 ITERLEBEMEEZAMETERLTVS. WD2HhD
HEHHOMICIXEERZRMERD 5N 5. HlZiE, ubr,mec € E33 IZDWT ubr & mec 545 %. ubr
DERD mec TH D, mec DL D 2551 ubr DILBDH 3 L ARES. 72312, ubr DR
DL WTL BH1F mec DRSS ZNHDEBRDPHIFEL ARV, DD, wWEERICHZ2HEMTIE—7
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E1_3,3 E2 E3.1

gcigu Ird faapi
gcliu tnd'({ \;rof vlci
Es, E33
prq \ ubr
— N
snr dnr mec m£fc msc

/N AN

nts nssu athi mnota not adnw adpw

E37

scr pb

cct slhd fdm csa dicv  dp pehdec pchd uppl upcls upos

4 AL SRS DRlRICE EN BN FIHE MO EBR

DIEFEHM DK EE 525, ZOBRICE o THBILET 7. F = v 7T LEKRICIEA
[l DB B FRICHED W TR S 2 AL 21TV, REIGEFHTHV 3.

Fxv 2 ZOHEHECOVTHIAT 3. FEHH e € Ex KOWT, MROMEUE( SRS 0% X i
D dx ZHERELTUTRD 4 2D~V DWTFRhE5T 5.

EXIST e WKL TEERAH Y, 1SO 29148 THIHEXNZ ¢ DB DERICHILTW3S.
WRONG e ICBIL TatidAaid b, ISO 29148 THHI NS e DFLARDERICHIL TR,
N/A e ICBL T [IN/A] DEtidDH 2, H25W0IE e DIFRDZNZ L DELBRDDH 5.
NULL e WKBT 25027\, H25WIE dx 25 [NULL] 2205 X fioFofinikuv.

WRONG ICFZE 262 LT, ps € Eiq WZOWTHROERE( SRS A 1.1 & “Purpose” & LT
SRS HIROHW D AZEFHR L TWBIEENZHET 5. 1SO 29148 TlE “Delineate the purpose of the
software to be specified.” ¥ EZFZ, SRS TEHRINRY 7 b v = 7 DHINI DWW T DFEHE R X
NTNW27HTH5. [IN/A] DFtidh272< N/A AT Sacahfil & L TiE “There is no information
provided” R EDHIF BN D, T FIEEB L CEERED 2 B HFATEML, SEEMRL
FCFzv VR MVEED S, BRLZF 2y 7 VR MOV, AiROEEMOREMEICEWT
PUR TR B Z#EH S 5.
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AL : e DT ~ULDY EXIST OGS, TOHEHD LD EXISTICEE#EZ 3.
A2 e DTN N/A DBE,

(a) ZOBIHBE D Z ~LH EXIST DAADHEEF N/A ICE SR 5.

(b) ZOFTRTOTHEHD FNLH NULL DBEEENLE N/AICEEHZ 3.

AL 1 G EATEE RS 2 5B DIFEDIE S 2 RIEE B $ 2 5 DFEZ BT 5 2 & 2 IR L
TWa. BRI 2 I3ERBFE LRV EDORLBRD Z D BARHEICHKY T2 MO AL RN L 2 EKT
LAMMEMZ R L TW5. 2L, IRTOEREBIZOWTEARFELRWEEICRS. EidoM
Q% EDBIEC I NVOEFRPEE L ZRZETHEDELTNL. ZLT, UTORZHRET 5.

EXIST ¥ N/A OIEHH EXIST DOIEHBEK

R = - HRR = —.
v ENEE ’ 7 EXIST ¥ WRONG DIEEK

MR IIAIZHE(L SRS WX NANETHHD S5 5 COBRENIE L iz 2RT. ARG
BRENTWRIHEHD 55 ISO 29148 DIERICIEL A o TWAEIEZET. /2L, ZZTWSIEL
S LI ISO 29148 NDRFE X DA ZIET. FLRONEHTTD SRS OEKT % & 2 A ZHEFIT ML T
WAEPEIERLTOWARENWI LICERET 5.

RQ1 T 1 D0 SRS 1K L TEHEOEHEL SRS 24 L7223, RQ2 TEZOH D &G R R
b EWVIEHE(L SRS DA FFHEN SR Y 3%, RQ2 O HINIZEHE(L SRS 2 IEHEMEIC Y ORERETH
ZhERETHILTHS. 2D, (L SRS ONADILD SRS L EHRINICEE L TVWELY S
PRI R 2 1389, FHMIORTESGME Y $5. 2721, E¥E(L SRS 23» 2 HH I T 2% & A
TWze LTd, ZONENILD SRS KEENTWRY, H 5 WIIITTDRLIR L B - T3 AJREED
HB. DL —RERET 3720, L SRS KEFINZERHILO SRS KEDREEENT
WEDERTIEETH 2 EEEIRSE SRS %, RQ2 KB 2FHliRE L THEIRT 5.
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5 REER

5.1 RQ1 DR

525K 11 28 RQl OEBHERTH 2. FRICBI 3 ERILEAR P 2oV T, ARIIHEHRE
RIZOWTRLTWVS. FHERHEICH W% LLM Z 2 ST/ Lr— b L CRBLTED, &
LLM IZDWT Payy & Peaen TOMEREZNZN LT, FHIRLTWS. Y T Lz smdEHllfET
HY, SV TRUZEEHIEHETHS. 7 —N—3R2a7D B%-EHRMEERLTNVS. T5—N—
DR 2 B LA RTINS T 2 RMEZ L L THB D, KRFIIMIEHETH 5.

LI PIZEHT 3. (08) ¢ gemini-2.5-pro DHEERE, Pa 3—EH LT Peaen LA 2
P ZRL7. ZOHIMES KE L, Pay IOWTTARTD SRS ¥ LLM T L 2=EHIEIX 0.76,
IEfEX 0.90 THo7%. SRS Z L OffIEMEIX (10) O ¥ ZiTHEE 0.98, (09) D& ZIZHAKME 0.79
THo7. —H, Peacn T Parp EHBL THED/NE L, §XTD SRS & LLM T L 7 5HHIE
1& 0.60, MHIEEIX 0.68 TH o7z, gpt-5 DAL, TRTD SRS ITBWTEHAME & i IEED & B
12 050 2 R 57, (09) CTHRAKEZ LD, FHAMEX 0.26, FHIEMIE 0.05 THo7. MAT, fio
LLM & 7av7rofiagg el t (0 & (08), (09), (10) TREMAXMIELRSFTICTA
WKMELTED, GREEHZAREENE. 5 0RE2 5, LD SRS #EMEY LB AICKDIE
72 SRS AR TETWVADIE Py THB L WVWZ B, LLM BTHEET % 2 GPT Tlid gpt-4o »°
gpt-5 %, WFho ey 7Tt —EHLTLER 7. Gemini Tl gemini-2.5-flash 2MENI 728
At gemini-2.5-pro BMENMABRGEMRMEL TV, F72, Pay & Peacn TD, FHOHIEMED 21X
gpt—4o T 0.18, gpt-5 T 0.52 TH o 7DITH L, gemini-2.5-pro Tid 0.14, gemini-2.5-flash
TIX 0.07 THo7z. GPT TIE Pary & Peacn DHEREZEDY Gemini L HERL TKREL, Ty 7 MER
OEEEZIPTWMEAD D S W2 5. GPT & Gemini & THELT 3 & Payy TREMH A FRLE
THoDIZH L, Peacn Tl& Gemini 235E < 72 o 7z,

R RIWCEHT . RIZ P @3Bz ERZRLTED, $XTD SRS 3L LLM Of&E
2 HDIBD 20 FHZBWT, Payx &D D Peacn DI EVEME  MIEEZ/R L7z, JED SRS 1T
BENDERE XD HHF LU AEHE(L SRS 1E Payp & D B Peaen IC& o TEMI Nz Z EAVREB I N
5. 2L, ZOMMMER P OZN T 2 L KEWVEIFWVRIRW. Pegep IZDWVWTFTARTD SRS
¥ LLM T L 7253HE 0.59, FHIEMEIX 0.66 TH o7z, £72, gpt-5 B LU gemini-2.5-flash
Tl (07g) LS SRS 2B W THIIEMEAS 0.80 22 TW5—/5T, gpt-40 TIEFXTD SRS 2B
WT 0.50 RifICHE F o Tz, (07g) DO WFTHOD SRS IZBWVWTSH gpt-5 & gemini-2.5-flash
DIEMXEIE gpt-40 DZN L ER S FTICEAFIHFEL, BRICERZAHEELE V. LLM Mo
e Tid GPT Tld gpt-40 & Db gpt-5 A’ —H L TH <, Gemini TI¥ gemini-2.5-flash 7%

16



gemini-2.5-pro % (07p) ZFRWVT kA5 7.

— RQ1 AOEZE

Pan THAM S N7EHE(L SRS 13 LLM Z2Mb 3 EVEEERZRL, 7LD SRS ODNEZ IEMIZK
MTETWBE LFIiTE 3. — /T, Peacn & gpt-5, T2 gemini-2.5-flash THERI N7z
BHE(L SRS IXEWHBEEZRL, JTTOD SRS ICEHEENZEWE Pan £ D RFFL TV 2 & 3Tl
TE%. LaL, MEZRFICE/KETH-TORELL, HEXHHREOMIIE ML —FL 7
PEET 3 Z e DR EN. Z2OHTH, gemini-2.5-flash ¥ P,y OFEEE, HARES
CHEFF Lo OEBIEHHMINCHE , WIEEDONT Y ADRDBWEEFTH 2 LiHliTX 2.

Precision P Recall R
872 .922 309 5 460
40 702 x 082 | 153 405 4(7;3
gpt-4o X697 RRE Y267 435 .589
597
413 754 821 946 AL 675"
gpt-5 1 +233€3954 427 P X8 8500
845 987 633769 1960
i oE. | 665 X 016 Sh4T g T,
gemini-2.5-flash T 3 O o005
835 .
764 11 '_':378 267 455 477 663
. | 763 %
gemini-2.5-pro = T Sds —A406—"559—.609—.802
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
% Measured e  Corrected (Pa) e  Corrected (Peacn)
X5 SRS (01) 2H3 2@EH  HHR
Precision P Recall R
692 794 915 .021 -081 172 20
A 618 F—w———i ro—i x .299
gpt-4o +275 —e.712 F006-¢.110—hs%
264 638 812 960 6120 728 919
5 36 53— 53
gpt-5 099 %2237 7305 ! B3 65— 84T
579 714 771 910 .637 780 995
o | 579 1] : 39— 65 7—8——1
gemini-2.5-flash A95—%—9.663—'.814 '637‘;.(556—'.818—'.969
448
455 o6 675 890 592046 ¢ 713
. | . i
gemini-2.5-pro T35 132— 581 gsp—+38l e 0
—_— —_—
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
% Measured o  Corrected (Pa11) e  Corrected (Peacn)

M6 SRS (03) ¥f3 2@EEH L BER
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Precision P Recall R
674 -690 .829 .925 .067 '193"_254 394
gpt-40 1 : "&—.084—0.857—_@91 H 084 ®.287% 1 .471
A37 . 501 731
A 57 .804 994 204 g
5 270 —441 657 o— 50
gp 8T 489 279605807
687 .76 .828  .948 294 487 493 681
o | 687 T
gemini-2.5-flash _6{%.—..831_.' 969 to18— 434-.T 630
o .filzlz_ 843.4358 118 — A79
gemini-2.5-pro - A% SO 03% F 34— gE4t.428— 563
——— ——
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
% Measured e  Corrected (Pa11) e Corrected (Peacn)
7 SRS (07g) »3 2EEH & FHHR
Precision P Recall R
, . 126,
4o - T 590 715 .855 .037 x 221 428
gp 5} 454 798 +138 "35G 547
03 526 gss 818 | 981 472 631 799 i
| 2 o8 o pre———i o
gpt-5 Y152—9.283% 393 DOLTT e 707225
847 619
453
L 583 781 - T00_786 994
gemini-2.5-flash A A o 08 D8 x 800"
741 :
7 917 54T 55 695 | 543
. . i ~r———— ———
gemini-2.5-pro -~ % 800004 F491% 5908~ 685—.893
DYS
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
x  Measured e  Corrected (Pa) e  Corrected (Peacn)
8 SRS (07p) X3 2WEHE L HIE
Precision P Recall R
812 046 .. o-c
-633 %X FQA5—958 |—0—|'1‘MJ 'Z,E)(’ 44
gpt-4o 1 "—.642%'840-' 947 +261—575—.503
= 894
- .701__ 874 -340 717, .926
i ATT g e—Wt 5
gpt-5 ro—dgs— P TS G o
g 968 g .997]
! 942
858 g1, 907
ini-2.5- 1 =T vggy 7260 918
gemini-2.5-flash si3% 992" 907
964
.173 508 4761 - 2k
gemini-2.5-pro T97a 88T a1 r 431 s
T T T T T T T T T >I T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
% Measured o  Corrected (Pa1) e  Corrected (Peacn)

M9 SRS (08) 3 2@AH L BER
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Precision P Recall R

. 800 -946 .090 .
.565 *— gz0— LA X192 425
gpt-40 ' isye—e 33— OO 1 026 q05-" BT 628
811
827
=
o iy A2 ?;566 i _2().490“
gPt-5 1 “—e.0507.156 * e T 1% T060ary
808
g3 670 806 949 s 923
P = h ! i i ot x —e
gemini-2.5-flash .<s[>5""6"“fm' 807 X oRT7080
972
585 684 | 856 .993 327 ~491%1 '647(542
- | o—oo4 00 | 2 e o G
gemini-2.5-pro 012 661—e 790022 hgE 7897962
—_—— —_——
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
% Measured e  Corrected (Pa11) e Corrected (Peacn)
10 SRS (09) M35 2@EHR & FHHR
Precision P Recall R
921 ;
R -284 007 .105 242#-"5 e
i v 1 —— 485
gpt-4o 764% g0 221 t295—— 172 638
954
801 577 752 926
J 465 3% J —.55—-767—— 954
gpt-5 A —ifgpieaz oo REL BT a5
836 761859 955
742" ogg 700
i _ i < 950 i x ——
gemini-2.5-flash x g o x '_‘—4.732 85503
ag 504990 55T T2 g
- i o 955—. i 540r—%-bU)-—v-o
gemini-2.5-pro 286 F— 93— + 39— 582—— 805

0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
x  Measured e  Corrected (Pa1) e  Corrected (Peacn)

11 SRS (10) 3 2GR L IR

5.2 RQ2 DR

£ 306 912 RQ2 IETEEBERERT. & LLM IZ2WT Py BEY Peac ZHWEEE
OREERERLTWVWS. BB, o ZHNOBIHIENEELRT.

FFIIEHERICEE T 5. LLM o ich2b o3, MERIE—HL T Pa1 &Y b Peacn DHHE
V. KHZ GPT Tld Pap 2°5 Peacn NOEHEIZ K D MFER DA LR S N7z, gpt-40 TIF LT
1.82 fi512, gpt-5 T LT 141 fETHEMLTWS. F72, Peacy KB 2MBEROIMEMED F <,
gpt-4o TIEFHL T 0.82, gpt-5 TiX 0.94 2457z, FHZ gpt-5 & Peaen DHEETIE (07g) %
IR FRTD SRS IZBWTHFERD 0.90 A TED, mEfHix (09) TD 0.98 THo7z. —7,
Gemini IZBWVWT D Pyyy 5 Pegen NOUEDHRTEZH0DD, ZOMWMNEX GPT kHigs 2 &/h
X\, gemini-2.5-flash TIXFH LT 1.18 £, gemini-2.5-pro Tl 1.25 fFOMIMc ¥E - T
W3, BT, Peaen KB ZMBEROMNNED GPT ¥ KT % KW, gemini-2.5-flash TIXF
HfEix 0.67, BiEfEiZ 0.73 TH Y, gemini-2.5-pro TIFFHIMHEIF 0.64, BEMHEIZ 0.76 TH 5.
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RICERICERT 2. BYEIVWTHAD SRS B LLM, 7Yur 7 FOHARICBENTD 0.90
PEZRLTEBY, 256 FD5H 13 4 TIE 1.00 & o7z, F7z, (10) ZER TRTOD SRS 2BV
T Pay DD Poan DADEWEER L. 7270, LLM 70> 7 FOENC L AR TAE
REBIIFEDONR P o/, ZOZeh b, AREINFHEL SRS 32K LTEWEMEEZE LT
BDH, LLM 78 Y7 b OEWIKE LRWEE LEADERE N, Thbb, HEl SRS ITED
S 7B IHE I ISO 29148 DFERICI - TRliRE T3 LFHIiTE 5.

— RQ2 AD[EIZ
Peach 12 & DAERK X NL/-4ZHE(L SRS DMEFERIX, GPT Tl SRS 2K THHL T 0.88, Gemini

Tl 0.66 2R L7z, —H, Pan W& & DAERINFE SRS 3V THO LLM IZEWVTH Peacn
FRAOVESEID DB L TUEWERELEEZRLE. ZO50E,2S, GPT & Pew AWV
AT ISO 29148 TESR % GCibIH H %2 A 72 385k SRS 234 ATRET H % L FHHiT &
%. B2, gpt—5 ¥ Peacy DHIGETIZIEZL A LD SRS ICBWTHEED 0.90 22, RERD
FUETRLEVHEREZRLE. BORFIVTIhO LLM 8L 707 M2BWTH 0.90 DL
OEWEERHMERF L TE D, HEMERINIGEIEZONED WA ISO 29148 OFE/RICIH - T
SR XN T VWD Z e BRI T,

# 3 SRS (01) 203 2R AR # 4 SRS (03) 245 2 MR L AR
LLM Pann Peach LLM Pann Peach
gpt-4o 511( .944)  .856(1.000)  gpt-4o 444 ( 941)  .865( .963)
gpt-5 .656 ( .977) 911 ( .984) gpt-5 .733( .971) .933 (1.000)
gemini-2.5-flash  .689( .976) 711 (1 .984) gemini-2.5-flash  .578( .926) .611 (1.000)
gemini-2.5-pro .600 ( .977) .756 (1.000) gemini-2.5-pro 622 (.947) 667 ( .971)
# 5 SRS (07g) 1IT03 2R e HRHHR # 6 SRS (07p) T3 2 MR A=
LLM Pa1n Peach LLM Pann Peach
gpt-4o .389 ( .938) .878 ( .966) gpt-4o 411 ( .895) .844 ( .939)
gpt-5 678 ( .941) .878(1.000) gpt-5 .600 ( .914) 967 (1 .981)
gemini-2.5-flash  .456 ( .923) .556 (1.000) gemini-2.5-flash  .544( .926) 733 (1 .977)
gemini-2.5-pro .389 (1 .957) .700 (1.000) gemini-2.5-pro .400 (1 .920) .556 (.971)
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7 SRS (08) Z¥¥ 2R AR # 8 SRS (09) 1ZH5 2 MR AR

LLM Pall Peach LLM Pall Peach
gpt-4o 544 ( .964) 744 (1 .949) gpt-4o .371( .913) .753 ( .900)
gpt-5 .611( .974) .922(1.000) gpt-5 567 (.978) .978 (1.000)
gemini-2.5-flash  .544( .946) .689 (1 .926) gemini-2.5-flash  .500( .913) .667 (1 .980)
gemini-2.5-pro 567 (.974) 622 (.977) gemini-2.5-pro 456 (.974) .600 ( .977)

&9 SRS (10) Zx¥ 2R e A%
LLM Pa11 Peach
gpt-4o .478 (1.000) .778 (1.000)
gpt-5 .800( .977) .967 (1.000)
gemini-2.5-flash  .689(1.000) .733( .980)
gemini-2.5-pro 567 (.977) .589 ( .981)

5.3 EE

RQl B XU RQ2 DEBRERME LNLERICOVWTER T 5. AfiTlE LLM ¥ 7oy 7+ 0#Ewn
2 & IEHE(L SRS DRy, A1k 570D SRS ORHD 2 FICEHT 5.
1R#(L SRS ORBICLZHE

£ 101X LLM & 7r >y 7 OFHEE TER I NAZHE( SRS I22WT, JTdD SRS #HEHEY L
R O ZRL TV, & SRS SR ICHREZFHELTEIZ o, £ 10 XD, Py 3%
<D LLM IZBWTHHBELRSE X OSCERA 1 Rl 7213 1 MhEICE o TH D, 7LD SRS b Hg
L THAPIIRI XN 2 ERADTHEETES. DI eh 5, Pap & 2%l SRS XTERHEZ X

#£ 10 JTo SRS ZIHEY UAFHE(L SRS OFER L XD R

LLM IarF o REREER SR
P 0.285 0.320
gpt-4o
Peach 0856 0871
Pa11 0.767 1.317
gpt-5
Peach 3.256 4.742
. Pann 0.997 1.122
gemini-2.5-flash
Peacn 1.629 1.930
- Pann 0.635 0.737
gemini-2.5-pro
Peach 1061 1256
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3.1 Functionality ... B +

3.1.1 Submit Job - t
3.1.1.1 Introduction 3.1 Functions
This functional feature deals with the end-user (can also be The Libra scheduler includes several functional features:

used by the administrator) and is facilitated by the interface of ® Submit Job: Users submit jobs with parameters such as

the Sun Grid Engine cluster management system. ... budget and deadline.
3.1.1.2 Inputs e View Job Status: Users and administrators can view job
User Information — relevant user data such as name and details and execution progress.
authentication id that needs to be used to submit a job to the s ..
cluster.

gpt-40 & P,y; 12K 5 “Submit Job”

Job Information — about the job that the user wants to submit, +
as well as already pending jobs, to determine whether the +
cluster can accept more jobs and can cater to the particular 3.1 Functions ... Il
user job. The job details are provided in the functional feature The Libra Scheduler is designed to manage batch jobs on
Initialize Job. clusters by scheduling CPU time according to user utility. The
Cluster Information — Cluster Type and Scheduling mechanism following functions outline the fundamental actions required for
details, Current Load Status, Submission Directions and accepting and processing inputs, as well as generating outputs:
Criteria. 3.1.1 Submit Job

3.1.1.3 Processing * Inputs: User information, job information, and cluster
The cluster decides whether it is even open for job information.
submissions, and whether the user that is trying to submit job * Processing: Validates if the cluster is open for job
is a valid user or not. This decision is different from the submissions and verifies user credentials.
Accept/Reject Job feature described later on, which deals with * Outputs: Boolean values indicating submission acceptance
the situation when the cluster is open for job submissions, but and user verification.
will decide on whether to accept or reject a job based on job 3.1.2 View Job Status
parameters such as budget provided and deadline specified. * Inputs: User ID and password.

* Processing: Displays job details and execution progress.

3.1.1.4 Outputs i i N
* Outputs: User view of job status options.

Boolean — Whether the cluster is accepting submission or not.
Boolean — User verified or not.

S50 SRS TO “Submit Job” gpt-40 & P, I2&L D “Submit Job”

12 gpt-4o 12 &k 2#Z#E(L SRS @ 3.1 Hix Jtd SRS THIET % itk

FIITEONEZ BRI T 2MEHADH 2 2 \WVWR D, —H T, Peacn & gpt—4o LIADFTRTO LLM
WKBWCEBHMIEERE X Otk 1 %2 ERl->TE D, FH(L SRS OB K E T 2 EHA AR
DHoHN5. FHT gpt-5 13l LLM L THETH D, FBEB IO EIIWTLFILT 3 15
DIEWCHEMLTOWS., 20 &5 REHOBIMIITO SRS ICH N2 IEMOBVE % Ml 3 2 57 %2HKo
—J/T, FERSVEZSLEERECIELARENEDH 2. TN DEMEEIE RQL OEBICHE VT
P DEWVIHEAR L BWEBEERL, Peacy BZOHOMEAE R LI VI EREEENTHS. 2D
DO L — FA 75N T 2 ERMBEOHIENCRE L E 2 605, £, WEEE L bICEK
UETIER T 2 DESMEHTTO SRS b FF OGN R ZHOBME(L SRS D4R TH 2 Z e bRMIh .
EE, RQl OEBRTHAER L HHRIFFHIEKETH o7 gemini-2.5-flash & P,y OHEEIE
PR XBOLHEN L IR D 1 ISED 272, AT, Pay 225 Peaen NORLREDHIIA RQ2 D5
BCBHl XN EREORE TS LR E 2 6h 5. (L SRS Ot ENHMT 2 2T
ISO 29148 TER XN 2 FHEICHIGT 2 il ER I N 2RI EHE D, WEROM LoD -7
EEZONDTDTH 5.

TRy T MR GHAREHEEOENKEDP 72 GPT X 2EBHZID FiF5. K12 1%
gpt-40 & Pa1, Peacn ZHWTHEM S NAFHE SRS 2Dt ko7 SRS (01) O—fkHTH
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3.1 Functions ... ll

3.1.1 Submit Job
e Inputs:

m User information (name, authentication id)

m Job information: executable/data locations; system type;
maximum run time; job type (sequential or
embarrassingly parallel); budget; deadline

m Cluster information: current load status; submission
directions/criteria

e Validity checks:

m Verify whether the cluster is open for job submissions

m Verify that the submitting user is valid vci
e Sequence of operations:

m Check cluster submission state

m Authenticate/verify user

m Provide result to caller (distinct from Accept/Reject Job
decision) ras

e Outputs:
m Boolean: cluster accepting submissions
m Boolean: user verified
e Effect of parameters:
m None at this step beyond gating access; detailed effects

9.6.12 Functions
Define the fundamental actions that have to take place in the
software in accepting and processing the
inputs and in processing and generating the outputs, including:
a) validity checks on the inputs;  vci
b) exact sequence of operations;  eso
c) responses to abnormal situations, including:  ras
1) overflow;
2) communication facilities;
3) hardware faults and failures; and
4) error handling and recovery;
d) effect of parameters;  ¢p
e) relationship of outputs to inputs, including:  rsoi
1) input/output sequences; and
2) formulas for input to output conversion.
It may be appropriate to partition the functional requirements
into sub-functions or sub-processes.
This does not imply that the software design will also be

occur later EEO partitioned that way.
3.1.11 Abnormal situations and recovery @
e Overflow: [N/A] ep 3.1 IOV T D IS0 29148 IT & B Atk DRl

3.1.12 Relationship of outputs to inputs and formulas
e Input/output sequences: ... rsoi

gpt-5 & P, 12X 5 3.1 fili “Functions”

13 gpt-5 ¥ Peacn IC & ZHEHE(L SRS @ 3.1 fiz ISO 29148 12 & % 2R DA

5. BHEREICET S 3.1 fi “Functions” FICEE SNz, WRY 7 bv 27D 1 DOKETH S
“Submit Job” IZOWTORREZREHL TWVWD. K12 XD, Pai1 BEY Peaen 1T & 21 SRS 1
JED SRS AR TEAREDSHS MV b b, JLD SRS TiE “Introduction” % “Inputs” 72
ErWo HED T, MEEDOE RCRRESRM, Sl A AR, WHONEHBARIICE RS T
W3, ZO—FT, HFHEL SRS TR INLDONENEN SN TEERIERD AHHRICEH A TH
3. Peacn TS HKRIIMREFEINATVLE D DDOZFRIZRE D HIRILENTNE. 25D gpt-do
2 &2 HAOFEERMRI 2 Vo 2R, £ 10 TRENZEREOMHIPL RQL Tl X E
WHEEB X MEROCHEBRRICEE L EZAONS.

13 1% gpt-5 & Peach ZHWTAM I N7 ML SRS & ISO 29148 1 & % Glid D FiiHH o — &R K
TH 5. L SRS IOV TIE “Submit Job” 2 & 3.1 i “Functions” DFLbd 5 b —EZHME L
T L, 1SO 29148 125V Tid 3.1 HilCH T 2B 2R EH LTS, %7, RQ2 OFEBRTHW
FryZ VR MOFHEEHET 2EFA GRS LU TORL TS, FHE(L SRS TIEF = v 7 Ol
%o 7zatil %, ISO 29148 TIIHIHE O#HIICHEY T 25tz zh eI LTwad. M 12 1TRL
72 gpt—40 & Peaen WS X BEEARE LB T 2 &, gpt-5 1T &K 1%L SRS 1ZJED SRS K& EN L AR
EIDEZIMBFRTETVR I DHERTE . MAT, TOatakid 1SO 29148 WED W THEEL X LT
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+

3.5 Logical database requirements ...
e Data entities and relationships

° ..
e Integrity constraints

+

AN

User: uniquely identified user with authentication and
accounting profile; has many Jobs; has many
AccountingRecords.

Job: belongs to a User; has one JobParameters; has many
SchedulingAllocations (over time); is dispatched to one
Queue on one HostNode at a time; has many
AccountingRecords.

JobParameters: execution time (standalone),
executable/input locations, system type, budget, deadline,
job type (sequential or embarrassingly parallel).

der

User.username is unique; Users must be authenticated to

9.6.15 Logical database requirements

Specify the logical requirements for any information that is to
be placed into a database, including:

a) types of information used by various functions;

b) frequency of use;

c) accessing capabilities;

d) data entities and their relationships;
e) integrity constraints;  jcg

f) security; and

der

view their own job status.

m Job must reference a valid User and have a unique job id
(consistent with SGE).

m JobParameters.budget > 0;
JobParameters.execution_time > 0;
JobParameters.deadline > Job.submission_time.

m For accepted jobs, exactly one active SchedulingAllocation
per execution context; SchedulingAllocation.tickets > 0;
stride > 0; pass 2 0.

L ics

g) data retention requirements.

@ 3.5 B2 DWT D 180 29148 (2 & Bl DFEA

gpt-5 & P, 12X D 3.5 fiii “Logical database requirements”

14 gpt-5 ¥ Peoen I & B 1EHE(L SRS 0 3.5 ffiz 1SO 29148 I & 2 AR

WT, JTO SRS TEIARINCYID 31 S TWRWATKGEE (vei) REIEF (eso) 1DWTHHIGT
BATEHINATNS. 14 XA UHE#E(L SRS @ 5.2 #fi “Logical database requirements” ®—
T H D, 2 ZTHRROMEND A BN, T — XTI DORMAR % &AM RRIC R 5
TW3. 2L, 256D &5 RiBIEIED SRS IR TERD 72, ZD X D1, gpt-5 1FLD
SRS THI/RZ N WERIZOWT, ISO 29148 1220 Bl & MiseiNciid 3 2 HEAH3 A Sz,

s R SRS ICKF 5 RQ2 TOBEES S, LLM I & 2 #Eo i HERIC OV TR
BPELNS. Par DEIRXTRNTOERE —FICERT 2 RN TIRNEREICER 25T, HE:
DOXIED T AR EE 2 EHIZEIE SR TV, Peaen D & I ITEBAINTER T 5 /7 R CIZIEEICIH - 7248
EALAIAIRE & 72 208, ZAUCHE o THIZESFE LA 2 M2 5 2. 25 LF#HA RQL 2B 3
AR HEROED, RQ2 1B 2 Peacn DEWVIIFERICKBE N EZ BN,

7TD SRS DOFHICLBTE

JED SRS 12 I1SO 29148 DIHHA & —H 3§ 2 ilhERDBFEET 2355, £OWNAED ISO 29148 OIE
REWECART 20502 H0BHRE I, Ol E Z D % FHZHE SRS OtbicRALTL
¥ 5 —ZApEEMERE . fIZIE, TTOD SRS 1T “Purpose” £ WS HINRIT SN TWBIEE, 2D
WAD ISO 29148 TRD BN 2 Y 7 + v = 7 DHKTIER K BUZ SRS BHAOHEHN ZHHT 55
WBTHo/2 LTH, EEMED 1.1 & “Purpose” ¥ LTZFD X FHE XN 2 HHID Pay X Peacn,
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LLM ZMbIFHA . LBORERANELD A LR Y ORBZTFNNDICHEIBEINS D
WS ZoE RQ2 2B 2 GRME0RHEIE N5 —H & ko7,

MR 72% SRS DR XAV HEBMGRICHE L EZ 505, (07g) 1 Web ¥4 MBS % SRS
TH5. zoMWHELE, AHHES F—LZUBEPLTFIHOGLAR LD it 22> 7 Y DNERHT A b
MR 2 WV o T BB OEFRICEER D RV E TV, 1SO 29148 I FITY 7 b v = 7 OMERERI M
HOFRERDTWE D, ZOkS5BTmY =7 b SRS L FBMIEIMEL, 5L SRS DifEfE
RETFICHERNEFL - HRINS. EBEIC RQ2 OEEICBWTH, 3.1 i “Functions” Oitibld
ISO 29148 HER T 2 HH T o THEELEI M TV H DD, [N/A] & & b ICHIRS kD o IHEI
DWTIE faapi (= “basic actions that must occur in the software when processing and generating
outputs”) EFRWTFTNT NULL &HIEX Iz,

JED SRS 1T ISO 29148 HEKR T 2 RHE IS T2 HEMOFE LRV I & d RQL DHEERITH
BRRIEL D 3. Peaen IT &Ko THEMRSNEHE(L SRS 13 3.5 five 4 HizldLo e LT, IXNTOHI
AR EEATWS. —J5, RFEBTHGE L SRS OILXHEIIE 4 #i “Verification” 1ZHH2§ % itid
DEFNLTORVL. (07g) % (08), (10) TET R b DEMAVRE XN TIZWV S b DD BRI LRFIES
ZFANEEE TG I TRV, £/, 3.5 i “Logical database requirements” 122\ T % B
Y B HEIMHRINCFEET 2D (08) DATHS. (01), (03), (7Tp) IKEZdZ D “database” &
WS HEES SAERT, BERA D Rbokw. (07g) & (10) TRTF—EZR—ZANDEKIIH 5 B
DO THHARETH S LW ILBRITE EEoTWwa. (09) IFZAERI LRSI NTIZVWE B ZDOA
BRETEL TV, FHEL SRS 2B 2 Zh o Oitdicnt§ 2 GEHEITIZTTD SRS Dtk NAE %
A TAERP TS RBEE 2D, FEEROBRTIEIHE XV, 2D X5 RITXFICET B HEHRDK
HOEHEL SRS ODEERZETSELZ Kok EXIONS.

COMEAZEEICE T 2HEERO S bMRTES. K151 LLM & 7 ur 7 oF/HEaEIC
WS B IEERIEORENCE T 2 EERERT. FHIOEEGHRIEITNTO SRS TO, FHHHEDFIEE
KLTWS. —HD 4 B S KO OHEENT I3 Z DNED [N/A] DA THokr —ZAZRLTH
D, TUSIFEEGEROFENRI LRI L TVE. WINOHARTICB VTS 4 HiTHEHEGRFHHATRE
BGE IO R TZ DEIR DMV EHETE 2. 72, 3.5 BBV TD Peaey, TIEHEW
A EABEINS. —HT, gpt-do ¥ Pay TIE 3.5 HIOEAEAMMINCE . AL, 7
BR—=ZANDERDBFE LRV SRS 0 LTE [IN/A] 2L, MDD 25513324 BT % iR
WKHIH L TWeZedTH 5. LD SRS ICHEATHEHRIE FNRWEHEITIE, gpt-40 & Py OFEED
Peacn & ERHRHNC B2 M5C 20T 2 51T, BERDOM LICHMHEREL 7z WVWZR 5.
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gemini-2.5-flash gpt-5 gpt-4o

gemini-2.5-pro

4550 568
; :@.6 081
.6027/‘\\.-483
.6437 412 434 602
460434447

15 LLM t 7m Y7+ OMERIINS 2 BHEMEDH 2 ¥ 0@ &R
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6 =Ei

6.1 EEIZEDEH

RFFEORERE L TELIE, LLM 12X % SRS OMEEHEAS RE KBV THALRSZ 7+ —~<y &
B EOERERFOZ L ZRBLTWS. 20D 1 DO gpt-5 R EIALNT, 1SO 29148 DIEIC
BETHA5 3272012 780 SRS &b izl 2 LT 2 HAOFATH 2. Z0%EHE RQL
B 2 HEFEOFIETEAFNCE N D DD, HEARFRG MG 2 XS 2 LT EARRHEL 72
D55, FLROFMIC > TLOXETEIHHEL L TEKR I TOWEBROZHPEELIH, D
TIFERbLENS 372DTH 5.

ZORHEIZTEO SRS 1B Bl D TR MGES 2 FHRICHISHATRET H 5. FHiliEEZE ISO
29148 I E L, LLM HVER L7l SRS 2574132 Z & T, Jt® SRS ICBI 3l dBERORHE
PARRERRANCHIETE 5. FEBRICAFERTE, H8(L SRS 1I2BWT [N/A] HIEShZTHHOH
WIE® SRS X3 2 Sl DR LR WEIAER X iz, Z4ud 1SO 29148 AN #EHLE SRS O+5
TEOHEME Y LG E IR BRI ER O RENELENCAL SN Z e 2 EBRT 2. £/, RICRE
DRI N o7t UTHEMEIC X o TRERFGAERIEE XN 2 NS EHMHPEE SN2 720,
LE a7 —R3ZOREDHMICIRE L CRlbdoRREMRIT I L RS, 51T, RICERTRLE
M 15 Dk35i2, H2HICBIZ2HERDBEEINZOENCD 2R EEHA LD SRS IRV &% RKHE
L5%. ZhoWEZEHTAIETLEY 2 — BT 2K IOEBAHIEFTE 3.

X BIT, Puyy I & 2 HGEEHE(IIEHMERITD SRS 2 6 AERERSHIRL, HELPTVLEL L
THBKTE2AHEELRL TS, BEDT Y I 4 VEREDHEXMEL TLRT S LT,
FOERICE o TREFDRBENCERERT D Voo — AT —ZA0EZ 6N 5. HlZIE, HifiE
T OF MR SRS 2 diilc, BEELIERME A i b b X W BERGd R R R T 2 58
RENZINICHZS. RQL TEWEARINRINLZZE, Z0X5REBEHNNREZBICBVWTHE
BENF=HNEIITTO SRS WS U THAEMTH 2 L HIFF T 5.

72720, WIFROIGHIZBWTHAR S 7z SRS DAFIC KL MR EBIEIINEATDH 5.

6.2 MWERELORE

SRS ORLERELICIZZ N BRI K O DBTENRIREDSTFET 5. 1 DEFILD SRS IXEFEN 2
TRTOBEHRHILT LD IEECINBENTRIITy EV I TESLIEFRLRVETH L. RFKET
&, JLD SRS BT 2 Fil B EE SRS OWT D7 & a VITHIGNITATRETH % L RE L
TWw3. LHL, SRS oENZHEr#iAa 2 & ZORENFEITKILT 2 3B oR70». 207D, &
LN BT A ARANC RIE L, FRE L TERERDP IR R BN DH 5.
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H5 1 DL SRS 2ZH13 5 2 b TS 2 RYNICEEE L MI TR TH 5. BUI K
RYOBe LTE L —=H LV T4 VI8 FoNS. 2, BRYELHFEPY —Ra—-Fi
CORRY e OB EEZER T 2 EHMTH 25, LD SRS ITEOWTY V7 BRI TV 5
A, BEEEIC X > TENODPENCRZBNLH S, FL—HF LV T 4 OBWRILEEFHOHES
Wrawhid, fERe UTIRSFIEZ 2 S TR 5 5.

INHOHEIY 7 by 2 7THBCBOTHERRMEEZG SR LRk n- DERRIHE L 72
%. BURTREFENC X 2 3l M — OBEN LB TD 223, ZHUHES B RS 2 71835 2
b5, FlzZE, RQl THWRHEEER  BIRRICE D  FHIkEOfEH 55, ZOIETIX
BHELRTRD 2 D0 SRS IWH L THA DX T i S0 EREEZMET 2. oL X, o
HO Y OB SMROIDEREINE LB L1200 h b0 5 DT, MRMCHBHO~ Y © Y 75
TE3., ZOERZAMAT 2 2 CHEELOBRETRDNZER, $2b5EILD SRS ICOAIZEEIZ
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## Persona

You are an experienced requirements engineer.

## Instructions

You will be provided with:

- The original software requirements specification (SRS),
- The standard SRS section structure,

- Descriptions of the required content for each section.

Restructure the original SRS to conform to the standard structure.
Retain necessary and sufficient information from the original SRS.

Output "[N/A]" for any required content missing from the original SRS.

## Output format
Output strictly in Markdown (CommonMark) format.
Use only headers, paragraphs, and lists.

Do NOT use any tables, code blocks, HTML, or extension syntax (e.g., Mermaid).

## The original SRS

“““\n{srs_orig}\n‘ ‘¢

## The standard SRS section structure

‘¢“‘\n{std_structure}\n‘‘*

## Descriptions of the required content for each section

¢““\n{description}\n

## Output

¢ ‘markdown
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## Persona

You are an experienced requirements engineer.

## Instructions
You will be provided with:

- The original software requirements specification (SRS),

The standard SRS section structure,
- The section to be generated,

- The description of the required content for the section.

Restructure the original SRS to conform to the standard structure.
Output only the specified section.
Retain necessary and sufficient information from the original SRS.

Output "[N/A]" for any required content missing from the original SRS.

## Output format
Output strictly in Markdown (CommonMark) format.
Use only headers, paragraphs, and lists.

Do NOT use any tables, code blocks, HTML, or extension syntax (e.g., Mermaid).

## The original SRS

“““\n{srs_origt\n‘ ‘¢

## The standard SRS section structure

¢ “‘\n{std_structure}\n‘‘*

## The section to be generated

‘““\n{section_tobe_generated}\n‘ "

## The description of the required content for the section

ccc

‘““‘\n{description}\n

## Output
¢ ¢ ‘markdown

{section_tobe_generated}
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- // szl P(y; | tpr, fpr, 2;)

x Beta(tpr | TP + 1,FN + 1)Beta(fpr | FP + 1, TN + 1)d(tpr)d(fpr).

22T P(y; | tpr, fpr, z;) & (yi,2;) PEZ &I

P(y; = 1| tpr, fpr, z; = 1) = tpr,
P(y; = 0| tpr,fpr,z; = 1) = 1 — tpr,
P(y; = 1| tpr, fpr, z; = 0) = fpr,
P(y; = 0| tpr, fpr, z; = 0) = 1 — fpr
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b, KkoT, z 2 y ITNUTHEN 1 2R3 X5 BREBTFES
Zi={ilie{l,2,. ..}, z=1}, Yi={ilie{l,2,. .. n}y=1}
EEZDL, INHDOMEEETE (yi,2) ODETOHEDT T ERITE,

Ply | 2, M) //tpr\mm(l _ tpr) AanYE Iyl ZE0VA (1 _ )50
x Beta(tpr | TP + 1,FN + 1)Beta(fpr | FP + 1, TN + 1)d(tpr)d(fpr)

= /tpr'ZmYl‘(l — tpr)l 2" Beta(tpr | TP + 1, FN + 1)d(tpr)

X / fpr!ZiMil(1 — fpr)lZi0YY I Beta(fpr | FP + 1, TN + 1)d(fpr)

_ B(|ZinYi|+ TP+ 1,|ZiNY{ |+ FN +1)
B B(TP +1,FN +1)
XBﬂ%TWﬂ+FP+LMﬁOEﬂ+TN+E
B(FP+1,TN +1)

Y755, 5 TaM Y, 5=k OBAICROENZ ZLhd, TRTD 2 IZOWTTIRRL |Z)| =k k3
z DATHZ LUV, 22T, BEEED kL DRTFEESOK

‘Fk‘:{Z1|Z1C{1a27"'an}7 |Z1|:k}
% 2R,

P(k|y,M)o<B(k+1,n—k+1)ZZ o

1 k
xB(|ZiNY1|+TP+1,|Z1NYY|+ FN +1)
X B(|ZiNY1|+ FP+ 1,|Zf N Y| + TN + 1).

INTHEETTDOD —2NADGICEE. L2 LEBCOHREREZHAET 2RI IRTD k €

{0,1,...,n} ¥ Zy € Fi, COWTHIZ L 2R H 2720, &AT OQ") OFERNINEL 1. %

T, BRFEEDBEZEHMOACEHT 2 Z L CAHERDPHIMTE S X5 CREH T 3.
BHEADEZHE by = |Z NV BPRFE n . m=3, 4 DPORDE S CEHHETE 3.

|ZlﬁY1C|=k'—k1, ‘Z‘meﬂ:m—kl, |ZfﬂYf\=n—/€—m—|—k1.
INoZff5 & b OHEICOVTONICEIMLEST ZeHMATES. DD,

U
Plk|y, M) Blk+1n—k+1)Y > Ok iz
x B(ky +TP+ 1,k — ki +FN+1)
xBm—ki+FP+1,n—k—m+k +TN+1).

41



7272L, LU R ki 22D 5 5HOHPFHTHD,
L =max(0,k —n+m), U =min(k,m).
ZIT, VI BRE-oTWRLED, |[Z1NY| =k TH2L5K Z1 € Fr, DBEEZEZRD L,

e Y1 Om D 126 ky D 1 kD282 Z1nY BFEL,
. Y1 - =) iﬂtﬂb\%bo) (n—m) {0) 125 (k—kl) 0) 1 %/j&@%ﬁf:”’ Z1 Ciﬁﬁ‘?é

L7535 T, B OFEDEZDH ki WL TIDHEORIETRELEDLEINE DT,

U —
Pty M) O(B(k+1’”_k+1)zkl=L (Z) (ZZ>

X B(ky + TP+ 1,k — ki + FN+1)
xBm—ki+FP+1,n—k—m+k +TN+1).

INTHMEROEEREE O(n?) ICHRT % 7.
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8 C RQ2 OdFxzvIUXb

1.1 Purpose (E1.1)

O purpose of software (ps)
1.2 Scope (E1.2)

O the software product’s identifying (isp)
what software product will provide (spd)
benefit of the software product (spb)
objectives of the software product (spo)
goals of the software product (spg)

1.3.1 Product perspective (E1.3.1)

software system’s relationship to other related products (srrp)

software operation within the system interfaces (sosi)

software operation within the user interfaces (soui)

software operation within the hardware interfaces (sohi)

software operation within the software interfaces (soswi)

software operation within the communications interfacse (soci)
software operation within the memory (som)

software operation within the operations (s00)

software operation within the site adaprion requirements (sosar)
1.3.2 Product functions (E1.3.2)

major future functions of the software (mf)
1.3.3 User characteristics (E1.3.3)

general characteristics of the software product’s groups of users (gcigu)

general characteristics which influence usability (gciu)
1.3.4 Limitations (E1.3.4)

regulatory policies (rp)

limitations of hardware (hwl)

interfaces to other applications (ioa)

parallel operation (plo)

audit functions (af)

control functions (cf)

requirements of higher-order language (holr)

protocols of signal handshake (shp)

quality requirements (quar)

criticality of the application (ca)

O0O0O0O0O0O00O000G%0O00»0OwOOOoohOooooaOoeOoooao

considerations of safety and security (ssc)
O physical/mental considerations (pmc)

1.4 Definitions (E.4)
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O

definitions for any words or phrases that have meaning beyond dictionaries (dbd)

2 References (E»)

O

O

3

3.

OO0O0O00« 0000000000000 0»w0O0O0O00000

g
3.6
g
O
g

list of referred documents (lrd)

document title, report number, date and publishing organization (tndo)

sources which the references can be obtained from (srof)

Functions (E3.1)

basic actions that must take place in the software when receiving and processing inputs (faapi)
basic actions that must occur in the software when processing and generating outputs (fapgo)
checks of validity on the inputs (vci)

exact sequence of operations (eso)

responses to abnormal situations (ras)

parameters’ effect (ep)

relationship of inputs and outputs (rsoi)

Performance requirements (Fs3.2)

static numerical requirements (snr)

dynamic numerical requirements (dnr)

number of supported terminals (nts)

number of supported simultaneous users (nssu)

amount and type of handled information (athi)

numbers of transactions (nota)

number of tasks (not)

amount of the processed data within certain time periods for normal workload conditions (adnw)
amount of the processed data within certain time periods for peak workload conditions (adpw)
requirements of performance (prq)

Usability requirements (Es.3)

usability requirements (ubr)

measurable criteria of effectiveness in specific use contexts (mec)

measurable criteria of efficiency in specific use contexts (mefc)

measurable criteria of satisfaction in specific use contexts (msc)

Logical database requirements (Es3.5)

types of used information (tiuvf)

frequency of use (fqu)

accessing the capabilities (asc)

entities of data and their relationships (der)

constraints of integrity (ics)

requirements of data retention (drr)

Design constraints (Es.)

the software system design’s constraints which are imposed by external standards (ces)

the software system design’s constraints which are imposed by regulatory requirements (crr)

the software system design’s constraints which are imposed by project limitations (cpl)
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3.7 Software system attributes (Es.7)
O reliability (rb)

O availability (avb)
O security (scr)
O certain techniques of cryptographic (cct)
O data sets of specific log or history (slhd)
O certain functions to different modules (fdm)
O communications between some areas of the software product (csa)
O integrity of data for critical variables (dicv)
O privacy of data (dp)
O maintainability (mb)
O portability (pb)
O the percentage of elements with host-dependent code (pehdc)
O the percentage of hostdependent code (pchd)
O portable language use (uppl)
O particular compiler or language subset use (upcls)
O operating system use (upos)
3.8 Supporting information (E3.s)
O sample input/output formats (siof)
O cost analysis studies’ descriptions (dcas)
O user surveys’ results (rus)
O supporting or background information that can help the readers of the SRS (sbi)

O description of the problems which will be solved by the software (dpss)

O special packaging instructions for the code and the media for security, export, initial loading (spi)
4 Verification (Ej)

O approaches for verification (va)

O methods for qualifying the software (mqs)
5.1 Assumptions and dependencies (Es.1)

O factors which influence the requirements (far)
5.2 Acronyms and abbreviations (Fs.2)

O factors which influence the requirements (far)
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