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Abstract

As OSS adoption grows, license conflicts emerge as critical legal and technical challenges. Existing
compliance tools mainly focus on license identification and still rely on manual expert review for
compatibility decisions. In practice, compatibility depends not only on license clauses but also on
operational context, which makes automation difficult. We propose a structured approach in which an LLM
internalizes licensing rules without an external rule engine, predicts legal/technical/contextual attributes as
ternary vectors (+1, 0, -1), and directly decides compatibility given the context. The input includes full
license texts and integration/distribution details, and the model outputs sentence-level rationales to ensure
explainability. These results indicate that combining legal reasoning and contextual awareness in LLMs

can enable compatibility judgments without explicit rule engines, providing a foundation for automated
OSS license compliance.
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Table 1. Legal Attribute Definitions for Analyzing Compatibility Between OSS Licenses
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Table 3. Contextual Attribute Definitions for Analyzing Compatibility Between OSS Licenses
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Fig. 1. Overview of the proposed Model - LLM-based attribute extraction, context integration, and compatibility determination

_38_



k=l

2 ==X M212 A3

=

o2 E B!

(o]
NR

E

IFAZ

F

S|
[l

2

(=1
=

=

2025 9

O#E‘OIOME%
;Ommo\._l\l
%W%E;ﬁ%w;ﬂo%ﬂﬂ
]LW_.MW),@ oﬁoiau., Mom,ﬂﬁnumE%S
Wnﬂo?%ﬂ,mﬂ%@uwﬁow Lml,%ﬂ@_ﬂTw_.mﬂa@ﬂwE#
ﬁg?@ﬂéna = o .z 2 ,afwrw <+ T 2 %J@]Eﬂ@%l
_E%MHTMEH,EQOMWWK Wormﬂyéﬂéa‘%%é.mmoﬂu&rﬁro;_ﬂ oﬁﬂo
. ~ 1 7A.;0H 0 == -~ \.L. - LL‘LI ﬂ.H‘OI )
@ﬁg%ﬂ%@%ﬂﬂmw@Qﬁo%%wwrmw%ﬂﬁai:wwzﬂmﬁ% *E
o No 70 o~ o 5 = T oo~ =n T e ! o < °
maydegu%w;m%meﬂqwm%Hm%ﬂwwaiq%ﬁq B
m T oo EeoﬁOII%ﬁEm ,a.;o@nma.ﬂ%mf%ﬁﬂ LRy
Yoo 9 T e X w2 .ﬂ%5wur%éF T o oF o T
ﬂz@o%ﬁﬂ@ﬂ,@ aﬁ@mﬂ@m;mF,lﬁo;ﬁwgmo@hp oy R —
Mm,Dl.,.ryEaZmmﬂoL#OHTﬂoMunIPoﬂo_,oﬁ_A.3¢0Tnnqﬂ:.; i_.ewa&vl Miaﬁpdl.‘.r ,W.lx_,Ao
@ﬂméeotmqmc:ﬂ_%ﬂﬂﬂou ,MHHﬁouﬁmATwﬂ]#uTzoﬂom_.%i@Lﬂ W‘_i_.
ao%ula,zn;o*1@@amx Ea LE T G T oF Ew T
o8 T = o+ 3 o oF o o ofu W « nnom,w N X! ] o B N w0
W o L H - < ﬂl,Fllowmqo_a%ﬂé@ﬂﬁwﬂyl NI
@qu@ ,ﬂza‘vmﬂ%ﬂwa% = o u%ﬂiﬂ;%io L
ﬂ_,o__o@FqFa®. =7 e B = E Y Lﬂxﬂwiiiﬂ% 0 ©
gﬂﬂﬂ%«m@@%% vﬁ%%mFmM@sqggiﬁﬁvﬁﬁ% 0w P
! e X ﬂrL,lL T o oo X yH_ELﬂtq 2o o _ vl
oo,igﬁﬁ?wﬁﬁ?ﬂ?i;wiiii; TR
o R %W,ﬂ%lov 1 XET a Ao g T
3 T w R E}awrﬂiﬂ% o —
s . xﬁoﬁoﬂﬁyh.ﬂwzﬂﬂmﬂﬁiﬂ D._EW
w " o T AR T o oW oA - < o
5 2 T aImT Twy AP R e
o 7 o g ooy ®E Ty T e Gl "o
o o o & o qr = ol o] o
O o5 W = oﬁduuro. K W oor B Lo o =
= M %%Lzﬁr@@l_@6mﬂu’ ol A o ow
XL7 ,mlvA‘Ll;OL ET \./E EEE AL
(= S %%AE]EC T PSR- m = %o TE Wy _
= o L~ zoqo#oﬂo NSy o g @ oy W & ]mﬂéaﬁo/y
o % m7elg47uxﬁ%),iﬁﬂ,ﬂn%wr.m.mm_umo% = i = %%d%wgﬂTmﬂ
5o_- —_ o jilg —_ —1 . . ~
TS t@omg_z:quMgﬂmm%ﬂ@mbmmé_? A %%Mﬁ%ﬂ.ﬂ
4ﬂ% mmum:ma ﬂT) %ﬂplﬂodﬁA_Eé o T - o ﬁoéﬂwm
TR oL B ,%ﬂﬂmmwﬁ_ziﬂ%.mﬁwﬂw; G e = YR
= s 2 E " Qaﬁq(rnumai m(;xﬂﬂw ﬁlﬂz@zﬁﬁonél B
TR Q}%&r T O “Wﬂuﬂuarz_lwﬂ% .rm,ﬂ%ﬂm‘iﬂﬁ Hﬁr%%mﬂ]
M/ﬁ‘m‘_ﬂulo#oOfﬂd‘MIl‘__/ ‘_lﬂ_owoi_uumo,MﬂOtOtIOIIﬂ_l‘Mdlwﬂ —_ l_l_rn_i_l‘ﬂl«n,_lz_lﬂ R EATD ﬂAILHA_I
idu.qmoﬂrufﬂlxul%ij.iﬁllltJl Exﬁﬂow‘ BOTE o TR Eedu.ima_%A;o
TEE T wﬂﬂoﬂw __ﬁmwmonw%éme Moazqog%fa =% 2
ﬂwﬂuoweﬂ Eﬂﬂba@ﬂ ﬂﬁo,‘maﬂ,,ﬂmﬁimry\hﬂ@du auﬁruij.u_w_ﬁqﬂ‘urﬁruwhav;mww.éo
Lz%%iLmam%wa#ﬁmﬂ1,mof_gummqfﬁ oOé%.;ogﬁmZga,%
<0 jlis ) o' SI r = iy E_! + TR ol .© = S X \U| = K O—I -
n_uu17r1|7x Lo F o ow T tmnio (| ™ o = & N oo ar M P
- o M qomnm\h%iiwﬁ@ﬂﬁgw.zo ﬂkoq_.qut‘mu%ﬂoﬂoﬁﬁoh
ﬂmﬁmﬁ%ami%@_aﬁw@méﬂoﬂ%mbma W_owm@ﬂ;_l%%g%%m
78 mo”ﬁﬂootmﬂé.wﬂ_somm‘ﬂniﬁw@@Mwﬂwﬂ ﬂmwwnuoﬂaﬂx%oqrw_omﬂw
e 7T . PSS X =~ - o oK
Z.d.ord.lu,_%z,ﬂﬁ.xox ©» ° W= 7ﬂ%&ﬁ] iy
T ) : {75 JJo T -l
L 4amﬂgwnw,%sww
° cy 1ﬂe__\<§
ﬂai_lzedlp%ﬂ_lm_ﬂﬁll
N

-39 -



) 2 o L
_ w) o ® ‘NE oy B° LC 2,#0 e &l N D~ 1 ﬂ
T oo %ﬁMEM M Wo,m%é.mﬂwﬁ%%i - M@mu
-~ o A X : o) — LS = 0
Crg M T XL gy B%&fr%m%%ﬁr%ﬁﬁ T A
o_a%wﬁ.%@%odﬂm% & o T ® B T T . T o 5
) Topy T = o < To T oo o] T A o) wE RO g — o
f T o LU N b o o ll < X7 7o % ‘._C o HT Eﬁ - o) EW Qo
i%mﬁmo&am,xD%s iéﬂoﬂo:%HiEﬁ.mﬂ ~ W om oo
Fop R BE NG gy R RO T
NI =0T 5 © RV — 2y — a: (oo O W ogr 3 .. Tujy
I %u'@oiﬂﬁx%ﬂ%%L% w2t s E wm%%frao Sy n)aww$
M 7o ol & E Ity £ 1 Mo Mo o) gm A % Mo T <~ P 2
8 W o B e Ne O BO oy, o He T qr W Ar T 7z N 4
ol P T I A (g W R B oo T OE
™ L S T WA TTLMENE Low S 7w o 8
el wenET cbwdy o o G B I Gy 3 5
= - e = n 0 . X ~ ~ ]
- mEwEY s E Bl L BEP 2lpg &2 e S
0 s oy = O 0 o B W T ok BTN o}J = Aqr J
I - E,meﬂmwm.ﬂ,|gamﬂﬂ z R e R
G EypéTermTcsd frrwirwiosexy N i
N ,moﬁﬁe yHA_OHIELm_%ﬂA __Oﬁ‘quNEﬂLmutﬂuoEi]ﬂwg7dl. I N 4T
2 WA T oo < e o sHr e o dlelEe o~
ST S e I WER T MEL W W R DT
! G T
0lo
% = o Jor s g g MmN
_— = &
i PERE TR EYER % ww < & T oo e W B ST Ty
A T w2y ph W % o © = & i 6N o XA o o 2 B 2 T BT
Kk » g o o % N —_— T W o= ﬂH&l = = R EHI7
0 ol B R or W droo &y %o Mﬂ mﬂr‘ % ) [a) < o 5 3 = N mm s B
Y s mEy T oGy S DRTT L ESEIN woaw
o P was Zag®E oy ) ﬂﬁc up M IS =® g wow
) — — A - T = —_—
D pEEIL,afTTeEREiEL . FEASED Tud s
,Mo %wﬂ %d.%ww ﬂ&%%ﬂ%%%%% m_xﬂm%wx%md..wﬁﬂ mﬂ%%
| y o JE e o W Mo . = £} e
“ %E.mﬁﬁo%ﬂwmﬂﬂ%zﬁﬂ%@zlﬂo D, Fe s R EER L w2k
a7 B A a DR e T R oo W N AEvaWNEgETmO_s B o
) BN uﬂ%%ﬂxﬂﬁr%wﬁﬂg S W o _.ment.oﬂmcl4% o
=~ = T o L~ 0 T £3 7o o T T N ° X - DOy N
= %wwﬁ_%wwmw%ﬂ%ﬂ@%%%éﬂmo %4%%@7 R ook 2o
a [~ Ot/@uu/rﬂlz‘_E% W T = Mo = g Hoﬂﬁyiﬂuﬂ%ﬁ o
o) 17_A|‘Iﬂo,|7‘|OMEO Ot@A E\Iﬂll\l‘”qm#)a &O#O_HZ‘.#
ﬂﬂﬂ&%mTﬂEaﬁmﬂﬂ%%u%wm Wwwmimrim.mwﬂ%ﬂryﬂ )
A T R T e L o QO s EET R
— It ‘A.Zq N Ay ~ [Il) - gl —
pirlenotet e (BAE LT R PR R
° X2 oz o o m) omo . ! = o =) ph 0 = % -
%ﬂemﬂzﬂ@ai,ﬂ,mrmﬁA%%x%_m% TR iT LB TR %o
FUdhwmT TTUETGTE DS

= A2t

H, Latt;’

o

1, o0l

& '+1, 0, —1'gk

9

gl e 277 o o

A



20254 9

FRAZTEQ O

7I-7g

7tete| =2A

H21¢ X3z

P(yk <-1) = U(Tl Zk)y ]

_ 2(2)
Ply, < 0) = olr,—2z,), withr, <z,
Ly (FHAQ I9 &4): $49 ~XE &
2 e B9 QuPe QEow AFgah,

E4): FA%ke] £191 A
N}l s,
d% &8 », 2 0 AL
A5 wpaAste] &4 xgtet
A gom, B4 Ay Al at-least-one 7|5

o= srja.

G, < {1, ...,

ge] 09!

Z log(l—;k'i) 21(3)

i Z G,

= logr,; —

i€G,
L., (4848 &4
Leoysaise) (SR 3h
Z3A 8kt Lyonstartr) )=
o] Hyt ZA ¢, 9 &
e 7= nde
thoolw, y, =+

% y=—1 oW B8 2

ook

m

10194 ¢, +z,7

iy

)

—~

m> 0wz,

L

cons(attr)

M maX(O,m—sign(yk) . (2k+zk)> 2(4)
kilyl =1

Lcons(disc)%]-‘]}:_‘:—' é}/g ﬁi_\]oﬂ H]"ri‘oi 7]‘:]']
e W Bz B 08 wEel, 94 24
voll Bz CE &4& fgit)

—log softmaz(v)-,
+L

cons(disc) =

L., =L

cons

-A15)

conslattr) cons(disc)

NS 2 A A AT AEAA 28T

5. 45 &t

51 85 E7I =24 L ol ME +4
71 34L& &9 GPU(GeForce RTX 3090,

24GB) ol PyTorch/TransformersE 7]8Fo &

%319 th GPT-0SS-20BE 7|8F Zd 2 st
QLoRA 4bit) = WA= S AL, fp16
S 7B ow 35 bfle T4
SFAAL.
2 23]
25602 HAA &+
T7H —100
HA 3= 1eammg rate 26—4, cosine Z=7EH,
0.03, per-device batch 1, gradient
A3hal, seed 422 ANIAHES
&= WollA
= ZIEHE ot

3Zuy o
=2 12

warmup
accumulation 8% 11
Suagr) Wi
glo] M BBt
1, =57 generate 5 greedy
AHE-3HA

(Fl”F14 T17T7, C1~C6) %
g 5 A3 & dedo

FQ o]z Aol

=

o

pair-stratified 93
704/88/38% Al
- Z7A(rationale) - HE ¥

conditionally_compatible, in compatible)®] HE]

'\___‘
)

4 (compatible,

_41_



LLM Z|Hto| =&

_?£
u
o

x
>
00
il
0x
re
il
H
&
re
-

ez AAE et GrHERs sxg L E]
2  Fl(attr_macro_f1), <A <LX|(rat|

rat_fl_micro), % &4 A= (2-
A Aol B A EF AHEsHiTh

28 R0 A 2% 355
o ol male] 43 #ug
shgel met ol (318, |51 8)
B Susrks 4 o] Fhss.

r’l

Validation Loss vs 2-way Accuracy

-~ valloss
\ o dec_sce2ay

00155 \

\
0.0150 ~ees

/

S
, 00145 N

I
/
/

2way accuracy

0.0140 Mg

00135 S 02

0.0130 00
2 4 6 8 10
epoch

1% 2. Validation loss2t 2-way HEHE2| epoch
xol
Fig. 2. Trends of Validation Loss and 2-way
Accuracy over Epochs

19 3 (2-way vs 3-way Decision Accuracy)
e A% BAo Wasl melch
2-way+ S5 Wlu] 087-093 73He] HHUE
FAs A 3-wayE ZHF 073tollA T
086 oz fFoustAl Y. 53

FollAel AA 1ol ZshE A
compatible, condltlonal, conditional, incompatible
b Lol HAp HAadhes Fol7t BEH AT

SRRt

conditional ®

2-way vs 3-way Decision Accuracy

~o— dec_acc 2way

-VW
»

08 p o e e

2 4 6 8 10
epoch

a3 3. 2-wayet 3~way =& BHE HELo|
epoch® H|w
Figure 3. Comparison of 2-way and 3-way final
determination accuracy over epochs

I3 4(Attribute F1 & Rationale Metrics)&
&4 9 (attr_macro_fD¥ <A AR
(rat_hit_any, rat fl_micro)] E4F 7fA& Hof
U} attr_macro_fl1& %7] 063t A HZF 0.82
Hel2 A<53al, rat_hit_any®} rat fl_micro%®
SHER oA Zh2E oF 080, 069 TS 7153

. S50k epocholl A 7 A& HAs}E &
4 F1¥ 3-way AEE9] AdsS 7Rt @
10 Attribute F1 and Rationale Metrics
; =o= attr_macro f1
=&~ rat_hit_any
~o- rat f1_micro

score (0-1)

2 4 6 8 10
epoch

T2l 4 HM 22 Fi(attr_macro_f1)2t 2A

X| H(rat_hit_any, rat_f1_micro)2| epoch&d 0|
Figure 4. Trends of Attribute Macro F1 (attr_macro_f1) and
Rationale Metrics (rat_hit_any, rat_f1_micro) over Epochs

_42_



2025 9 pr=AZEQOAYE/ISE ==X H21d H3=

[1] Charlie Dai and Lee Sustar, “The Power Of
Open Source: Cloud-Native Is Transforming
As Al Takes The Limelight”, 2025, URL:
https://www.forrester.com/blogs/the-power—
of ~open—source-cloud—native-is—transformin
g—as—ai-takes—the-limelight/

0SS &-go] gt we} gholdx &g
[2] Schoettle, H.  Open source license
gl o g sl Al mgre = 3] .
w2 At A W S s compliance-why and how?. Computer, 52(8),
of sk dAR WFHAG VIE Eae TR pp63-67, 2019, DOIL:10.1109/MC.2019.2915690
A 7)50] AEsle] 2] HA | &% [3] German, D., Di Penta, M. A method for open
T, 9% FH A A e 7H 44 source license compliance of java applications.
o w [EEE software, 29(3), pp.58-63, 2012, DOL
s g3 9 F At BAE Yebso 101100 MS 201250 -
olell 2wl Mz o gt ARl e £k [4] T. Claburn, “Free-software warriors celebrate
2 & F2H A4S YAse LLMS 84530 landmark case that enforced GNU LGPL,”
24, gholMx ARy} A Wes ggo w The Register, Jan. 10, 2025. URL:
of 2R ue] 2Ac s A= kA shue https://www.theregister.com/2025/01/10/germ
o A o . . an_router_maker_avm lgpl/
=5= oo S = Sl
FEdhs mde Addt olg gt [6] D. Knop, “Confusion after lawsuit against
gpt-oss 7|9 IR1FY Y tha A gh5S A& AVM over Fritzbox firmware,” heise online,
sto] OSS ghold 9] FyAs AA s Jan. 17, 2025. URL:
B Qo] Zg v thew) 2o A, 95 httpS://WWW. .heise.de/en/neWS/Cor.lfusion*gfte
) B o L r-lawsuit—against-AVM-over-Fritzbox—firm
7 QAR Qo] HAI FAE dAEA AEs= ware—10247040 html
T WA ZEddas ARbek 24, [6] C. Piana, F. Pietrosanti, G. B. Gallus, and A.
A-vj3E-FA T Ae WS vkt FHAd BA Pianon, “The first AGPL compliance case
A2 APk AA, g 99 oA mjge settled in an Italian Court: a tale of
} e ‘ . compliance, license compatibility and source
F3 AY 7t B AHYE AAEAY &% S
53l A 7} 4 A2 A sATH o code availahility,” presented at the FOSDEM
A7z HolE R ffojdls AHER g, 2021, Brussels, Belgium, Feb. 6-7, 2021.
oy, F82 5 B3 EEZZX] A&l URL:https://archive.fosdem.org/2021/schedule
od F7H9 Bl e A9 o gt /event/agpleompliance/

[71 BLACKDUCK, “2024 OSSRA report: Open
source license compliance remains

2 AFE oA HEE 4 problematic”, 2024. URL:
FZIE =590 20259 % SWAZA https://www.blackduck.com/blog/ossra-licens
A A 24 7)Ao m ZaE e e-compliance-risks.html

[8] Stoltz, M. L. The penguin paradox: How the

(HA : Zeh= Ae|= 28 5 Fud o . .
e scope of derivative works in copyright

it 2 Aot zeld 2 As Ve, affects the effectiveness of the GNU GPL.
TAH S 0 RS-2023-00224818, 71098 100%) BUL Rev., 85, 1439. 2005

_43_



LLM 7|k X3t ofsh A &4 =&

njo
flltor

[9] World Law Group, “Norway: Open source &
copyleft licenses - how to ensure
commercially acceptable use”, 2024, URL:
https://www.theworldlawgroup.com/membe
rship/news/open-source—copyleft-licenses—
how-to—ensure-commercially—acceptable-us
e

[10] KEMP IT LAW, “Open Source Software:
the Affero GPL, the ‘as a Service’ world and
the CAL”, 2020, URL: https://kempitla
om/insights/open—source-software-the-affe
ro-gpl-the—-as—-a—service-world-and—the-ca
/

[11] Liu, T., Liy, C, Liu, T., Wang, H., Wu, G,
Liu, Y, Zhang, Y. Catch the butterfly:
Peeking into the terms and conflicts among
spdx licenses. In 2024 IEEE International
Conference on Software Analysis, Evolution
and Reengineering (SANER) pp. 477-488,
IEEE. 2024, March, DOL
10.1109/SANER60148.2024.00056

[12] Pfeiffer, R. H. License incompatibilities in
software  ecosystems. arXiv  preprint
arXiv:2203.01634, 2022, DOL
https://doi.org/10.48550/arXiv.2203.01634

[13]1 Li, B, Liu, C, Fan, L., Chen, S., Zhang, Z.,
Liu, Z. Open Source, Hidden Costs: A
Systematic Literature Review on OSS
License Management. IEEE Transactions on
Software Engineering. 2025, DO
10.1109/TSE.2025.3586411

[14] Gobeille, R. The fossology project. In
Proceedings of the 2008 international
working conference on Mining software
repositories pp. 47-50, 2008, May, DOL
https://doi.org/10.1145/1370750.1370763

[15] German, D. M., Manabe, Y., Inoue, K. A
sentence-matching method for automatic
license identification of source code files. In
Proceedings of the 25th IEEE/ACM
International Conference on Automated
Software Engineering pp. 437-446, 2010
September,

DOIL https://doi.org/10.1145/1858996.1859088

[16] scancode-toolkit, “scancode-toolkit,” 2024.
URL: https://github.com/aboutcode- org/
scancode-toolkKit,

[17] Kapitsaki, G. M., Kramer, F., Tselikas, N. D.
Automating the license compatibility
process in open source software with SPDX.
Journal of systems and software, 131,
386-401, 2017, DOL
https://doi.org/10.1016/j.js5.2016.06.064

[18] Kapitsaki, G. M., Paschalides, D. Identifying
terms in open source software license texts.
In 2017 24th Asia-Pacific Software
Engineering  Conference (APSEC)  pp.
540-545, IEEE. 2017, December, DOIL:
10.1109/APSEC.2017.62

[19] Cui, X., Wy, J., Wu, Y., Wang, X., Luo, T,
Qu, S, .. Yang, M. An empirical study of
license conflict in free and open source
software. In 2023 IEEE/ACM 45th
International ~ Conference on  Software
Engineering:  Software Engineering In
Practice (ICSE-SEIP) pp. 495-505, IEEE.
2023 May,

DOI: 10.1109/ICSE-SEIP58684.2023.00050

[20] Xu, S., Gao, Y., Fan, L., Liu, Z, Liu, Y., Ji,
H. Lidetector: License incompatibility
detection for open source software. ACM
Transactions on Software Engineering and
Methodology, 32(1), pp.1-28. 2023, DOIL
https://doi.org/10.1145/3518994

[21]1 Xu, S., Gao, Y., Fan, L., Li, L., Cai, X, Liu,
7. Liresolver: License incompatibility
resolution for open source software. In
Proceedings of the 32nd ACM SIGSOFT
International Symposium on  Software
Testing and Analysis pp. 652-663, 2023 July,
DOIL https://doi.org/10.1145/3597926.3598085

[22] Cui, X, W, J., Ling, X., Luo, T., Yang, M.,
Ou, W. Exploring Large Language Models
for Analyzing Open Source License
Conflicts: How Far Are We?. In 2025
IEEE/ACM 47th International Conference on
Software Engineering: Companion
Proceedings (ICSE-Companion) pp. 291-302,

- 44 -



2025 9 pr=AZEQOAYE/ISE ==X H21d H3=

IEEE. 2025, April, DOI :
10.1109/ICSE-Companion66252. 2025.00083

[23] Huang, L., Yu, W, Ma, W., Zhong, W.,
Feng, Z., Wang, H., ... Liu, T. A survey on
hallucination in large language models:
Principles, taxonomy, challenges, and open
questions. ACM Transactions on
Information Systems, 43(2), 1-55. 2025, DOL
https://doi.org/10.1145/370315

[24] C. De Roover, R. Wu, and E. Bouwers,
“Mining open source license usage
patterns,” in Proc. IEEE Int. Working Conf.
Mining Softw. Repositories, pp. 222 - 233,
2016,

[25] P. Liang, D. Lo, and F. Thung, “Automatic
discovery of license violation in open source
projects,” in Proc. 24th ACM SIGSOFT Int.
Symp. Found. Softw. Eng., pp. 647 - 658,
2016

[26] D. M. German and A. E. Hassan, “License
integration patterns: Addressing license
mismatches in component-based
development,” in Proc. 31st Int. Conf. Softw.
Eng., pp. 183 - 198, 2009

[27] Software Package Data Exchange (SPDX),
“SPDX specification version 2.3” SPDX
Workgroup, 2022.

[28] https://huggingface.co/openai/gpt-oss—20b

2022.02

2024.02
2024-AA

2019.2

2019-& A

<FHY k>

20113

2013.3
2016.3

2013.4-2016.3
2016-A A

<FH k>

_45_

N &b 2 TH

2= 2HDongWan Kim)

SERER L

AFE 2z e o83} 29
S s AFE G A4
Aol 2glo] 2ZE O AT
AT LER 9 AT

Fekes, AFA%

2559

u o],

gt o (Kyung-Yeob Park)

A& 87|« sk
A3TE gt AAL
Ao 2o} (F) A
IoT Hel B9l
W ERH 2

A4
Hld|o] ¥,

=& Z(YongJoon Joe)

2" %1]7112’%],
B A A48 B



LLM 7|2t =gt ofsf & £ F&

200302

2001-2006
2006-2014
2014-2016

2016-& A

<FEHA R

A1 =H (Dong-Myung Shin)

@

A7 &8 B
5 2nhE T2 EALY gl

AsdE ©@F

o] 229 o1 ()
LZEOIATE AT/
5ol A

QE LA ol Az 7
=, AR ESAESY, SW
HAFH BA - 7A, EEAQ

7, WEH 2

_46_



