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ABSTRACT

Open source software is used in various ways when developing new softwares all around the world. It requires rights and
responsibilities as a form of an open source software license. Because the license is a contract between original software developers of the
open source software and users, we must follow it and extremely cautious to avoid copyright infringement. In particular, we must verify
license compatibility when we develop new software using the existing open source softwares. However, license violation issues always
occur and lead to lawsuits so that they are having an adverse effect on the open source software ecosystem. Thus, in this paper, we
propose a method, OSLC-Vid, to identify license violations whether compatibility issues exist between open source softwares. The

proposed method is verified by the experiments to detect actual license violation cases.
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Table 1. Feature and Duty of Various Licenses [7-9]
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BRI 2.0 2.0 3.0 2.0 LA 1.0 /EPL 1.0
A BiDyz o | B
GPL 20, | ©P°h€ 51 MpL 1.0,
. . MPL 1.0, Apache GNU
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EPL 1.0 '
Permission to copy, modify, and 0 0 0 0 0 0 o o
release
Attach copy qf hgense at SW B 0 o 0 0 0 o o
distribution
Maintain copyright notices or
Attribution notices 0 0 0 0 0 0 0 0
whole whole derivative
Scope of source code distribution - - source file file module
source code works
code
Allow combined work and other |\ pional | 0| Conditional - 0 0 0 0
licenses to be deployed
Notify modifications on B B 0 0
amendment
Allow explicit patent licenses -
Licenses terminated when patent B
litigation filed
Restrictions on use of names, B B
trademarks, and trade names 0 0 0 0
Disclaimer of warranty 0 (0] 0O 0O (0] (0] (0]
Limitation of responsibility 0O (0] 0O 0O (0] (0] (0]
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4.2 Step 2: Conduct preprocessing
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Step 3: Find the association rule set
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Raw source code
class tongue twister

Declaration part it
o int?eter, Piper, picked, a, peck, of, pickled peppers

if...)
Execution part ~

Comments {// Initialize tongue twister

(1) Tokenization

‘class ‘ tongue_twister ‘ _init ‘ Peter ‘ pickled peppers ‘ If( ‘

(2) Collection

‘ tongue twister ‘ _ init ‘ pickled peppers ‘

(3) Selection

‘ tongue twister ‘ pickled peppers ‘

Fig. 4. Example of Preprocessing Stages
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Table 3. Testing Set Used in the Experiments

. Is the
No. Project fﬂ: Sire‘zﬁc];) compatibili
y violated?
A GSYVideoPlayer 463 79.5 No
B jitsi-meet 1,042 6.07 No
C logstash 1,670 19.1 No
D redd 323 17.1 No
E hls.js 364 141 No
FFmpeg-Compile-For-
F P gAn dmi‘; 27 28 Yes
G FFmpeg-Android 149 51.3 Yes
H FFmpeg]Jni 582 127 Yes
I ffplayer 6,809 81.5 Yes
] ExoPlayer-release-v2 | 1,169 7.66 Yes

R F9T 5 Y=F °
Axet dPA FE5S o7+ Apache 2.0 ol 25 717 2) OSLC-Vid A&
OX AN A b B S B e AR <N 3] _ -
QF & AZEJORE FAST AFE 3 Apache B omRo|a] Feks 7ML AZE7] 98 Javar]ute] 9=
20 spolads G SiarA] B b 2Bel GPL g0 glopas g v 278 RSk 28390
20 gpeldle =7 EAEA] g 29 h2Ede S A% dudss AT @ B0 ool e ¥
°F Apache 20 #oltl FHAL AWAENT 22 A2 goy moyo) 43 wE Y Y EF A719 02 (Recursive)
glol A A~ =9 oo g|= o] A A~ = Z 7] 3] = - - -
fold2 58 dovle GPL 20 #eld PEAS Lagn v 2ast BAL We A% HA9 olFol
©) Qg RZEMC] SAE Fstel F100R Table 3% v v v p o) 4 mER AREE BARS X3
1+ b Ay S EES G | hva =S = = - - -
2ol FAEAT AdAY AZEGo]E o]y Hoks FoA w1 e BASNEE ) 8T UL 429 A
HA o7k WAL AAMAE S B A AZES o A HAL FAsn AREA TE2E do]5e grEY
SRS Q 0= Holo] E Sthsl= 03X A ; . _
s ARRE I Qle Fokel FAl, fidete o E 429 Fe & vz A =l Fig 82 B A3 A3 4
AS7E B7) el & d7e) A9 2. P2 A3 FUE REAY ALY OF 22 2TEGO] F
N | , al1hel FFmpeg' s AAste] wo] Zol7h 11 &z U]
Table 2. Training Set Used in the Experiments A4 Ads o= woF)
h=3 i o = U = fLN .
o Pt # of Project 2 Ao Edgeld Mol dig dAT HAS AR, F
' : files | size(MB) L0917 9] whol7h AAEISIT. ole @ Tol5g o] g3 A
1 fimpeg 672 | w5 e 2gstel ¥4 A 494 duelEe Bl 2
2 FFmpegAdapter 332 45.9
3 mpc-qt 123 1.25 Ty - x|
4 orion 132 1.35 nUE HEE MNQ 2N E22H
5 ffmpegthumbnailer 68 172 kVTVideUEncuder?Decificatiun_H%quireHardwareAcceTerz.atedVideuEncuder -
a-very_long_option_name_that_will_need_to_be_ellipsized_around_here
6 Yet AHOther Process Monitor 202 224 k¥T¥ideoDecoderSpeci ficat ion_RequireHardwaredcceleratedVideoDecoder
7 Gplus 33588 529 AMF_Y | DEQ_ENCODER_HEYC_RATE_CONTROL_METHOD_LATENCY _CONSTRA | NED_YER
kVT¥ideoEncoderSpecificat fon_EnableHardwaredcceleratedyidecEncoder
8 Gstreamer 139 105 WOP_FLNC_ | D_W I DED_SURFACE_QUERY _GET_PUT_BI TS_Y _CB_CR_CAPABILITIES
9 JavaAV 69 299 AMF_Y | DEQ_ENCODER_HEVC_RA TE_CONTROL_METHOD_PEAK _CONSTRA I NED_YER
10 FFmpegCatapult 43 0.84 AMF_Y | DEQ_ENCODER_RATE _CONTROL _METHOD_LATENCY _CONSTRA | NED_YER
— kCMFormatDescriptionExtension_SanpleDescript ionExtensiondtoms
- php7-ffmpeg 9 0.51 AMF_Y | DEQ_ENCODER:_RATE _CONTROL _METHOD_PEAK_CONSTRAINED_VER
12 sgs—server 774 6.09 ASF_PL_FLAR_OFFSET_INTO_MEDI 4_OBJECT_LENGTH_FIELD_|5_DWORD
13 mpy 671 0.37 ASF _PL_FLAG_OFFSET _INTO_MEDI A_OBJECT _LENGTH_FIELD_ |S_WORD
- ASF _PL_FLAG_OFFSET _INTO_MEDI A_OBJECT_LENGTH_FIELD_ |S_BYTE
14 Ukplayer 729 292 kCMFormatDescriptionkey_PizelAspectRat ioHorizontal Spacing
15 mplayer 1,679 29.8 AMF_Y | DE0_ENCODER_HEYC_HEADERL | NSERT | ON_HODE_GOP_ALI GHED
16 Video-container—switcher 2965 303 AMF_Y | DEQ_ENCODER_HEYC_HEADERL | NSERT | ON_MODE_ | DR_AL | GNED
- kCMFormatDescriptionkey_PixelAspectRat ioYerticalSpacing
17 xvidcore 226 3.53 z
18 HandBrake 1,515 289 ) . )
Fig. 8. Partial Results of Preprocessing for FFmpeg
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{codec_id, pix_fimt, size t} — {time base}
{codec_id, pix_fint, time base} — {size t}
{codec_id, pix_fint} — {size t, time base}
{codec_id, size t} — {pix_fint, time base}
{pix_fimt, size t} — {codec_id, time base}
{size_t, time_base} — {codec_id, pix_fmt}
{pix_fint} — {codec_id, size t. time base}

{codec_id} — {pix_fmt, size t. time base}

Fig. 9. Partial Results of Association Rules

void *opaque;

char codec_name[32];

enum AVMediaType codec_type;
enum CodecTo[odec.1d] /- oee

only hardware ac ted formats are supported here.
enum PixelFormat

int capabilities;

av_get_cudec_tag_string(char 'buf,buf_size, unsigned int codec_tag);

#define FF_LOSS_RESOLUTION ©@x@@001 /**<
#define FF_LOSS_DEPTH 0x0002 /**<
#define FF_LOSS_COLORSPACE @x@084 /*7*<
#define FF_LOSS_ALPHA 0x8003
#define FF_LOSS_COLORQUANT @x@010
#define FF_LOSS_CHROMA %0020

AVRational[time_base]

int width, height;

Fig. 10. Example of the Rule Application
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Table 4. Verification of OSS that does not Violate Apache
License Compatibility

0SS D Verification result Identiﬁcatiop of compatibility
violations
A
B No license compatibility
C Verification success violation
(not violated) (Not detecting GPL-based

D 0SS in Apache-based 0SS)
E

Table 5. Verification of OSS that Violates Apache
License Compatibility

0SS D Verification result Identiﬁcatiop of. compatibility
violations
No license compatibility
P Verification failure violation
(not violated) (Not detecting GPL-based
OSS in Apache-based OSS)
G
H Verification success Licensg compatibility Violati(?n
I (violated) (Detecing GPL-based OSS in
Apache-based OSS)
J
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