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A Formal Foundation for Creative Commons Legal Codes

Kuntaiko Fusitaf! and Yasuyukr Tsukapaf!

Recently, the demands not only for appreciating contents but also for deriv-
ing and re-distributing them are increasing in the content distribution environ-
ment. To support such demands, Creative Commons offers a legal framework
that makes license providing easier. Creative Commons supplies the condition
of license providing as the Legal Codes. They are written, however, in natural
language, so that it will cost expensive and be difficult to automate processes
related to license providing. In this paper, we provide a formal semantics for
them by using many-sorted first-order logic. This will enable us to verify the
logical consistency of the Legal Codes and automate processes related to license
providing.
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Fig.1 The decision flow for license.
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gse62000000000000OO000O0OOOOOODOOO0OO0O cOOOObOOO
goooboobooboodooouoooobodooboboobooooooooboooOodo ebDOO
oooboooooooooooooooOoOo vrRIOCOOOOOOOOOO0O0O0000 =

5.7.2.2 0000000 NCOOOOOOO

gobooooo N O0O0OO0OoO0o0o0OsyNCOBYNC_SADBY. NCNDOOOODOOOODOO
ooooog
00 5.7.2.2.10

ooooooooooboooboo0o0ooooooooooooobooooboboooooon
gooooooooboobooboooooooooooooboobobbOOooboooooobooboon
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goooooooooooooooooooooooobooobooooooooobooobog

0000000000 NonCommercialJO0O000O
e NonCommercial(w,¢) 000000 wOOOO cOOO0OOOOOODOODOOOO
gooog
NonCommercial : Dagents X Deontents — {False, True}
Jo00000bO0bO0DOO0DoO00oO0obO 20000000000 NonCommercial [
goobooooboooboboooboooobooooobo

goooooboooooobobobobooboo
Va[(a € literature(c))
A(copyrightWks € type(a))

— NonCommercial(w, a)]

pooobobooobbooobooobbooobbooboboa
VaVb|[(a € literature(c))
A(copyrightWks € type(a))
A(a € literature(d))
A(secondWks € type(b))

— NonCommercial(w, b)]

5.7.2.3 0000000 NDOOOOOOO

5.71000000000000O0O0O0O0 NoOOOODOOOOBYNDOBY.NCNDODODODO
gobodoooobooooooooobooooooo

5.8 DUO0OO0OOOO0OOOOOOOOOOO

gobooooboooooooobooobooooboooobooo

gobobooooooooboobooboboboboooobooboobobooobooooo
gobobooooboooobooooboobooooooboboooboobooooboooo
goboboooobobooboboooboobobooboboboooboboboo
gooooboodooboooooooooooo
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goboooooooooooobooooooooboboooobobooboobOoooDoo
uoboodooboboooobooooobooooooooooo
oooboooob124000000000000O00O0O0O0O0OCOOODOOOOOGODOO
goboodobooobooobooooboboooooooooooDooo
ooooooooooobobodd queryoooooobOOOO0O0O0OO0OOoOoOoOoo
oooobobooooooodoooooobooodoooobobo0oo0oo cObOOOOODOoo
goboooooboooobooooon
og 5.8.10
gobooboooooooooooooboooobooobobooooOoboboOoooboDboboDn
gobooooboooooooobooooooooboboobooOoboOoboooDbbOOobobOOooDOoo
ooboooooooooo

gobooo oobobobooobooooobobOoboboob

gobooooooboooboooooboooooobooooooooboooooooobooOooon
gobooooobooooooooboooobooboooobooooobooobooboo

CR-1.0000000000O00O0OO
VactVa |[(a € literature(c))
A(copyrightWks € type(a))
ANw € owner(a))

— Perm(w, act, a, c)]

CR-2.00000000O0O0OOOOOOO
Vact Va [(a € literature(c))
A(copyrightWks € type(a))
ANw ¢ owner(a))

— —Perm(w, act, a, ¢)]

od 5.8.20
gbobooooooobooooobooooobooooboo
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goooo oooobooocooooboboOooooboobooOOOoOoOobOOobOOOOoOooobooon
ggooooooooooooooooobooooooooooooooboobooo
gooooooo

gobodooooodo oboooooooOooOobooOooOooOobcOoOoOOoOoOoooOooooon
gobooooobooooooooboooooooobooooooobooobboOobooboooDOoo
()boooU0oob0OO0oO(2)UoUooU0LOLOUOOLOU0OLOUODOUODUODO() O
00000 5810000000000 O0OLDLOODO((RRUDLOLODLDDULOOO

CR-3.
VactVaVb|[(a € literature(c))
A(copyrightWks € type(a))
A(a € literature(b))
A(secondWks € type(b))
(

AN (w € owner(a))

— Perm(w, act, b, b)]

6. 00O queryddd

gboooooboooboobooooboooobooboobobooobbobbobob
bobodoooboboooooooooboboboobooouooo queryd oo
e query?, (w,act,c,y) 00 FOOO0OO0OOO0O0O00 rle0000000000 w
ooboob et yObOQOOOOOOOO cOUOOOODOOODOOOO
gooooobooooooo
queryilet D ogents X Dactions X Decontents X D contents
— {Permit,Not-Permit,Undefined}
goboboooboooobooooooobooooboboooobooobooboOoobbooboDboOoono
00 pO0000000O0O0OODODODOOOOOCOCOCOOOOOOOO0O0O0O0O0O0O0O0O
gooa
od e.10
Alice 0 sky OOOO0O0OO0O0OO0O0OOOsky OODODOO 1yrics of sky O OODO
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U melody of sky UOUDOUOUODOODOOOOOLDODODOOOODO AliceD OO
goooo

gojoooooboobobbb s, 00oobbbbbbb0og, 0000000 obDo
ggo

¢ = sky

literature(sky) = {sky, lyrics of sky,melody of sky}

type(sky) = {copyrightWks}

type(lyrics of sky) = {copyrightWks}

type(melody of sky) = {copyrightWks}

owner(sky) = {Alice}

owner(lyrics of sky) = {Alice}

owner(melody of sky) = {Alice} L]

0oooooo LOOD0O0DO0DO0DO FOODODOODO0OCDOODOO0O0O0 wO OO
b0 et 000000 ~yO0OODODLOODOOOO cOOODODOOOODOODODOO
doooooopoooooo0 +-0OO000DODOO0OOOO0O0ODOOn

query? (w, act, ¢,y) = Permit <

LegalCodeL(ac, w,c,7v), B+ Perm(w, act, c,7)
query? (w, act, ¢,7) = Not-Permit <

LegalCodeL(ac, w,¢,v), E+F —Perm(w, act, ¢, )
query? (w, act, ¢,y) = Undefined <

LegalCode™ (z,w,c,7), E ¥ Perm(w, act, c,7)

A LegalCode” (z,w,c,7), E¥ —Perm(w, act, c,)

0000000000 CR(z,w,¢,7) 00000000000000000 LegalCode®
Jooooooooobo0o0U0b0 PO0O0O0OOODOODOOOODO0OwDOODOOD
ect 000000 yOOOODODOOOUOUO cOO0OO0O0OODDOODOOOOORDODDODODO
gooboooobooooo

queryg(w, act,c,y) = Permit &
CR(z,w,c,v), E F Perm(w, act,c, )

queryg(w, act,c,v) = Not-Permit <
CR(z,w,c¢,v), E F -Perm(w, act, ¢, )

queryg(w, act,c,v) = Undefined <
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(QFF A - A QBT A gPY A - A Notice(w, sky, Lcgy) A = A go8 A fEY = pfY) A

va[QFY A - A QY A gFY A -+ A Notice(w, sky, 1cgy) A -+ A gBY A

(a € literature(s ky)) A (copyrighths [S type(a)) - Perm(w, copy, a, sky)] A (1)

(QFF A o A QBT A gfY A - A Notice(w, sky, Lcgy) A - A gEF A fEY - pEY)

0 5 LegalCode™(Alice, w, sky, sky)
Fig.5 LegalCode™ (Alice, w, sky, sky).

CR(z,w,c,v), E ¥ Perm(w, act,c, )

A CR(z,w,c,v), E¥ -Perm(w, act, c,7y)
soddoooooocciinooouooooooooooooooooooooog
godbooooooooooDOooD0bU0U00wOOOOODOOD LOODODOOOOOOO
000 ¢c000000000 «t0000000000000000 queryZ(w, act, ¢, 7)
00000 queryZ(w, act,c,y) 00000000000 00000000
0000 10 query?(w, act, c,v) = Permit

gobobooooooooooa
0000 20 query? (w, act, c,y) = Not-Permit
goooooobobobooooood
0000 80 query? (w, act, c,y) = Undefined
A queryE (w, act, ¢,v) = Permit
gooooooobooooooa
0000 40 query?(w, act,c,v) = Undefined
A queryE (w, act, ¢,v) = Not-Permit
goboboobobbooobobooo
0000 50 query?(w,act,c,v) = Undefined
A queryE (w, act, ¢,v) = Undefined
goobooobobooooboooobobooobboooobooo
00 6.20
Alice 000 sky 00000000 BYOODOOOODOODOODOD OLegalCode®(Alice,
w,sky,sky) 00000000000 LegalCode® (Alice,w,sky,sky) 000000 50
goooooo
Bob € Doy 0 sky 0000000000000 0O0O0O0OCOOOO00O00O0 queryOd
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QFY A - A QEY A gPY A - A Notice(Bob, sky,Lcgy) A - A gil A fPY - pfY) A

(QBY A - A QBY A gPY A - A Notice(Bob, sky,Lcgy) A -+ A gBY A

(s ky € literature(s ky)) A (copyrightwks € type(s ky)) — Perm(Bob, copy, sky, sky)) A (2)

(QFY A - A QBY A gPY A -+ A Notice(Bob, sky,lcgy) A -+ A gBY A £BY - pBY)
06 U0O0ODO 10000000

Fig.6 Logical formula after appling inference rule 1.

gboobooooooooooooo
query;} (Bob, copy, sky, sky)

Bob O UOOOOODOODOOOODOODODLOOOOLOODLOObODDOOOOLOOD ELODOD
000000000 0b00oOO0Ogs50bO0b6200000000000000 BYODOO
oob skyOOOOOooooooboooobOboOoo0o0O e, 000000000000

Notice(Bob, sky, lcgpy)
goobobooooobb42000000000100000w0O BobOOOOOOO
ooboooooobo0o 100000 o0 sky UOODODOOODOOOOOOODOOOO
genuooood

06000000000 (2)0000000000E, O Notice(Bob, sky, Legy) 0 00
00000000000 (2) 0 Notice(Bob,sky,lcey) O DODOODOOOOOE, OO
000000 literature(sky) = {sky, lyrics of sky,melody of sky} 0000 (2)0
sky € literature(sky) 000000000 OE; O type(sky) = {copyrightWks} 0000
000000 OcopyrightWks € type(sky) 000000000 A---AQ AT A---AgE!
goobooooobooooboooooDbooOoOobobo420Dbb000D0O0OO0 20000
0000 (2) 0 Perm(Bob, copy, sky,sky) 0000000

000 LegalCode™ (Alice, w, sky, sky) 0 00 E; O 0 O Perm(Bob, copy, sky, sky) [
00000000 querys: (Bob, copy, sky,sky) =Permit 0O U0DO0D0O0 1000
O0Bob U sky UOODOODODOOOOOODODOODOODOO [ ]
oo 6.30

Alice 00 sky OODOODOOOO BYNDOOOOOOOODO

Bob 00 sky OO0 1lyrics of sky UO DO OOOOOO0OOO0ODOOCOOOODOOODO
query U0 0O0O0O0O0ODOOOODOODOOO
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queryt! . (Bob,adapt, lyrics of sky, sky)
goobobobbooooboooobD sy NDOUOOOODOODOODOODOO adapt O
gopboooboogsrioooooooooooooboboooDboboo
000000 querys! ,(Bob, adapt,lyrics of sky,sky) = Undefined 0 0 0O
000000000 ooU0oo0oUo0U0oO000o0UOO CR(Alice, w, sky,sky) O
gooogoogo
query¢} (Bob, adapt, lyrics of sky, sky)
gooboooboobooboobooog
000000oooooono CR-100 5810000000000

CR-1.00000D0O000DOOOOO
Vact Va [(a € literature(c))
A(copyrightWks € type(a))
A(w € owner(a))

— Perm(w, act, a, c)]

E, 00000000 literature(sky) = {sky,lyrics of sky,melody of sky} 000
a 000 lyrics of sky 00000 type(lyrics of sky) = {copyrightWks} 0O O0ODO
owner(lyrics of sky) = {Alice} 00 O U Perm(Bob, adapt, lyrics of sky,sky)O
gogooogoa

O00CR-200 581000000000

CR-2.00000000O0O0DOOOOODOO
Vact Va [(a € literature(c))
A(copyrightWks € type(a))
A(w ¢ owner(a))

— —Perm(w, act, a, c)]

OU00O0OCR-1000000D00O0U0D0 300000 wéowner(a) DOODOO
000000 owner(lyrics of sky) = {Alice} 00000000 U —-Perm(Bob, adapt,
lyrics of sky,sky) UO0OOOODO

00 OCR(Alice,w, sky, sky) 000 E; OO —Perm(Bob, adapt, lyrics of sky,sky)
000000000 queryt! (Bob, adapt, lyrics of sky,sky) = Not-Permit 0 00 0O
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Ubo00s00000Bob U sky U0UO 1yrics of sky UDUODUOOOODODOOO
gooooooon u

7. 0000

DRMUO Digital Rights ManagementO D00 0000000000000 OODOODOO
0000000000 6)-8) 0000000000 6) 000000 DRMOODOODOO
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
060000000000000000000000D0000D0000D00000000
000000000000 00000000000000 7)08)00000 XeMLY O
ODRLY 00O DRMODOOOOOOOODOODOOODOOOODOOODOOOD
000000000 7)08) 000000000000 D00NDDN0N0ND00NDDOoNooon
00000000D000000000000000000000000000000000
00000000000 00000000000000000000000000000

000000000000000000000000000000000000™W20
0000000000000 D00000D0D00000D00000D000000D0000nD
0000000000000 0000000000D000000000000000000
00000000000 D000000000000000000D00000000000g
00000000030000000000000000000000000000000
00000000000000000000000000000000000O0000CC
ODRMOOOODOOOOOODRMOOOOOXMLOODRLOOOOOOOOOOO
0000000000000 000000000000DRMOO0OOO00OO0OO000O0
000000000000000000000000000

8 0O 0O O

gobooooooooooooboooooboobooooobObooooobooooooon
goooooooobooooooobooooooooooooooocbOboooooooDo
goooooooooooobooooooboooobobobooOoooooooboooooooon
obbOqueryOOOOOooOoooooooooooogoo

goboobooooooobooooooooobooooooobooboooooooboooon
goooobooooooooooooboooooooooboboooooooooooooon
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