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Tém tit ndi dung

Cosmic Signature la mot giao thirc ngh¢ thuat tao sinh trén Arbitrum One. N6 van hanh nhu mot

chudi cac chu ky trinh dién c6 gidi han thoi gian. Trong mot chu ky, nguoi tham gia dat nét bit bang
ETH hodc bang CST, token ERC-20 cua giao thirc. Mdi nét but kéo dai dém nguoc cua chu ky, ghi
nhan mot lugt trong Tinh tuyén cta chu ky va ¢ thé khic CST méi. Khi dém nguge hét han va chu
ky duoc hoan tit, giao thirc phan phdi dy trit ETH ctia minh qua hon mudi ludng phan bd, khic mot
thé hé Cosmic Signature NFT méi, va chuyén mot phﬁn ¢b dinh dén Protocol Guild, co ché tai trg
cho hon 170 ngudi dong gop cdt 16i cho Ethereum. Khoang mot nira du trit dwoc chuyén sang chu ky
sau, nén mdi chu ky bat dau 16n hon chu ky trude.
Mbi Cosmic Signature NFT 1a mot ban két xuat tit dinh ctia bai toan ba vat thé hap dan, duoc tao tir
mot seed trén chudi va bét ky ai ciing c6 thé tai tao dén timg diém anh. Khong mang than kinh nao
cham vao hinh anh. Bai viét ndy mo ta day du co ché va thiét ké token, ghi lai nang cap V2 dang van
hanh hém nay, trinh bay nang cép V3 du kién, va néu cam két loai boé moi hinh thirc kiém soét dic
quyén khoi dia chi trién khai mot khi thiét ké hoan thanh.
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1. Gi6i thigu

Cosmic Signature bt du tir hai niém tin. Thir nhat, nghé thut tao sinh tha vi nhat khi khong c6 gi trong
n6 1a tuy tién: khi mdi hinh anh 1a dau ra cia mot qua trinh vat 1y, duoc c¢b dinh bai mot seed, va bat ky
ai cling co thé chay lai qua trinh d6 dé kiém chimg két qua. Thir hai, mot giao thirc giit ETH thay cho
nhitng ngudi tham gia ng ho mat cau tra 101 co hoc, d& doc cho cau hoi mdi wei di vé dau.



Két qua 1a mot giao thirc xay quanh thoi gian. Mot chu ky trinh dién mo ra, diy dan bang nét bit, va khép
lai khi ¢ém nguoc ctia nd can. Mot nét bat 1a mot hanh dong nho trén chudi: né mang ETH hodc CST, ¢6
thé mang mot 161 nhin ngén hodc mot tai san dinh kém, va né day thoi diém hoan tat cia chu ky xa hon
vé twong lai. Nguoi tham gia co nét but dimg cudi khi dém ngugc hét han, nét but cudi cing, s& hoan tat
chu ky. Hoan tt phan phdi du trit, khic cac NFT cta chu ky va chuén bi chu ky tiép theo.

Ba dic tinh neo giir thiét ké nay.

« Tinh tat dinh. Tac phim dugc tinh tir mot seed ghi trén chudi luc khic. Quy trinh két xuat 1a ma
nguén mg@, va cung mot seed ludn tao ra cung mot hinh anh va video, dén tung bit.

« Phan phbi co hoc. Ty 1& phan b 1a cac hing s6 trong hop dong di xac minh. Khong tai khoan tiy
quyét nao dung gitra ngudi tham gia va quy tic phan phdi, va khong vi nao ctia doi ngii nhan ETH
tur nét but.

« Mot vai tro hitu han cho d6i ngii. Quyén cua chi s hiru rat hep, bi khoa trong khi mét chu ky chay,
va duoc 1€én lich loai bé hoan toan khi cac nang c:?ip con lai duoc trién khai.

Bai viét nay 1a ban mo ta tham chiéu cua giao thirc. Muc 2 phac thao hé thong. Cac muc 3 dén 5 dic ta
chu ky, nét bit va phan bd. Muc 6 néi vé nghé thuét. Cac muc 7 dén 10 noi vé CST, neo gitr, Hoi df”)ng
Vii try va Hang hoa cong. Muc 11 néi vé bao mat va kha nang xac minh. Cac myc 12 va 13 ghi lai lich
st nang cap va con dudng dén phi tap trung hoan toan, va Muc 14 néu thing giao thirc khong phai 1a gi.
Céc con sb trong bai 12 hang s hop dong hodc gid tri liic ra mét ctia cac tham s6 trén chudi; cac hop dong
da trién khai, liét ké & Phu luc A, van 1a thim quyén cudi cung.

2. Tong quan giao thirc

Hé théng gdm mot hop dong cdt 16i va mot vanh cac hop ddng hep, don muc dich bao quanh. Hop dong
cot 181, trién khai sau mot proxy c6 thé nang cap, diéu hanh cac chu ky: n6 dinh chi phi nét bit, theo ddi
dém nguoc, giit Dy trit chu ky va thyuc thi hoan tt. Xung quanh no6 la token CST, bo suu tap Cosmic
Signature NFT, mot vi ky quy cho phén bd, hai vi neo giit, Kho Hang hoa cong, Dy trit truyén théng va
Hoi dong Vil try.

Thanh phin Vai tro

Hop dong giao thic Diéu hanh céac chu ky trinh dién: chi phi nét but, &&m nguoc, Dy trit chu ky va hoan tat.

CST (ERC-20) Token tham gia. Chi giao thirc méi khic duogc, bi dét khi chi cho nét but, va biéu thi trong
s0 diéu phoi sau khi dugc uy quyeén.

Cosmic Signature Téc phém ba vat thé tat dinh. Chi duoc khéc khi hoan tat, voi seed luu trén chudi.

NFT (ERC-721)
Random Walk NFT Mot b suu tap tao sinh trude d6 cta cung d6i ngli. Mang lai mure giam chi phi nét but
mdt 1an va mot luong Tinh tuyén neo gilr riéng.

Vi phéan b Ky quy cho cc phan bd ETH phu va tai san dinh kém vao nét but, véi mot thoi han nhan
vé mg.

Céc vi neo giit Mot cho Cosmic Signature NFT (phan phdi neo gitr ETH) va mot cho Random Walk
NFT (dién Tinh tuyén).

Kho Hang héa cong ~ Nhan va chuyén tiép phan b Hang hoa cong theo timg chu ky. Pon vi thu huong hién 1a
Protocol Guild.

Du trit truyén thong ~ Nhan 3.000 CST mdi chu ky cho truyén thong cong dong.

Hoi ddng Vil tru Co quan diéu phdi trén chudi, trong d6 CST duoc ty quyén biéu thi trong sb diéu phdi.




Quanh cac hop déng, mot hé sinh thai da 16n 1€n: ing dung tai app.cosmicsignature.com, san Axiom Zero
cho cac NFT, thanh khoan Uniswap cho CST trén Arbitrum, va Chaos Zero, mét noi du doan két qua chu
ky. Khong thir nao la bat budc. Moi co ché trong bai viét nay déu co thé thuc hién trye ti€p véi cac hop
ddng.

3. Chu ky trinh dién

Mot chu ky 1a mot khoang thoi gian. N6 mo ra v6i cac cira sb hiéu chinh gia giam dan, ddy dan bang nét
but, va két thic khi thoi diém hoan tat chu ky hét han va ai d6 hoan tat n6. Muc nay noi vé dong ho; Muc
4 no6i ve chinh cac nét but.

3.1 Mé chu ky va cira s6 hi¢u chinh ETH

Madi chu ky phai m& bang mot nét bt ETH, va ctra s6 hiéu chinh ETH dit chi phi ctia n6. Ctra s6 bat dau
& 2 1an chi phi m¢ dau thyc tra trong chu ky trudce va giam tuyén tinh vé san bang mot phan hai tram gia
tri khoi ddu do, cong mot wei. Vi cac tham sb lic ra mét, duong giam mat khoang hai ngay; thoi lwong
clia n6 gan v6i mirc ting thoi gian cua chu ky, nén nod gidn dan khi giao thire gia di. Néu cira s6 troi qua
hoan toan trudc khi cé ai dat nét but, chi phi chi don gian nam ¢ san. Chu ky dau tién mé & muc ¢b dinh
0,0001 ETH.

Co ché mo nay thuc hién kham pha gia ma khong céan s6 1€nh. Néu chu ky trude mo qua ré, viéc gap doi
khoi phuc bién d9; néu mirc gap doi lai qua cao, dwong giam hai ngay tim ra mirc ma ai d6 san long bat
dau.

3.2 Pém nguoc

Nét but mé khai dong dong hd, dit thoi diém hoan tat chu ky khoang 24 gid vé phia trudc véi cac tham
sO lic ra mat. Mdi nét bit tiép theo, di ETH hay CST, cong mirc ting thoi gian hién tai vao thoi diém
hoan tat di luu. Mirc ting khoi ddu ¢ dang mot gio va 16n thém 1% sau mdi chu ky hoan tat, nén cac chu
ky dai dan va toc d¢ khic NFT cham lai qua nim thang. Khéng c6 gi6i han ctng cho do dai mot chu ky
khi nét but van lién tuc xuét hién; trén thuc té, chi phi nét but ting dan khién viéc kéo dai v6 han tré nén
ton kém.

Viéc kéo dai ap 1én thoi gian da luu, khong phai thoi diém hién tai. Mot nét bat dat sau khi dém nguoc
da hét han, nhung trude khi viéc hoan tat dugc thyc thi, cong mot mirc tang vao gia tri da luu va gianh
12y vi tri nét but cuodi cung. N6 khong khaoi dong lai dong ho.

3.3 Hoan tat va cwra so hoan tat mé

Khi thoi diém hoan tat chu ky hét han, ngudi tham gia dat nét bat cudi ciing du diéu kién hoan tit. Hoan
tat la mot giao dich: n6 doc s6 du ETH cua giao thitc, phan phoi cac luong phan bo cua Muc 5, khac NFT
va CST ctia chu ky, ghi seed cho mdi tdc pham méi, va 1én lich chu ky tiép theo.

Ngu‘ori dat nét bat cudi ciing gifr quyén nély doc quyén trong 48 gid. Sau dé, cira s6 hoan tat mé bét dau:
bét ky ai cling c6 thé hoan tat, va hop dong coi ngu0’1 lam viéc do6 1a nguoi nhan cua chu ky, cuing m01
thir vai tro nay mang theo: phan ETH cua phan bo Signature, lan khic CST cta né, NFT cia no va quyen
uu tién véi cac tai san dinh kém. Quy tac nay cb y khong nhan nhuong. N6 giit giao thuc song néu mot
ngudi tham gia bién mét, va n6 khién sy bat can phai tra mot cai gia: mot ngudi nhan khong hanh dong
trong hai ngay da dé ngo vai trd cho ngudi goi dau tién.
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Sau khi hoan tat, chu ky tiép theo kich hoat sau mot do tré ngén, maéc dinh 30 phut, va cac cua s6 hiéu
chinh cua né mé ra.

4. Nét but

Nét bat 1a dau vao duy nhét cua giao thirc. M&i nét but, bt ké loai tién, kéo dai dém nguoc, ghi nhan mot
luot trong Tinh tuyén danh cho nguoi tham gia ctia chu ky, cap nhat cac dong ho bén bi ciia Muc 5.2, va
c6 thé khac CST tham gia nhu md t4 & Muc 7.1.

4.1 Nét but ETH

Sau nét bt md, mdi nét bat ETH nang chi phi nét but ETH tiép theo 1én 1%, cong mot wei. Chudi sé 1a
cong khai va chinh xac: bat ky ai ciing c6 thé doc chi phi hién tai tir hgp dong trude khi hanh dong. Phan
tra du vugt ngudng vun dugc hoan lai trong cing giao dich; dudi ngudng do, viéc hoan lai tén nhidu gas
hon s6 tién tra vé, nén ph?m chénh ¢ lai trong dy trir.

4.2 Pinh kém Random Walk NFT

Nguoi tham gia so hitu mot Random Walk NFT c6 thé dinh kém n6 vao mot nét but ETH dé giam 50%
chi phi cua nét but d6. NFT khong duge chuyén di; hop dong danh ddu n6 da dung. Mdi Random Walk
NFT chi c6 thé dinh kém dang mét lan qua moi chu ky, diéu khién mirc giam tré' thanh mot tai nguyén
tiéu hao va gan mot bo suu tap bén ngoai cd dinh vao dong chay cua giao thic.

4.3 Nét but CST

CST cho mét 18i vao thir hai. Cira s6 hiéu chinh CST bt dau ¢ 2 14n chi phi tra cho nét but CST trude, va
khong bao gid dudi 200 CST, rdi giam tuyén tinh vé khong trong thoi luong cia cira s6. Mdi nét but CST
khéi dong lai cira s tir gia tri khéi dau moi, va CST da chi bi dot, loai bo vinh vién khoi nguén cung.

Thoi luong cia cira so ty than 1a mot tham sé song, va 1a mot trong nhitng vong phan hoi ling 18 cua
giao thirc. N6 khoi dau tir mbe tham chiéu 12 gio. Mdi nét but ETH rit ngén n6 khoang 0,398%, va mdi
nét but CST kéo dai nd khoang 0,4%. Vi vay hoat dong ETH s6i dong déy nhanh duong giam cua CST,
khién nét bt CST sém tré nén hap dan; hoat dong CST so6i dong lai 1am cham né. Vong lip nay diy mdi
chu ky vé mot can can hai hoa gitra hai loai tién.

Vi dudng giam c6 thé cham khong, mot khoang yén lang dai c6 thé khién mot nét biat CST gan nhu khong
t6n gi. Do 1a co chu dich. N6 bao dam chu ky luon c6 thé duge kéo dai bai bat ky ai ndm gitt du chi mot it
CST, va viéc dbt trong mdi nét but CST gén ngudn cung cua token voi viée sir dung thyc té. Nguoi tham
gia giri nét but CST chi dinh chi phi t6i da ho chip nhan, nén mét nét but dén mudn hon du kién khong
thé chi nhidu hon murc dugc cho phép.

Nét but du tién ciia mdi chu ky phai 1a ETH; nét but CST kha dung tir nét but thi hai tré di.

4.4 Lo nhin va tai san dinh kém

Mot nét bit c6 thé mang 16i nhin t6i da 280 byte, ghi trén chudi cting véi nd. Mot nét but ciing c6 thé
dinh kém token ERC-20 hodac mot NFT ERC-721. Tai san dinh kém khong nhap vao dy trit ETH; chung
duoc vi phan bo giir, va ngudi nhan ciia chu ky ¢6 quyén wu tién nhan vé ching sau khi hoan tat, chiu
thoi han nhan vé mé ctia Muc 5.4.



5. Du trir chu Ky va cac ludng phan bo

Toan bo ETH tra cho nét bit tich lity trong hop dong giao thirc, cting v6i khoang mot nira du trix ctia moi
chu ky trude. SO du nay la Dy trit chu ky. Hoan tat doc né mét lan va phan phoi cac ty 1€ co dinh cia no.

5.1 Phéan phdi khi hoan tat

Phin cta Du trit chu

Ludng ETH ky Ngudi nhan

Phan b Signature 25% Nguoi nhan caa chu ky, thudng 1 nguoi dat nét but cudi
cung.

Phan bo Chién binh Thoi 8% Quan quan Bén bi giit vi tri 1au nhat (Muc 5.2).

gian

Phén b6 Hang hoa cong 7% Protocol Guild, qua Kho Hang hoa cong.

Phén phdi neo giit 6% Céc Cosmic Signature NFT dang neo gitt, theo ty 1¢.

ETH Tinh tuyén 4% 3 luot duge chon tir quy nét but cia chu ky, chia déu sb
tién.

Du trit tich 1ty ~50% (phan con lai) Chuyén tiép vao chu ky tiép theo.

Ty 1é phan tram dwoc tinh trén sé dw ETH ciia giao thire vao khoanh khdc hoan tdt.

Niam ludng dugc phan phdi cong lai bang mot nira dy trir. Phan con lai tich lity: giao thirc tich lity thay
vi it ra, vd mdi chu ky mé ra vé6i du trit 16n hon chu ky trude. Néu mét chu ky hoan tat ma khong co
Cosmic Signature NFT nao dang neo gitt, phan phoi neo gitt ctia chu ky d6 bi bd qua va phan ctia no cling
tich lity.

Ludng CST va NFT Phan phdi Ngudi nhan

Phan b6 Signature 1.000 CST va mot NFT Ngudi nhan cia chu ky.

Chién binh Thoi gian 1.000 CST va mot NFT Chién binh Thoi gian.

Quan quan Bén bi 1.000 CST va mot NFT Quén quan Bén bi.

Nét bat CST cudi cing 1.000 CST va mt NFT Nguoi tham gia dat nét but CST sau cung cua chu ky.

NFT Tinh tuyén 1.000 CST va mot NFT, 10 10 lugt dugc chon tir quy nét but.
lan

Tinh tuyén NFT neo gitt  1.000 CST va mét NFT, 10 10 lugt chon trén cac Random Walk NFT dang neo
lan gitr.

Du trit truyén thong 3.000 CST Truyén théng cong dong (Muc 7.1).

Vi vay mot chu ky dién hinh khic 24 Cosmic Signature NFT va 27.000 CST trong cac phan phdi c6 dinh,
cong voi lugng CST tham gia ma cac nét but riéng 1¢ da khic doc dudng. Chu ky khong co nét but CST
b6 qua ludng nét bat CST cudi cing; chu ky khong c6 Random Walk NFT dang neo giit bo qua Tinh
tuyén neo giir.

5.2 Quan quéin Bén bi va Chién binh Thoi gian

Hai ludng do sy bén bi thay vi vi tri. Quan quan Bén bi 1a ngudi tham gia gii vi tri nguoi dat nét but gan
nhat trong khoang lién tuc dai nhat cua chu ky: khoang lang dai nhat ma mét nét but don 1€ tru qua. Chién



binh Thoi gian & mot ting cao hon: nguoi tham gia giit chinh danh hiéu Quan quén Bén bi trong khoéng
lién tyc dai nhat.

Su khéc biét tinh té nhung co6 that. Mot nguoi tham gia dat nét bt vao mot budi chiéu cham rai va khong
bi thay thé trong mudi gio 14p nén mot khoang bén bi manh. Ho c6 khép lai chu ky véi vai tro Chién
binh Thoi gian hay khong tuy vao ky luc d6 dung vitng bao lau truéc khi mot nguoi tham gia khac vuot
qua. Bén bi do khoang lang ban tao ra; luéng Chrono do ky luc cua ban tru dugc bao lau. Cé hai chi dugc
quyét dinh khi hoan tat.

5.3 Tinh tuyén

Mdi nét but ghi nhan mot luot vao quy Tinh tuyén danh cho ngudi tham gia cua chu ky. Khi hoan tat,
hop dong chon 3 lugt cho ETH Tinh tuyén, chia déu 4% du trit, va 10 lugt cho NFT Tinh tuyén. Cac luot
chon ¢6 hoan lai, nén cung mot nguoi tham gia co thé duoc chon nhiéu 1an, va sb luot tang theo s6 nét
but di dat: tan suat duoc chon ty 18 véi mirc tham gia.

Mot Tinh tuyén NFET neo giit riéng chay trén cac Random Walk NFT dang neo giit: 10 luot chon, can
theo s& NFT mdi ngudi d neo giit. Ludng nay chi phan phdi CST va Cosmic Signature NFT; n6 khong
mang ETH.

D¢ ngau nhién phia sau cac luot chon nay dugc xay trén chudi khi hoan tat. Muc 11.3 mé ta nguodn va
han ché cua no.

5.4 Giao nhan, ky quy va thoi han

Viéc phan phéi duge ¢ y chia thanh day va kéo. ETH cua phéan b Signature di thing dén ngudi nhan
trong lic hoan tat, khoan chuyén Hang hoa cong ciing vay. ETH cta Chién binh Thoi gian va cac phan
ETH Tinh tuyén duoc dit vao vi phan bd, mot hop dong ky quy, tir d6 mdi ngudi nhan nhan vé khi thuan
tién. CST va NFT duoc khic truc tiép cho ngudi nhéan trong luc hoan tat.

Phan bd ky quy va tai san dinh kém cho 5 tuan. Sau d6, cac hop dong cho phép bét ky ai nhan vé mot
phan b chua duoc nhan cho chinh ho. Quy tic nay phan chiéu cira sé hoan tit mé: khong gi trong giao
thirc chd mai mot nguoi tham gia ving mat, va moi phan phdi cudi cing déu dén tay ngudi mudn nd. Hay
nhan vé kip thoi.

6. Nghé thuét: nhirng Signature ba vt thé tat dinh

M&i Cosmic Signature NFT 1a mot ban két xuat ctia bai toan ba vat thé hip dan: ba thién thé c6 khdi
lwong twong duong quay quanh nhau dudi luc hdp din Newton. Bai toan ba vat thé khong c6 nghiém
dang dong tong quat, va quy dao ctia n6 1a hdn don; mot thay ddi khong thé nhan ra trong diéu kién khoi
dau tao ra mot vii diéu hoan toan khac. Su hdn don dé la dong co cua b suu tdp. Seed quyét dinh diéu
kién khoi dau, vat 1y 1am phan con lai, va khong hai Signature nao lp lai.

Khong c6 mo hinh tao sinh nao tham gia & bat ky giai doan ndao. Khong c6 dit liéu hudn luyén, khong 13y
mau va khong cau 1énh. Quy trinh 1a mot mo phong vat 1y noi tiép bai mot bo két xuat, viét bang Rust,
cong bo dudi dang ma ngudn ma va hoan toan tat dinh.



6.1 Quy trinh

« Seed. Lic khéc, hop dong suy ra mét seed 32 byte tir dit liéu trén chudi (Muc 11.3) va luu nd cing
NFT. Seed khoi tao mot bo tao s6 ngau nhién SHA3-256; moi thir phia sau 1a ham thuan cia nd.

« M6 phong. Mot traim nghin cau hinh ¢mg vién dugc tich phan mot triéu budc vat Iy mdi cAu hinh,
ding bo tich phan symplectic Yoshida bac bdn, vén bao toan hanh vi ning lwong ctia hé trén nhitng
khoang dai.

+ Chon loc. Mot phép tong hop xép hang Borda chdm diém cac tng vién theo d6 hdn don va d déu
canh cta tam giac ma ba vét thé tao thanh, roi chon quy dao thu vi nhét vé thi giac ttr nhom.

« May quay. Mot chuyén dong may quay hinh elip cham réi dua diém nhin xuyén qua quy dao, mang
lai cho mdi Signature hi€u ung thi sai di¢n anh.

« Mau sic. Mau dugc pha trong khong gian cam nhén OKLab véi do tach sdc 120 d6 cho mdi vat
thé, diéu bién boi do troi va mot séng sin.

« Két xuat quang phd. Sau muoi tu dai budc song trai tir 380 dén 700 nanomet két xuat cac vét quy
dao v6i d6 day phu thudc van téc va do sau truong anh.

+ Hoan thién. Anh xa tong AgX, hiéu (mg bloom, cac 16p tinh van OpenSimplex va cin mau hoan
thién khung hinh.

Pau ra cho mdi NFT 1a mot anh PNG 16 bit va mot video H.265 dai 30 gidy.

6.2 Kha ning tai tao va gidy phép

Tinh tit dinh dugc bao dam bé'lng co ché, khong phai gia dinh. Cung mét seed tao ra cung mot hinh anh,
dén timg diém anh, trén bat ky may nao, va ma bam SHA-256 cua cac khung hinh d tao duoc kiém dinh
trong tich hop lién tuc. Vi moi seed duoc luu trén chudi va quy trinh 1a cong khai, bd suu tap khong phu
thudc vao may chu nao. Néu moi may chu bién mat vao ngdy mai, moi Signature déu c6 thé tao lai tir
chudi.

Chu s6 hitu c6 thé dat tén NFT cua minh trén chudi, toi da 32 byte. Hop dong, shader va quy trinh két

xuét thude dy an duoc cong bd theo CCO 1.0, khong bao luu quyén nao; cac phu thudc bén thu ba git
gidy phép riéng ctia chung.

7. Token CST

CST la token ERC-20 cua giao thirc. Ngudn cung ciia nd bét dau tir khong, va hop dong token chi nhan
1énh khic va @6t tir hop dong giao thirc. Moi CST dang luu hanh déu truy vé viéc tham gia mot chu ky.

7.1 Quy tic khic

CST di vao luu hanh qua ba dong. CST tham gia dugc khic lac dit nét but theo cong thire dudi day. CST
ghi nhan dugc khic khi hoan tat: 1.000 CST di cung mdi lan phan phdi NFT cua chu ky, 24 1an trong
mot chu ky dién hinh. Cubi cing, 3.000 CST mdi chu ky di vao Dy trit truyén thong, ma doi ngii ding
cho truyén thong cong dong; day la dong CST dinh ky duy nhat doi ngii diéu hudng, va né khong mang
quyén dic biét nao.

floor(sqrt(elapsedSincelLastGesture *x bidCstRewardAmountMultiplier
/ mainPrizeTimeIncrementInMicroSeconds))



CST tham gia dwoc khéc boi mét nét bit. Thoi gian tréi qua dwoe do ké tie nét bit trude va ty 1é theo mikc tang thoi
gian hién tqi cua chu ky.

Noi don gian, luong ndy ting theo cin bac hai ciia thoi gian ké tir nét bat trude. Mot nét but dén mot gidy
sau nét trude khac gan nhu khong cé gi; mot nét but két thic mot ngay yén lang khac hang tram CST.

Thoi gian ké tir nét bit truéc  CST tham gia

0 giay 0

1 gidy 1,73
60 giay 13,4
1 gio 104
1 ngay 509

Tinh véi mire tang thoi gian lic ra mat la ding 1 gio. Lieong thuec té tréi thdp hon mot chiit khi mike tang Ién dan;
ban xem triedc true tiép trong ing dung va hop dong la nguon chinh xdc.

7.2 D6t va dong lre ngudn cung

CST roi khoi lvu hanh mdi khi duoc chi: toan bo chi phi ctia mdi nét but CST bj d6t. Vi vay ngudn cung
duoc dinh hinh béi hanh vi. Chu ky yén éng khéc it CST tham gia, viéc diung CST s6i dong d6t ngudn
cung xubng, va cac dong ghi nhan va truyén thong ¢ dinh thém mot luong dy doan dugce 1 27.000 CST
mdi chu ky dién hinh. Khéng c6 gi6i han, khong khéc trude va khong phan danh cho doi ngi.

Chinh cong thirc cin béc hai 1a mot co ché kiém soat ngudn cung, duoc dua vao trong ning cap V2 (Muc
12.2). Thiét ké ban dau khic mot mirc ¢ dinh 100 CST mdi nét but, didu khién cac chudi nét bt téc do
may tré thanh nguén CST méi khong giGi han. Véi quy tic hién tai, mot loat nét bat don dap khic xap
xi khong, trong khi sy tham gia kién nhin méi 1a diéu tao ra ngudn cung.

7.3 Trong sb diéu phdi

CST ddng thoi 1a token trong sé ciia Hoi ddng Vil tru (Muc 9). Trong s kich hoat khi ty quyén: ngudi
ndm gitr iy quyén cho chinh minh hodc mdt dia chi khac, va tir 46 mdi CST biéu thi mot don vi trong sb
diéu phéi. Token ding cac diém kiém dya trén dau thoi gian, nén anh chyp nhanh ciia dé xuat tham chiéu
thoi gian thuc thay vi s6 khoi.

8. Neo gitr

Neo giit 13 hinh thirc gin két dai han cua giao thirc. Chu sé hiru c6 thé neo giit mot Cosmic Signature
NFT véi giao thirc; trong khi neo giir, n6 tich lity mot phan theo ty 1¢ ctia 6% phan phdi neo gitr mdi chu
ky. ETH tich lily dugc nhan vé khi g& neo. Khong c6 ky han cb dinh va khong cé phat, nhung neo gitt
1a quyét dinh mot 1an cho mdi NFT: m&i NFT chi dugc neo giir dang mot lan, nén g& neo chdm dut vinh
vién kha ning neo giit ctia NFT d6.

Quy tic mot-lan-duy-nhét thay lich khoa thong thudng bing mot lya chon khong thé dao ngugc, va nd
cho tap hop dang neo gitr mot cai gia thuc su khi roi di. Gitr mot NFT neo giir 1a quyét dinh song dong
mdi chu ky; g& neo 1a quyét dinh vinh vién.

Random Walk NFT neo giit riéng va véi muc dich khac: Random Walk NFT dang neo gilt nhan cac luot
chon trong Tinh tuyén NFT neo giit (Muc 5.3), 10 lugt mdi chu ky, mdi luot mang 1.000 CST va mot



Cosmic Signature NFT. Neo giit Random Walk khong mang phan phdi ETH. Cung quy tic mot-lan-duy-
nhat duoc ap dung.

9. Hoi dong Vii tru

Hoi dong Vi try 13 co quan diéu phdi trén chudi cua giao thirc, xdy trén khung Governor da dugc kiém
toan ctia OpenZeppelin vdi CST lam token trong s6. Bat ky dia chi nao ndm it nhat 100 CST trong sb
dugc uy quyén déu co thé gii mot dé xuat diu phdi. Dé xuat chd qua do tré didu phdi 2 ngay, réi mo
trong giai doan diéu phdi 2 tuan.

Mot dé xuat duoc thong qua khi hai diéu kién dong thoi ding: tan thanh vuot phan ddi, va trong sd tan
thanh cong bo trong cham tic sé diéu phdi 3% tong cung CST. Trong s6 phan dbi khong duge tinh vao
tac sd. Bay to trong s6 1a mot hanh dong mat mé, khong phai ¢ phan hay cong cu von, va viéc oy quyén
c6 thé thay doi bit ctr luc nao.

Hom nay Hoi dong diéu phdi song song véi vai trd chi s¢ hiru ¢6 gidi han cta doi ngii. Sau bude phi tap
trung ciia Muc 13, d6 1a 16p di€u phoi duy nhat ma giao thic co.

10. Hang hoa cong

Mbi chu ky chuyén 7% Du trit chu ky dén Kho Hang héa cong, ma don vi thy huong hién 1a Protocol
Guild, co ché tai trg tap thé cho hon 170 ngudi dong gop cdt 16i cho giao thirc Ethereum. Viéc chuyén
tiép dugc thuc thi trén chudi nhu mot phin ciia hoan tat; khong ai quyét dinh mdi chu ky ¢6 ton trong né
hay khéng. Giao thirc cang duoc st dung nhiéu, cang nhidu gi tri chay vé ha tang ma chinh Ethereum
nuong tua vao.

Lyle rat don gian. Cosmic Signature tdn tai vi 16p nén cua Ethereum tiép tuc hoat dong, va mot giao thure
song trén ha tang cong cdng nén tai trg cho no theo cach nd lam moi viéc khac: co hoc, theo lich, cong
khai. Kho cling nhan cac khodn dong gop ETH ty nguyén truc ti€p, ngoai bat ky chu ky nao.

Day la viéc chuyén tiép ETH dén mot dia chi hang hoa cong, hién 1a Protocol Guild. Day
khong phai 1a khoan déng gop tir thién hay quyén gop theo nghia thué ciia Hoa Ky, va Cosmic
Signature khong dua ra cam két nao vé cach xir Iy thué cta né & bat ky khu vuc phap 1y nao.

11. Bdo mit, d§ ngau nhién va kha nang xac minh

11.1 Ra soat dgc lap

Cudi nam 2025, Hacken da thuc hién mot cude ra soat bao mat doc lap cac hop déng Cosmic Signature,
bao gdm giao thirc c6t 181, token CST, ca hai tich hop NFT, cac vi neo giif, ciing cac hop dong vi va quan
1y hé thong hd trg. Bao cdo cudi clng, cong bd vao thang 1 nam 2026, 1iét ké 23 phat hién: khong c6 mirc
nghiém trong, khong c6 mirc cao, 3 trung binh, 8 thap va 12 mang tinh thong tin, phan 16n 1a nhitng can
nhic thiét ké da dugc xem xét va chip nhan véi 1y do bang van ban.

Bén canh ra soat thi cong, Hacken da kiém thir fuzz 14 bét bién cta hé théng, nhitng thudc tinh nhu )
du ETH cua giao thirc luén bang s6 da nap trir sé da phan phdi. Ca 14 déu gitr virng qua 10.000 luot chay.
Béo céo diy du la cong khai va dugc lién két trong phan tham chiéu.
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Ngoai ra soat bén ngoai, kho ma mang céac dic ta kiém chimg hinh thirc Certora, cdu hinh SMTChecker
cta Solidity, phan tich tinh Slither va m¢t b¢ kiém thir nham dén d6 phu hoan toan cac ma ngudn Solidity.

11.2 Thiét ké phong vé

« B0 chin tai nhap bao vé moi diém vao bén ngoai ciia hop dong cdt 15i.

« Kéo thay cho day: cac phan bé ETH phu va tai san dinh kém nidm trong ky quy thay vi dwoc giri
trong lac hoan tat, nén khong hop dong ngudi nhan nao c6 thé chin mot chu ky khép lai.

« Chuyén tiép chiu 16i: néu khoan chuyén Hang héa cong khong thé hoan thanh, hoan tt van tién
hanh va sy kién duoc ghi lai dé xir Iy sau.

« Khoa gitra cac chu ky: thay d6i tham sb cdt 18i va nang cap hop dong 1a bit kha trong khi mot chu
ky dang chay (Muc 13).

11.3 P9 ngiu nhién

Giao thuc can do ng?xu nhién hai 1an: cho cac luot chon Tinh tuyén khi hoan tt va cho seed ciia mdi
NFT méi. N6 xdy mot seed trén chudi bang cach gdp mé bam khdi trude, phi co sé hién tai va entropy
riéng ciia Arbitrum tir cac precompile ArbSys va ArbGasInfo: ma bam khéi Arbitrum trude, lugng gas
t6n dong va cac bo dém dinh gia L1. Cac gia tri riéng 1é sau d6 dugce rit tir seed nay bang keccak256. Cac
10i goi precompile chiu 16i; néu mét 10i goi khong kha dung, ciu trac ding cac ngudn con lai.

Day 1a chu nghia t6i gian c6 chu dich: khong oracle, khong ty ban bén ngoai, khong callback cé thé 1am
ket mot chu ky. Sy can nhic dugc néu thang. V& nguyén tic, sequencer c¢6 thé anh hudng dén cac dau
vao Cép khéi, va thiét ké gidi han pham vi ma anh huéng d6 co thé cham t&i. Cac lugt chon Tinh tuyén
va seed nghé thuat 1a nhiing noi duy nhét tiéu thu do ngﬁu nhién; dém nguoc, chudi chi phi nét but va
moi ty 1€ trong Muc 5 déu tat dinh. CAu trac duogc dung mot 14n mdi 1an hoan tat, va hoan tit 1a mot giao
dich cong khai bat ky ai ciing c6 thé giri.

11.4 Xac minh mé

Moi hop ddng déu dugc xac minh ma ngudn vai trang thai khép chinh xéc trén Sourcify cho Arbitrum
One (chudi 42161), tai cac dia chi ¢ dinh trong Phu luc A. Tinh tat dinh cua quy trinh nghé¢ thuat duoc
kiém dinh trong tich hop lién tuc bang ma bam SHA-256 cta cac khung hinh da két xuat. Ma thudc du
an 1a CCO: bat ky ai ciing c6 thé phan nhanh hop dong, bo két xuat hay trang web, va bat ky ai ciing c6
thé kiém tra bat ky Signature nao bang cach tao lai n6 tir seed.

12. Lich sir trién khai va con dwong phia trude

Cosmic Signature dugc thiét ké dé hoan thanh. Kha nang nang cép ton tai dé co ché co thé duoc hiéu
chinh theo hanh vi quan sat duoc trong giai doan dau doi cua giao thirc, va n6 két thuc khi thiét ké két
thuc. Muc nay ghi lai nhiing gi da trién khai va nhiing gi con lai.

12.1 V1: Ra mit

V1 ra mit giao thirc trén Arbitrum One sau mét proxy c6 thé nang cap UUPS: chu ky, nét but, cac ludng
phan b, neo giir, Hoi dong va quy trinh nghé thuét, vé co ban nhu mo ta trong bai viét nay. Nang cp
yéu cau chit s& hitu va chi ¢6 thé dién ra gifta cac chu ky. C6 y khong c6 co ché nao dé thay ddi hop dong
giita chu ky, bat ké hoan canh.
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12.2 Nang cip V2, dang vin hanh hém nay

V2 1a ban trién khai dang chay hém nay. N6 thyc hién ndm thay doi, mdi thay d6i 1a mot phan hdi trude
hanh vi quan sat dugc hoac duy kién.

* CST tham gia dong. Murc ¢ dinh 100 CST mdi nét but tré thanh cong thic can bac hai cia Muc
7.1. Khéc ¢b dinh bién cac chudi nét bt don dap thanh CST khong tén chi phi; quy tic méi khic
theo su kién nhan, khong theo tan suét.

+ Bao dam khic tdi thiéu. Moi phuong thirc nét but ¢6 thém mot tham s6 cho lwong CST tham gia
nho nhit ma nguoi tham gia chdp nhén, bao vé ho truéce nhitng dich chuyén thoi gian gitra lic ky
va lac thyc thi.

« Mot cira s6 hiéu chinh CST séng. Thoi lugng cua ctra s6 tré thanh mot gia tri duoc luu, phan tng
theo co cdu nét but (Muc 4.3), dé hai duong ETH va CST giit can bang cho nhau.

« Cira s6 doc quyén dai hon. Ctra s6 hoan tit doc quyén ciia nguoi dit nét but cudi ciing tang tir 24
1én 48 gio.

+ Siét chat thoi gian va phép tinh. Viée kéo dai dém ngugc nay ludn ap 1én thoi diém hoan tat da luu,
dong mot 16 hong trong dé nhimg nét bt CST gan nhu khong ton chi phi dit sau khi hét han c6
thé lién tuc day thoi han ra xa. Phép tinh 1én lich chu ky tiép theo ciing dugc siét chat dé khong cau
hinh tham s6 nao, du cuc doan dén dau, c6 thé ngan mét chu ky hoan tt.

12.3 Nang cdp V3 du kién

V3, hién dang duogc phat trién trong kho ma cong khai, thay d6i dung mot didu: gia cua viéc hanh dong
mudn. Trong 20 phut cudi trudc thoi diém hoan tat chu ky, moi chi phi nét bat, di ETH, ETH kém
Random Walk NFT hay CST, dugc nhan v6i mot hé ) cong thém tang theo da thurc tr 1 lan 1én 10 lan,
cham 10 lan tai thoi han va gitr & d6 cho bat ky nét bt nao dat trong gid bu.

m(t) =1+9 - (t/ T)"8, véi T = 20 phut
Hé 56 cong thém chi phi cudi chu ky, véi t la thoi gian dd tréi qua trong cira s6 20 phiit cuoi.

S6 mil quan trong. Vi dudng ting 1a bac tdm, hé sé gan nhu vo hinh trong phan 16n cira s6 va chi doc 1én
0 nhitng phut cuoi: khoang 1,04 1an muoi phuat trude thoi han, khoang 1,9 1an khi con ndm phut, khoang
7 1an khi con mot phut, va 10 lan ¢ khong.

Y dinh la thay di giai doan cudi. Dudi V2, chd dén nhing gidy cubi dé dat nét bt gin nhu khong ton gi,
nén mot chu ky c6 thé két thiic trong mot loat cac nude di canh thoi gian it ¥ nghia. Dudi V3, mot nét but
phat chot 1a mot tuyén bd dit gia, sy tham gia bén vitng xuyén chu ky tuong ddi ré, va cac ludng bén bi
cua Muc 5.2 tré nén kho bi tap kich hon nhiéu. Cac tham sd chinh xac c6 thé con duge tinh chinh trude
khi trién khai; co ché dung nhu da mé ta.

13. Con dwong dén phi tip trung hoan toan

Giao thtrc hién ¢6 mot chi s& hitu: dia chi d3 trién khai né. Vai tro nay la that, va bai viét nay khong ha
thip no. N6 ciing hep theo cau trac va tam thoi theo cam két.

Trong khi mot chu ky dang chay, cic tham s6 c6t 16i bi khoa. Chu s¢ hiru khong thé thay doi ty 18, mirc
tang hay chi phi gitra chu ky, va khong thé nang cip hop dong; hanh dong ctia chii s¢ hiru nam & khoang
trong giita cac chu ky. Ba quyén kiém soat hep hon van kha dung bat ctr luc nao: 1 thoi diém kich hoat
ctia mot chu ky sap t6i, nhung chi dén khi nét bat dau tién cta né xuit hién; diéu chinh d6 tré trudc chu
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ky tiép theo; va quan ly cac hop déng ngoai vi, ticc don vi thu huong cua Kho Hang hoéa cong, URI siéu
dir liéu NFT va thoi han nhan vé cia ky quy. Khong quyén nio cua chu sé hitu cham téi phan bé ky quy,
NFT da khic, seed dé ghi hay sb du CST cua bat ky ai, va khong vi nao cta d6i ngii nhan ETH tir nét bit.

Nhitng quyén nay ton tai vi co ché con méi. V2 ton tai vi hanh vi thuc té day nhitng bai hoc khong mé
phong nao bat duge, va V3 ton tai vi cung ly do. Mot giai doan diéu chinh ¢ gi61 han, cong khai la cach
thiét ké dugc hoan thanh. Quyén manh nhit trong danh sach 14 chinh viéc nang cap, va ngay ca no ciing
cong khai: mot ban trién khai méi hién thi va c6 thé xac minh trén chudi trude khi chu ky tiép theo bét
dau.

N6 két thuc nhu sau. Khi cic nang cdp con lai hoan thanh, bat diu tir V3, va co ché cung thiét ké token
dugc xem 1a cudi ciing, quyén kiém soat dic quyén s& dugc loai bo hoan toan khoi dia chi trién khai. Vai
tro chu sé hitu s& roi khoi ngudi trién khai vinh vién, bang cach chuyén cho Hoi dong Vi tru hodc tir bo
hoan toan, véi co ché chinh x4c duge thong béo trude. Tir thoi diém d6, khong bén tu nhan nao c6 the
ning cép giao thirc hay thay ddi tham s ciia no, va dia chi trién khai khong ndm gi ma bat ky dia chi
nao khac khong co. Nhitng gi con lai 1a giao thirc nhur da trién khai, Hoi dong lam 16p diéu phdi, va nghé
thuat.

Moi budce cta qué trinh nay déu hién thi cong khai trén chuoi, ké ca bude cudi.

14. Giai dap va cac yéu to rii ro
14.1 Cosmic Signature khong phai la gi

Cosmic Signature khong phai x4 s6, song bac hay san pham c& bac. Khong c6 nha cai, khong co ngudi
chia bai va khong c6 cuoc. Nguoi tham gia trao ddi gia tri dé 1ay chinh su tham gia: mdi nét bat 1a mot
hanh dong biéu dat dinh hinh tac pham, kéo dai chu ky va dugc ghi vinh vién trén chudi. Giao thirc khong
giit lai bt ky bién loi ndo ciia ngudi diéu hanh; moi ludng phan bo trong Muc 5 déu chay dén ngudi tham
gia, cac NFT dang neo giit, du trit tich lily hoac hang héa cong.

Cosmic Signature khong phai san pham dau tu, va khong gi trong bai viét nay 1a 151 khuyén dau tu hay 10
chio ban chimg khoan. CST va Cosmic Signature NFT 14 nhiing vat phim tham gia va nghé thuat. Giao
thirc khong hira hen gi vé gia, thanh khoan hay gi4 tri trong lai ctia chiing, va khong ai nén c6 chung véi
ky vong loi nhuén tir cong strc ciia nguoi khac.

14.2 Ciac yéu to rii ro

« Rui ro hop dong thong minh. Cac hgp dong da dugc ra soat, phan tich hinh thirc va xdc minh ma
ngudn, va khong diéu nao trong d6 1a bao dam. Nhitng khiém khuyét chua biét c6 thé ton tai trong
bat ky phan mém nao giit gia tri.

« Han ché ciia d6 ngau nhién. Cac lugt chon Tinh tuyén dung entropy suy tir khdi (Muc 11.3). Vé
nguyén tic, sequencer c6 thé anh hudng dén no; thiét ké gigi han hau qua nhung khéng thé loai bo
ching.

« Trach nhiém vé thoi gian. Cira s6 hoan tat 48 gid va thoi han ky quy 5 tuan 13 nhitng thoi han c6
that. Phan bd chwa dugc nhan vé sau cac thoi han d6 tré thanh kha dung cho ngudi khac, theo thiét
ké.

« Thay d6i tham s6. Dén khi budc phi tap trung hoan tit, tham s co6 thé thay doi giira cac chu ky
nhu moé ta & Muc 13. Moi thay ddi déu cong khai trude khi chu ky tiép theo bat dau.
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* Bién dong tai san. Gia tri cia ETH, CST va NFT dao dong. Tham gia tdn tién that; hay coi nét but
la khoan chi cho sy tham gia va ngh¢ thuat, khong phai con duong dén 1o ich tai chinh.

« Bét dinh vé quy dinh. Cach xt 1y phép 1y ddi véi tai san s6 khac nhau theo khu vuc phap 1y va tiép
tuc thay doi.

15. Két luan

Cosmic Signature 1a mot nd luc xay dung mot giao thirc nghé thuat tao sinh khéng can su cho phép cia
ai va, cudi cuing, khong can ai cham soc. Co ché du nho dé dic ta tron ven: nhiing cira sd chi phi giam
dan, mot dém nguoc ma nét bit kéo dai, cac ty 1¢ phan bd cb dinh, mot dy trit tich lity, va nghé thuat la
ham thuan cta vat Iy va mot seed. Nhitng nang cp con lai 14 it va cong khai. Khi chiing hoan thanh, vai
trd chi s¢ hiru bién mat, va nhiing gi con lai la didu bai viét nay mo ta: mot déng hd, mot du trir, mot
token, mot hoi ddng, va mot chudi Signature khong dirt doan, mdi Signature 14 ban ghi ciia nhitng ban
tay da dinh hinh no.

Phu luc A: Dia chi hgp di“)ng da xac minh

Hop dong Dia chi (Arbitrum One)

Hop ddng giao thirc (proxy) 0x6a714Ae7B5b6€A520F6BCA23d2E609CAFd5863F2
Ban trién khai giao thtrc (V2) 0x50eB3d05d2C463949DE9238D419385594f7AdB97
Token CST 0xAD91843e6A58Ba560F577E676986AFbldba6FBAQ
Cosmic Signature NFT 0xbb84Be3500A63581d3F2d5AC3bdF8685AAedad25
Random Walk NFT 0x895a6F444BE4ba9d124F61DF736605792B35D66b
Hoi déng Vil tru 0xF3D52E1c681949be7E624778dB13DaD7F8c729db
Kho Hang hoa cong 0x96bB0OADB414d53501435E52194946B6C7A0760a9
Du trix truyén thong 0xa3802c799f5e3D3D3562A9B513a41C6aAF92e25e
Vi phan bd 0xE1b619e9B39ea4109D2F429Ea5eAA307759b0011
Vi neo gilt, Cosmic Signature NFT  0x6308A405B4FF1eA890870Efe2a6D036750B81F7C
Vineo gitt, Random Walk NFT 0x5EB3396092841E6c5b0b51141699F6711E830529

Moi hop dong déu dwoc xdc minh khép chinh xdc trén Sourcify cho chudi 42161. Pia chi proxy la dia chi vinh vién
cia giao thite; cdc ban trién khai chi thay doi qua quy trinh ndng cdp cong khai mé ta & cde Muc 12 va 13.

Phu luc B: Cac tham s6 trong nhay mat

Tham s Gia tri

Chi phi m¢ dau, chuky dau  0,0001 ETH (c6 dinh)

tién

Tran cira s6 hiéu chinh ETH 2 1an chi phi m& dAu da tra cia chu ky trudce
San cira s6 hiéu chinh ETH trén / 200, cong mot wei

Budc tang chi phi nét but 1% mdi nét bt ETH, cong mot wei

ETH

Miic giam véi Random Walk ~ 50%, mot lan duy nhat cho mdi NFT

NFT
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Tham sb Gia tri
Tran cira s6 hiéu chinh CST ~ max(2 lan chi phi CST tra gan nhét, 200 CST)
San cira s6 hiéu chinh CST 0CST

Thoi luong cira s6 hiéu chinh
CST

Pém nguoc ban dau sau nét
bt mé

Murc tang thoi gian mdi nét
but

Cira s6 hoan tat doc quyén
Thoi han nhan vé ky quy
Gi6i han 15i nhin nét but
Céc ludng phan b6 ETH

Du trir tich Ity

CST ghi nhan mdi lan phéan
phéi NFT

Du trit truyén thong mdi chu
ky

Lén khic dién hinh méi chu
ky

Tham s Hoi dong

D6 tré trude chu ky tiép theo

mdc tham chiéu ban dau 12 gid; khoang -0,398% mdi nét bat ETH, +0,4% mdi
nét but CST
khoang 24 gid lic ra mat

1 gio lac ra mét, 16n thém 1% mdi chu ky

48 gio

5 tudn, sau d6 nhan vé mo

280 byte

25% Signature, 8% Chién binh Thoi gian, 7% Hang héa cong, 6% phan phéi neo
giit, 4% ETH Tinh tuyén

khoang 50% chuyén tiép

1.000 CST

3.000 CST
24 NFT, 27.000 CST cb dinh

ngudng dé xudt 100 CST, do tré 2 ngay, giai doan 2 tudn, tic s6 3%
mic dinh 30 phit, chii s& hitu ¢6 thé didu chinh

Gid tri liic ra mat dwoc hién thi khi mét tham sé bién doi hodc cé thé diéu chinh; cdac hop d‘&ng bao cao gia tri truc

tiép.

Tham chiéu

1. Kho ma hop ddng Cosmic Signature (ma ngudn, kiém thtr, cong cu xac minh). https:/github.com
/PredictionExplorer/Cosmic-Signature

2. Ung dung Cosmic Signature. https://app.cosmicsignature.com

3. Trang giao thiic Cosmic Signature. https://cosmicsignature.com

4. Ra soat bao mat cua Hacken dbi véi cac hop dong Cosmic Signature, thang 1 nim 2026. https:
//hacken.io/audits/cosmic-signature/sca-cosmic-signature-cosmicsignature-contracts-oct2025/

5. Tai liéu Protocol Guild. https://protocol-guild.readthedocs.io

6. Tai liéu OpenZeppelin Governor. https://docs.openzeppelin.com/contracts/5.x/governance

7. Arbitrum One. https://arbitrum.io

Bobrovytsky, T. (2026). Cosmic Signature: A Procedural On-Chain Art Protocol. Version 1.0.

Bai viét nay, nhu moi tai liéu thudc dy 4n Cosmic Signature, dwoc dua vao pham vi cong cong theo CCO 1.0.
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