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٤㓹灄铺䈳٭ؘزؠشٞه
The fundamental of blockchain.



丆㑔⺏䅲⮆ם㍭ꦘ؆׉䷉



大氦伺ס全♓عشؾ٭ذ٤ؕ



The fundamentals of blockchain

׽ױ׋עס٤٭ؘزؠشٞه
beginning of blockchain.

˝ ס״ג׾׌٤؅㲔杯ؕؤعشلյעסג׿׈䬠そי״⮣٤ֿ٭ؘزؠشٞه 
☼磝י׊כײSatoshi Nakamoto ւBitcoin: A Peer-to-Peer Electronic Cash 
Systemփն 

˝ 杯算עյׂםעךׄד٤ؕؤعشلյ喋չם⮆ꄇ٤ֿ٭ؘزؠشٞهמ䑴用
 ն׾ַי׿׈

˝ ׆...׾׿ף⽛כ大氦伺ס全♓عشؾ٭ذյؕ٤׽ױֵס׈◄見סײ磝☼סא
 ն׾ֵ׵כ
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ّثؼؓٛذفٛ
libertarianism

• 根本には リバタリアニズム（個人・経済の自由を重視する自由主義のひとつ
の形）という自由思想。 

˝  鐍׵מ畘杼ַם׿׈յ ֿם؆ײ䇖璡ֽם金؅㲔杯ַג׊磬岷ס自榺ն 

˝  ٤նؕؤعشل鵟鞁ַֿ׊二ם槆僿氳ג׊؅㲔杯׿א

˝ ٤ն٭ؘزؠشٞهֿّطتب׾׿׈٤ֿ鷞用ؕؤعشل
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庋綗
Work

˝ 杯㏇1סBTCע⛰JPY 

˝ ע劲❪ס1BTCס٤鷞用ꝧ㡎䎎侇ؕؤعشل
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䏼全ֽס金
traditional money system

A

B

・儖䎎מAֽע金ֵֿ־׾ 
・儖䎎מAֿBמ鴜金־סַג׊ 

・二ꄆ支䣕ַ־ַםעך
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䏼全ֽס金
traditional money system

˝ 䏼全ֽס金ע╈㜆꥗嘤氳ն

Q ╈㜆꥗嘤㑔עعشْٛظ・عشْٛסّطتب
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٤ؕؤعشل
Bitcoins system
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٤ؕؤعشل
Bitcoins system
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٤ؕؤعشل
Bitcoins system
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٤ؕؤعشل
Bitcoins system
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二ꄆ支䣕ַゖ갭
double spending problem

A→A→A→Txs A→A→A→Txs A→A→A→Txs A→A→A→Txs A→A→A→Txs

A→A→A→Txs A→A→A→Txs A→A→A→Txs A→A→A→Txs A→A→A→Txs

A→A→A→Txs A→A→A→Txs A→A→A→Txs A→A→A→Txs A→A→A→Txs

ַם׀ךֿ؆׉䷉┕٤◄㲔٭ؘزؠشٞه
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٤٭ؘزؠشٞه
blockchain

˝  㷽塷⺏䅲סי׬׌ס鴜金ס٤ؕؤعشلյע٤٭ؘزؠشٞه 

˝  鐍׵ךחַ׵ך見׾׀ךֿכ׆׾ 

˝  䏲鳭ַם׀ך┕㲔◄ֿ؆׉䷉ 

˝ 塜ַ׊鴜金ס㷽塷עյמ┕٤٭ؘزؠشٞه墦ךס׾ַיזյ二ꄆ支䣕ַע
׾ٝفמ׃׌
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二ꄆ支䣕ַゖ갭
double spending problem

˝  二ꄆ支䣕ַゖ갭ֿסגזדゖ갭׵僃ך䘶鵟鞁♞ס⯥♓٤ؕؤعشل

˝ 二ꄆ支䣕ַעכյ⺱ֽ׋金؅邾丗㍑✳כ׆ֹױ׊יזն 

˝ ╈㜆꥗嘤㑔ף׿ֵךյ╈㜆嚀꞊ֿ⹦䌕㷽塷؅畘杼ף׿׌ꡔׅ׾ն 

˝ ♞䘶鵟鞁ֿ׿׆עךꦘגז־׊ 

˝ ׾ַי׿ꡔֿֿ׿׆յעך٤ؕؤعشل
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⥼⛮⪑ס٤٭ؘزؠشٞه
overview of blockchain



تٝغؓ
Bitcoin address
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تٝغؓ
address

˝  նכ׆ס⩝♀鴜ס٤ؕؤعشلյעכتٝغؓ

˝ ꉏ行ס口䈳樑⺘כדס׵םֹ׻ס䓙יזOKն

3CDTJnPgmUcekL6hBX
16DH8sfducSNMvzX 
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تٝغؓ
address

˝ ꉏ行口䈳ס樑⺘עכ鷿ַյٜמٜ٭䏼ע׿אף׿⛼יז立孬تٝغؓםն 

˝ 渆ꝴյ僗גז؂⚥מؠ٭٠عشؾ٤ֿ٘بؠا٤ٚع׳⻠؅تٝغؓסא
Ⲗי׊כتٝغ٤ؓؕؤعشلם鏀湳׾׿׈ն
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عشؚٝؗ
allet

˝ յ鴜金յ墦高ךتل٭ئWEB׷ٛوٌُؓتյעכwalletعشؚٝؗ
澬鏀؅לם癨ⶡמ行ֻכ׆סؘؓؗعنخ׾ն 

˝ ⫂鼧؅تٝغؓעך䧏הյמ׆א硵ׂט墦高؅⺬銶׽ג׊յبؠا٤ٚع
ն׾ַי׊לםלם׽גז鴜מؠ٭٠عشؾ٤ؕؤعشل٤؅٘



٤٘بؠا٤ٚع
Transactions
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٤٘بؠا٤ٚع
TransactionsTx

˝  նס׵׌؂׼յ⹦䌕؅ֵעכ٤transaction٘بؠا٤ٚع

˝ 鞲金ס燯鬇ךذ٭ظ׌؂׼؅ֵյ小⮉手כדס׵םֹ׻ס䓙ַֻ׻ףն

A ̜ B 
2000 satoshi

˥ 1satoshi = 0.00000001 BTC

A B
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❆؅鵟י׋硯䐂ֹ׻׊
Let's think on example.

 ٤٘ب٭ؙٖزب

˝ A׊ٜ٭عت؅ؕ٤ٛوؓعشؚٝؗי״⮣עյ3000satoshi ؅⹘人׼־⹨
ׄ⹦גזն 

˝ AעBמյ2000 י׊מכ׵؅׿אsatoshi ؅鴜ַג׽ն

A B
3000sat
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٤٘بؠا٤ٚع
TransactionsTx

˝ ־outputعشوعؗؓכinputعشوյؕ٤ע٤٘بؠا٤ٚع
 ն׾ַי׀ך׼

˝ 邾䌋皨鋗ס鞚方յ⠺方ַװזն

input output

3,000
2,000

900
A

B

䄐갮٭ػُؕע 
手丗乢
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❆؅鵟י׋硯䐂ֹ׻׊
Let's think on example.

˝ Ζ AעB2000מsat؅鴜׾ն 

˝ Η Aע手丗乢؅䄐׊䌕ַג墦갮900sat؅自⮆מ鴜׾ն 
 

˝ Θ 䄐갮100עsatُؕ׫٭ػն

A B
2000sat

A B
2000sat 900sat

 100sat
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׽ֿםחס٤٘بؠا٤ٚع
chain of transactions

input output

4000sat

3000sat 
X→A

900sat 
X→X

input output

3000sat

2000sat 
A→B

900sat 
A→A



The fundamentals of blockchain

❆؅鵟י׋硯䐂ֹ׻׊
Let's think on example.

˝ Ι Bע手⩕2000סsatמכ׵؅յ500sat؅Cמյ500sat؅Dמ鴜׾ն 
      A900עsat؅׽חֽס⹨ׄ⹦׾ն 

˝ Κ 䄐갮100סsatמ٭ػُؕעն

B

 500sat

 100sat

C

D

 500sat

 900sat

 100sat
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׽ֿםחס٤٘بؠا٤ٚع
chain of transactions

input output

4000sat

3000sat 
X→A

900sat 
X→X

input output

3000sat

2000sat 
A→B

900sat 
A→A

input output

2000sat

500sat 
B→C
500sat 
B→D
900sat 
B→B
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׽ֿםחס٤٘بؠا٤ٚع
chain of transactions

A B C D

input output

4000sat

3000sat 
X→A

900sat 
X→X

input output

3000sat

2000sat 
A→B

900sat 
A→A

input output

2000sat

500sat 
B→C
500sat 
B→D
900sat 
B→B

   900 sat    2000 sat    500 sat    500 sat    900 sat    100 sat

   100 sat
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❆؅鵟י׋硯䐂ֹ׻׊
Let's think on example.

˝ Κ Cע手⩕500סsatמכ׵؅յ300sat؅Aמ鴜׾նֽע׽ח⹨ׄ⹦׾ն 

˝ Λ 手丗乢מ٭ػُؕעն

 100sat

C
 500sat

A
 900sat

 300sat

A 900satC
 100sat

 100sat

 100sat
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׽ֿםחס٤٘بؠا٤ٚع
chain of transactions

input output

4000sat

3000sat 
X→A

900sat 
X→X

input output

3000sat

2000sat 
A→B

900sat 
A→A

input output

2000sat

500sat 
B→C
500sat 
B→D
900sat 
B→B

input output

500sat

300sat 
C→A

100sat 
C→C
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❆؅鵟י׋硯䐂ֹ׻׊
Let's think on example.

˝ Λ Dע手⩕500סsatמכ׵؅յ200sat؅B, Cמ鴜׾նֽע׽ח⹨ׄ⹦׾ն 

˝ Λ 手丗乢מ٭ػُؕעն

 100sat

 100sat

 900sat

 200sat

 100sat

 100sat

D
 50sat

B

C

 200sat

 50sat

 500sat
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׽ֿםחס٤٘بؠا٤ٚع
chain of transactions

input output

4000sat

3000sat 
X→A

900sat 
X→X

input output

3000sat

2000sat 
A→B

900sat 
A→A

input output

2000sat

500sat 
B→C
500sat 
B→D
900sat 
B→B

input output

500sat

300sat 
C→A

100sat 
C→C

input output

500sat

200sat 
D→B
200sat 
D→C
50sat 
D→D
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僃磙氳ם墦高
balance

˝ 墦高ס┖♓ע鵟׽ն 

˝ ն׽鵟ס┖♓ע手丗乢⺬銶ס٭ػُؕ

A B C D   900 sat    100 sat     50 sat    900 sat

   300 sat     200 sat     200 sat

 100sat

 100sat

 100sat

 50sat
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UTXO
Unspent Transaction(TX) Output

˝  ն׾׀ך銶畀י⪑ע墦高סا٭յٗף׿׌٤؅鴑饉٘بؠا٤ٚع

˝  ؅յUTXOUnspent TXعشوعַؗؓםַיזם׵מinputס⛰דױ
Outputש⽛כն 

˝ ն׾׌畘杼י׊כ銶⺬סյ墦高؅UTXOעך٤ؕؤعشل

tx1 tx2 tx3

tx4

tx5
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UTXO؅ր鐍׾ֻ✳׵ךց
UTXO can used by everyone?

˝ UTXO؅input׾׌מ ̜ outputמ٤٘بؠا٤ٚع؅傴׀յֿ׿א鐍ס־
UTXO׾םמն 

˝ 澬錞ַֹכַ׊塜ֿ׿׆յי׊אց׽ױ꥗ס٤٘بؠا٤ٚعրס׆
 նי⪑ס٤ؕؤعشلֿא׆

˝  䎎抅껫目նע׿א ̜ ־סց׾ֻ✳׵ךր鐍עյUTXOך؀׆כ

˝  ն׾ֵֿײց☼磝׾׌ׂםֻ✳כַם׶׋手׽յր⹨ׄ⹦יז׻
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عوٛؠت٤٘بؠا٤ٚع
Transaction script

˝ Ζ UTXOס⩕ֿ䙫㍲ג׊鴜׽手׾ֵךն 
̜ Locking script 

˝ Η כ؆׶הֿ׿אַםך׊ױ׌׽ם儖人׾ֵךն 
̜ Unlocking script 

˝ նַֹכTransaction scriptعوٛؠت٤٘بؠا٤ٚعי׎؂ֵ
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عوٛؠت٤٘بؠا٤ٚع
Transaction script
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عوٛؠت٤٘بؠا٤ٚع
Transaction script



ء٤ؼُؕ
Mining
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⥼⛮⪑ס٤٭ؘزؠشٞه
overview of blockchain
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吾錞ס٤٘بؠا٤ٚع
verification of transactions

˝  ն׾׿׈吾錞ךغ٭ؿ⺨յ׿׈عتٔ؞غ٭ٞهמؠ٭٠عشؾע٤٘بؠا٤ٚع

 ַ׊塜ע啶鵰ذ٭ظס٤٘بؠا٤ٚع  -

-  ⺨inputמ㵚י׊յ⹆拨׾ַי׊UTXOֿ見׾־ח 

-  input׾ֵמUnlocking Scriptעյ⹆拨⩕UTXOסLocking Script؅鉮ꎊ׾׀ך 

-  inputס⡁ס稀⽰עoutputס稀⽰׵׽׻大ַ׀ 

˝ 吾錞ֿ磙׼גז؂յ域ث٭ؘن׾׿׼״⻠מ٤٭ؘزؠشٞه׻ַ׻ַעն
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ؠشٞه
block

˝  նס׵גזױ꥗؆׈ׂג٤ֿ٘بؠا٤ٚعյעכblockؠشٞه

˝  ٤hash٭ؘزٖبشـֿؠشٞهյעכ٤block chain٭ؘزؠشٞه
chainַֹכ䎬ך笋ֿס׵גז鎋עׂ׊䏲鳭

A→A→A→Txs
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ء٤ؼُؕ
Mining

˝ ٞهַ׊յ二י״꥗؆׈ׂג٤؅٘بؠا٤ٚعյעכMiningء٤ؼُؕ
 նכ׆׾⛼؅ؠش

˝  ն׾ֻ׼׵金mining rewardֽֿכ׾׌䡗Ⱶמء٤ؼُؕ

˝ նש⽛כminor٭ػ؅ُؕغ٭ؿֹם؅行ء٤ؼُؕמ㕔ꀥ؅目氳סא
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PoW
Proof of Work

˝ 銶畀ם大㚺מ非䅻ַֹכյProof of WorkPoWע٭ػُؕמ꤀סء٤ؼُؕ
琂◁؅行ַם׼םף׿ׄם؂ն 

˝ ׃םחמ٤٭ؘزؠشٞه؅ؠشٞهַ׊յ二ֿ٭ػُؕגזⳏמ◁銶畀琂ס׆
ն׾׀ךֿכ׆
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ր䫑䫁ցעء٤ؼُؕ
What's mining

˝  䙫⽏նַֹכր䫑䫁ցך日儖鏤עء٤ؼُؕ

˝ ׆כַם׵מםכ׾׌䡗Ⱶמء٤ؼյُؕעך٤ؕؤعشل䫑䫁նס金עٜظٓ
 ն׾׿׈峚מ٭ػُؕי׊כյ㕔ꀥ׿׈٤ֿ氦行ؕؤعشل׼־؀
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Proof of Work
Proof of Work

˝ 銶畀ם大㚺מ非䅻ַֹכյProof of WorkPoWע٭ػُؕמ꤀סء٤ؼُؕ
琂◁؅行ַם׼םף׿ׄם؂ն 

˝ םחמ٤٭ؘزؠشٞه؅ؠشٞهַ׊յ二ֿ٭ػُؕגזⳏמ◁銶畀琂ס׆
ׁյ㕔ꀥ؅䐂׾׀ךֿכ׆׾ն 

˝ ն׾؅ꯐ䍖ء٤ؼُؕמ״גס㕔ꀥע٭ػُؕ

二מג氦行 
٤ؕؤג׿׈

ؠا٤ٚع
٤手丗乢٘ب

٭ػُؕ
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Proof of Work
Proof of Work

銶畀ゖ갭ַ׊־׍׳׵יכ

鉮ׄג



NFT
Non fundgeble token
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٤ؠ٭ع
Token

˝  ש⽛כ٤ؠ٭ع؅ס׵ג׎׈յ孱鵟׎؅鬼ذ٭ظס䙫♳מ┕٤٭ؘزؠشٞه

˝  յ畘杼・孨用ֿ⺎耆׊⴫ذ٭ظ؅ّطٜؕؓذةظ⡁յ❪׷⮵嘤׾׹׼ֵ

˝  用鵍םյ㛡喋לםյ⚡⿦嘤յ䤷烨嘤عشآزյ錞伺傴յّطؕؓ⫁ّ٭أ
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算僀䓪כ٤ؠ٭ع非算僀䓪٤ؠ٭ع
Token

˝  2牊걉ס٤NFTؠ٭ع非算僀䓪כ٤FTؠ٭ع算僀䓪ע٤ؠ٭ع

˝ 算僀䓪עכյ⺱׋牊걉ס׵ס⺱士ֿ入׿僀ֻ⺎耆ם䓪韬 

˝ ❆1⫃玉1׷BTCעյכ׿ל◫䬵׋⺱׵י׊❫⡁؅䧏ח 

˝ 算僀䓪٤ؠ٭عFTעյꄈײסיז׻מ❫⡁ֿ婊׾ױ 
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算僀䓪כ٤ؠ٭ع非算僀䓪٤ؠ٭ع
Token

˝ 非算僀䓪עכյ一ךؠ٭ؼֿٗחכץח璡❫◫䬵ַֿם׀ך䓪韬 

˝ ❆僗⺲槆㳃ס社槆עず一扛二ס❫⡁؅䧏ח 

˝ 算僀䓪؅䧏٤؅ؠ٭عַםגNFTש⽛כն 
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NFTע䢥僗縖ֿמ٤٭ؘز鋗ꎰ׾׿׈
NFT

˝ NFTעյ氦行縖כ䢥僗縖ֿמ┕٤٭ؘزؠشٞه鋗ꎰ׾׿׈☼磝ײ 

˝  錞伺ֿ⺎耆ס䢥僗縖כٜػةٛ؛סず一׵מذ٭ظٜذةظյ׽׻מ׿׆
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䢥僗嘤
ownership

˝ NFTסր䢥僗嘤ցעյ嫎䏱┕ס䢥僗嘤עכ樟׾ם哭䒝 

˝ 嫎氳ם䢥僗嘤עյ嫎䏱ֿ⟊閾׾׌擻杼氳ם嘤⮵כ׆ס 

˝ 一方յNFTס䢥僗嘤עյٜذةظס┕٤٭ؘزؠشٞه錞伺כ׆ס 

˝ NFT؅䢥僗׵י׊յסص٤ط٤ؤ嫎氳嘤⮵ֿ䐂ַםעך؂ׄ׾׿׼ 

˝ NFTעրס┕ٜذةظ䢥僗錞伺ցי׊כ杼鉮ֿכ׆׾׌ꄆ釐
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NFTة٭ْؕס
NFT
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NFTة٭ْؕס
NFT
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NFTַם׀ך٭مؤע
Can you copy NFT ?

˝ րNFTַם׀ך٭مؤעցַֹכ辐杯ע鏰鉮؅䦙ׂ㕙⺬ֵֿ׾ 

˝  耆⺎׵عش٘ب٤٭ٛؠت׷յ⟊㰆׽ֵך耆⺎٭مؤע⛮自ذ٭ظٜذةظ

˝ ず一扛二עסםյNFTי׊כ氦行׾׿׈ր錞伺傴ցֹ׮ס 

˝ NFTעյמ┕٤٭ؘزؠشٞه鋗ꎰג׿׈ず一ٜذةظס錞伺傴 

˝ NFTעրס׆人ֿ儖擻؅䢥僗׾ַי׊ցַֹכ◄㲔؅錞伺׾׌䏔Ⱏ 

˝  ַם׿׼״鏀עכյ儖擻״גַםNFTֿם塜䌋עמ٭مؤס⿁⛼

˝ 杯㲔┩槡ס社槆סրꗲ㲊傴ցמֹ׻׋⺱כյNFTֿ❫⡁؅錞伺׾׌䏔Ⱏ
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٤٭ؘزن؛כ٤٭ؘز٤؛
On chain and Off chain

˝  2牊걉ס٤٭ؘزن؛כ٤٭ؘز٤؛עמ㰆方嫎⟊סذ٭ظ

˝  方嫎׾׌泡䫘⟊㰆מ┕٤٭ؘزؠشٞه؅ذ٭ظע٤٭ؘز٤؛

˝  ؅鋗ꎰؠ٤ٛמյNFT׊㰆⟊מ٤㛙٭ؘزؠشٞه؅ذ٭ظע٤٭ؘزن؛

˝  釐碛םꄆ釐׾׌䏅ꮶמ⡁❪ס澬⟊ֿNFTס갔䓪⟓כ㰆㕙䢥⟊סذ٭ظ
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1SatOrdinals
1SatOrdinals

˝ 1SatOrdinalsעյBSVס僃小ⶡ⛣Satoshiמ樑⺘י׊┙♀؅NFT؅㲔杯 

˝  ؅䣽ֹذ٭ظך٤٭ؘز٤؛

˝ 㱦❫ם手丗乢յ高鵭ם䤔鏀ךյ妳鬭מNFT؅䣽ֻ׾


