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          .   

 2017  8  24  (SegWit)   1MB  2MB  , 2019  
9     1MB   .       

   .          
  (Legacy)   (Softfork)   (Backward 

Compatibility)  ,   (Malleability)       
TPS(Transaction Per Second)     . 

 

1.  

 UTXO(Unspent Transaction Output)  
    

      
 . 

    
Berkeley DB   ,  

   (Memory Pool)  
     .  

     
     

(Locking Script)     
(Unlocking Script)     UTXO

     UTXO  
 .     

      
   .  

     
OP       

      
   (Malleability)  

   BIP-0141, BIP-0142, BIP-
0143, BIP-0144, BIP- 0145   
(SegWit)     

    , 1MB
       

     [1]. 
 Segregated Witnesses   

      
     

  . 
     

     
(Softfork)   (Backward Compatibility)

 ,   (Malleability) 
      

TPS(Transaction Per Second)    
 . 

 
2.   

2.1   
    

      
   RIPEMD160(DoubleSHA-

256( ))    (version 
prefix)   Base58Check(  +

 )   .  
 P2PKH   1   
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P2SH  3  [2]. 
   BIP-0173  

, Bech32  .  bc1  
  tc1    

 . 
 
2.2  

     
 .    

  ,   256  
   ECDSA(Elliptic Curve 

Digital Signature Algorithm)   . 
1     

      
 scriptPubKey(locking script)    
   scriptSig(unlocking script)  

    ,  
   scriptPubKey (  )

    . 
 
2.3    

    7  , 
 Pay to Public Key Hash(P2PKH), Pay to Public 

Key(P2PK), Multi-signature, Data output(OP 
RETURN), Pay to Script Hash(P2SH)   

, Pay to Witness Public Key Hash(P2WPKH), Pay 
to Witness Script Hash(P2WSH)  . 

 (Genesis)  
#516,040   837,854,035  

 307,844,694  ,  
 93.78%  782,343,118    
.       99.97%
 837,632,874   782,123,115   

93.37 %  . < 1>    
 [3]. 

 
<  1>    [3] 

< 2>     
  2017  8  2019  9   

  50%   [4]. 

 
<  2>   [4] 

 
2.4     
< 1>      

  (Previous output) + (output Index) + 
(Script Length) + ScriptSig) + (Sequence)  , 

 (Value)+(Script Length) + (scriptPubKey) 
 [5]. 
 

<  1 >   raw transaction format[5] 
 SSize  Name Description 

4 version   

C Input count Must be zero 

3 Previous output    ID 

4 Output Index       

C Script length   

V scriptSig  ,   

(  10,000bytes) 

4 Sequence Lock Time or Disabled(0xffffffff) 

C Output count   

8 Value  (  ) 

C Script length   

V scriptPubKey  ,    

(  10,000bytes) 

4 LockTime 5      ,  

  Unix Timestamp  
 
C  (CompactSize Unsigned Integers)
,   (Variable Length Integer)  

     < 2>  
  [6]. 

 
<  2> CompactSize Unsigned Integers[6] 
Siize Range  

1 <=0xfd uint8_t 

2 <= 0xffff 0xfd followed by the number as uint16_t 

5 <= 0xffffffff 0xfe followed by the number as uint16_t 

9 <=0xffffffffffffffff 0xff followed by the number as uint16_t 

 
< 3>  scriptSig    2  
    <r, s>   Public key

   OP  . 
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<  3>scriptSig    

 
2.5     

     BIP-
0144  < 3>   .  

 
<  3>    [7] 
Siize Name Description 

4 Version Transaction data format version 

1 Marker Must be zero 

1 Flag Must be nonzero 

1+ Txin_count Number of transaction inputs 

41+ Txins A List of one or more transaction inputs 

1+ Txout_count Number of transaction outputs 

9+ Txouts A list of one or more transaction outputs 

1+ Scripts_witness The witness structure as a serialized bytes 
array 

4 Lock_time The block number or timestamp until which 
the transaction is locked 

 
     

    (txid)  
    (wtxid)  
. 

-  (txid):  

  , 
-  (wtxid):  

  . 
 (Legacy)    txid  

  Anyone-Can-Spend 
    , 
  wtxid    .  
 
2.6   

  P2WPKH  P2WSH   
  . 

P2WPKH   : 

 
scriptPubKey  0    

,  0x0014    P2WPKH
 . 

   . 

 
 

    . 

 
    true  

    Anyone-Can-Spend
 [8]. 

 
P2WSH  : 

 
scriptPubKey  0    

,  0x0020    P2WSH
 . 

 
2.7    (Merkle Tree) 

 (Merkle Tree)   
      
      

         
  (Merkle Root)  

. 
 
2.8     

     
   1MB(1,000,000Bytes)  
 4,000,000 weight  . 

 (weight)    
,     75%

    3  
. 

 
 ,  tx  500bytes   

     3*500+500= 
2000 weight  . 

    . 

 
      

 . 

<20-bytes-key-hash> HASH160 <20-bytes-script-hash> 
EQUAL 

 (size_of_non-segwit-
data_of_each_transaction) 
 
s  (size_of_segwit-
data_of_each_transaction) 

(tx size with witness data stripped) * 3 + (tx size) 
nVersion + 0x00 + 0x01+ inputs + outputs + witness + 
nLockTime 

Witness : 0 <signature1> <1 <pubkey1> <pubkey2> 2 
CHECKMULTISIG> 
scriptSig : <empty> 
scriptPubKey : 0 <32-bytes-hash> (0x0020{32-byte-hash}) 

Witness : <signature> <pubkey> 
scriptSig : (empty) 
scriptPubKey : 0 <0x0014{20-bytes-key-hash}> 

nVersion + inputs + outputs + nLockTime 

<signature> <pubkey> CHECKSIG 
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   1MB    

       
(Legacy)      
  1MB      

  . 
 

2.9  API  
      

,      
 .    API  

getblocktemplate     
  BIP-0145    

(weight)    . 
 

3.   TPS  

 Anyone-Can-Spend   
   TPS    . 

 
3.1    

      
   . 

 
 

3.2   TPS 
 Anyone-can-spend   

   TPS    . 

 
      
  . 

 
        

  . 

 
   TPS  

  27TPS  [9]. 

 

      
 TPS  .     
 1MB  . 

 
3.3  P2WPKH   TPS 

<  4>      
 218bytes  weight  542bytes  

        
   . 

 
 

 
<  4>     

   TPS   

 
,      

1.8MB  . 
 

4.     

     
    .  

(Ledger)   UTXO    
      , 

      
   ,  
    (Backward 

Compatibility)   .    
 weight    7TPS  

 12.3TPS  .   
       

(Schnorr signature)   . 
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7,382/(10  60) = 12.3TPS 

(999913*4  542)/542 + 1*4 = 7,382 

16391/(10  60) = 27TPS 

(999913  65)/61 + 1 = 16391 

Size of non-coinbase transaction = (Version + Tx_in count + Tx_in 
+ Tx_out count + Tx_out + Lock_time) 
= 4 + 1 + (36 + 1 + 1 + 4) + 1 + (8 + 1 + 0) + 4 
= 4 + 1 + 42 + 1 + 9 + 4 
= 61 bytes. 
 
Size of coinbase transaction = (Version + Hash + Index + 
Tx_in count + Tx_in 
+ Tx_out count + Tx_out + Height + Sequence 
+ Lock_time) 
= 4 + 32 + 4 + 1 + (1 + 1) + 1 + (8 + 1 + 0) + 4 + 4 + 4 
= 65 bytes. 

scriptSig : <OP_TRUE> 
scriptPubKey : (empty) 

Tx space = 1MB(blockSize)  80Bytes(blockHeader) 
- 4bytes(blocklength)  3bytes(transaction counter) 

     = 999,913bytes 

non_segwit_weight = 3 *  (size_of_non-segwit-
data_of_each_transaction) 
 
segwit_weight = 1 *  (size_of_segwit-data_of_each_transaction) 
 
block_weight = non_segwit_weight + segwit_weight 
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