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g AA5% 184 2 gael fAHh

o)zo] 2R @ Aol B
AgskA &2 w7 A (Legacy)
Compatibility)e A ¥, A&

TPS(Transaction Per Second)”} &35 =

zlol A} AZEXF(Softfork) = L&l

stelgtaa) s,

ol fEME BF
Aol Feldltt. EFCIY EWMA o]
£ IMB o4 2MB 2 W7 59131, 2019
FAEE 7 Ad Well Ao B4
HlEZQe] W3ls ZAMStY A9S
< 314 (Backward
=3 7behA (Malleability) W17} |23 B2 Alo]z 272 %3

=1
s

d

L ME A ke 2R Ao R st S s dstal, IMB
H] E F 212 UTXO(Unspent Transaction Output)Z ° u-H %08}-% %-L%}joli;ﬂ% 1410117‘1 HoEe s

Awon she BANRE % Bageoe 00T MR A SleS s dnl)

2 EdANS AleE EdAdD AlLER oo A 152 Segregated Witnesses o] ¢Fo] = «“i-g]
— UTaT o+ —dd O LR =] Z_O]”Oi Hﬂ(}d%/\ O]O]/]_ %E]/]/\l_; ol &

Mo U T U — il TR — =HET w2
DE  Edade BEygo  Edaddon Ao AW Ares ouR AREEH “AH
eley DB o] Agso] wpem, AbgsA o Swel wEE ASd

Berkeley DB ° S e R AE A0S 489 wEsh 448

E@AME M2 ZF(Memory Pool)d] ZH ]
of ZrMzx3] g ERAE AAPA o] G

lo

A e A

= gle]

Aol axE
(Softfork)2 &%l % 24 (Backward Compatibility)

x4

Al EdAAe 2o AF AgUED B
s = a °l o B S AR, 29SS B3 7hgA (Malleability)
25 oS AHEet7] fsiM= AE 2AHE ) )
- : o z=z3 3 woe  sdy =5 Allz2 SUHE 9
(Locking Script)®] Z71& 5T 4 23HE . - SRR
TPS(Transaction Per Second)”} &%+ AS &<l

(Unlocking Script) = 33 H|EFQ] 49 UTXO
of gk AfdAS YS3ste] 1 UTXO & Z&H|sh
T2 3t adER A A2AYEE A o

G =

2. & A

g Aol Basty ol FFel ik AR
& BAHoz gdsA Bk 2.1 AR F&

HEZQl A A=FH7] A A ~3AHE] HIEFRIS Faye HEFRIY F54l e
OP FE=& Z4 Al 2AYE A of5IA] 2 A AHew Jd7lM A FANVIE
ok7] wFo]| 7]& EdAAM oflolt]r} WAE o] o]-&3to &7i7] A RIPEMD160(DoubleSHA-

Avtd 4 doheE 7 (Malleability) A4S
2 ow sZ4st7] 93] BIP-0141, BIP-0142, BIP-

256(3 771y & Ak W Z I X(version
prefix)E F7}3F%] BaseS8Check(H 2 X &3 ~+F

0143, BIP-0144, BIP- 0145 & E3alo] A3l M7l sAHE Fote] AT Aypdoz vl
(SegWit)o] A|¢tE o] &4 AAHEZS EWA M| de] P2PKH T8 F27F 1 2 AlAHH
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P2SH & 3 o= A|Z#t}2].

A4 F4 AAlE BIP-0173 2 AorE o
1, Bech32 AAE AFESTh #AUL bel o2
ANZE 1 HAEYLS ] 02 AZEHE F4 A

AZF F7FE .

22 EdHAA

HIE S}l A2k AREAEe] THR1719F 57071 %
== AZEH HEZ] Fae 3719 SiA
S a3 wEoAH, Q7= el 256 HIE Q)
FAZA dlY F7N71E ECDSA(Elliptic Curve
Digital Signature Algorithm)E %3 A4 Ft}.

1 el EdAde= Tt 2952 74
He Qg iRE old EWAAS T we HE
F o] scriptPubKey(locking script) @ FAA 171
wltof] o]o] PrE= scriptSig(unlocking script)® %
Aol digt AFAS FHsoF g, F8 ol
S e F49) scriptPubKey (5 2 HE)
£ o]&3teo] AMES AlgetA €

23 HEFQ AFAYE ALE7

HEFJS] ¥ ~AHEE F 77 oH, 7]
< Pay to Public Key Hash(P2PKH), Pay to Public
Key(P2PK), Multi-signature, Data output(OP
RETURN), Pay to Script Hash(P2SH) ¢} A1l ©]
-9l Pay to Witness Public Key Hash(P2WPKH), Pay
to Witness Script Hash(P2WSH)7} =715 %1t

HlE F19] AU Al 22(Genesis) &5l A
#516,040 E55 125 F 837,854,035 =S
A B 307,844,694 EWR A o] Qo 1
= 93.78%%] 782,343,118 7] ¢] Z¥o] An] ¥
th I F EF EWAA 92 A4 99.97%
¢ 837,632,874 70 = 782,123,115 7} A H]E o]
93.37 %7} AFEEATE < 1> HIEFQ BFE
EWAA FEolrh3]

P2PKH P2PK Muiti-signature
& OP_RETURN B P25H B P2WPKH
B P2WSH
1000000000
1000000
1000

<19 1>H|EFQ ¥FE EA™RH E¥[3)

<18 2> AR EAAA AfEoly A1
o] Alzte 2017 A 8 DolA 2019 d 9 ¥ 7]+ Al
a9 ERAHO] 50%Z Holx i A4l

<28 2>A2Y EAAHN AGEM4]

24 AR o]d ERALY] 2

<# 1A o] ERAML AYst 2
whe} )2 5= (Previous output) + (output Index) +
(Script Length) + ScriptSig) + (Sequence) = 7-/d = ™,
=955 (Value)+(Script Length) + (scriptPubKey)
= 3 Es]

<E 1>H29 oAl raw transaction format[5]

Size Name Description
4 version EdAA WA
C Input count Must be zero
3 Previous output o]d YKo EWNAA ID
4 Output Index ojd FYNE T A FYF WS
C Script length 2AYHE Zo]
\Y scriptSig A 2AHE, $A2 A

(#19 10,000bytes)

4 Sequence Lock Time or Disabled (Oxffffffff)

C Output count =95 F

8 Value o FARLEA &9

C Script length 2AHE Ho]

\% scriptPubKey HaF 2AYHE, AR T A
(A 10,000bytes)

4 LockTime 5°] o]st W HAS EF o],

1 ¢] Unix Timestamp

C & <5 7](CompactSize Unsigned Integers)©]
w, 7}¥ o] A (Variable Length Integer) #k o =
Heel wet 2717F AejAl= Aem < 2>9
& atA s Zene)

<® 2> CompactSize Unsigned Integers[6]

Size Range 32
1 <=0xfd uint8_t
2 <= Oxffff 0xfd followed by the number as uint16_t
5 <= Oxffffffff Oxfe followed by the number as uint16_t
9 <=0xffEFEFEFEFeeef 0xff followed by the number as uint16_t

<Z1¥ 3> scriptSig o] T AdE 2 /9 HE
2 FAAE AA AW <, s>} EH 5318 Public key
telelet A HS8 OP Z=7F EAfght
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PUSHDATA Opcode 47
Header 30
Sig Length |44
Integer 02
R Length 20
Signature lc 3b e7 le 17 94 62 1lc be 3a 7a de cl af
R 25 f8 18 f2 38 f5 79 6d 47 15 21 37 eb a7
(DER:|Ed 10 £2 17 4a
enco
) Integer 02
S Length 20
4f 8f e6 67 b6 96 e3 00 12 ef 4e 56 ac 96
S af b8 30 bd df fe e3 bl 5d 2e 47 40 66 ab
3a a3 9b ad
SigHash Code 01
PUSHDATA Opcode 21
Public K 03 bf 35 04 28 21 37 51 58 a6 08 b5 le 3e
(I:lllJrr:crE:!Eﬂwilh 03 prefix) |39 8¢ 30 7f ed 7f 2d 2e 8c 77 4d ed a9 a7
P P ed ec £7 4e da

<3 3>scriptSig 7+F Z oA

25 A9 ox
A8 EdAS 9
0144 o] <3 3>3} o] A

A¥3} %= BIP-

d

<¥ 3>AIR EWAHE JEst XH[7]

Size 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
14 Scripts_witness ar;l"ahe witness structure as a serialized bytes
y
. The block number or timestamp until which
4 Lock_time the transaction is locked

131101‘:3}74 EA

AA AzEL 98 EdAA ofo|T(xid)St Al
a9 wEE 9 %Jp ofo] o (wixid) & ¥

.
-E @A ofo] t(ixid):
nVersion + inputs + outputs + nLockTime
o] sjAl kS AHE-8HH,

HlEY 2 oot (wixid):

nVersion + 0x00 + 0x01+ inputs + outputs + witness +
nLockTime

o] S AIgtS AMEEHT}

71 U171 X (Legacy)$He] 84S 9lal wxid &
EdlAA & o] Anyone-Can-Spend =T HE
5 Yo AAAeR YEYIC M, A
A = wixid & F3l WEY A dapgh

26 AW AF

A28l o] 3o P2WPKH ¢} P2WSH ¢ 4™ #
=& 2AMETL F7HE I

P2WPKH ] A% HZ:

Witness : <signature> <pubkey>

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

scriptPubKey 9] 0 & $IEU 29 HH o2 ALE
=, Zo] 0x0014 &= o] EdA o] P2WPKH -
8o ojn sk},

e tpeu o] A=Fr1},

<signature> <pubkey> CHECKSIG

A 2AHESH i AAHER T3
<20-bytes-key-hash> HASH160 <20-bytes-script-hash>
EQUAL

0] = A #A /\O] A true Yo ERA
Me w2~y 918 A5 S =2 Anyone-Can-Spend
2} FHe8].

P2WSH A8 5

Witness : 0 <signaturel> <1 <pubkey1> <pubkey2> 2
CHECKMULTISIG>

scriptSig : <empty>

scriptPubKey : 0 <32-bytes-hash> (0x0020{32-byte-hash})
scriptPubKey 2] 0 = $IEY =9 Aoz A&
=, Zo] 0x0020 = o] EWAM o] P2WSH 3
e ofv] g,

27 AR o]F W F E g (Merkle Tree)

HE EF(Merkle Tree)ll= SIEY27) glom
2 YEYUX HF FEE AFst7] $st]
1 ol EdAMA FHYid AMzEAte] e
2AHE 9o =9 & 3 ) o Fo 7]
JEY~Y wZF FEMerkle Root) #e #43
=3

28 A2l o]F e EF Alo]=

Aoz Qs HEFS] &5 Afo]l2E =
A3l WAlo] W3l 1MB(1,000,000Bytes) <]
gholl A 4,000,000 weight & ¥ 73 ¥ 1t}

ERAM ] FA(weight)y= thah o] A s}
1, ol YIEYZ HolH7F ERAAY °F 75%
ngkel] s}l IEYZ HolEel 3 Hﬂﬂ AH-&
=

| (tx size with witness data stripped) * 3 + (tx size) |

2

= So], @7 tx 7} 500bytes Q1 A9 Y E
U2 dgolEE A7 £ gomE 3%500+500=
2000 weight 7} ¥t}

ol& FidE urd v53 g
legacy block size=) (size_of non-segwit-
data of each transaction)

segwit_block size =legacy block size+ ) (size_of segwit-
data of each transaction)
kel EEo delME thedt gel A9d

e
T 3
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non_segwit weight=3 * ) (size of non-segwit-
data of each transaction)

segwit weight=1* Y (size of segwit-data of each transaction)

block weight=non segwit weight + segwit_weight
ASl wEE Agetd IMB ool 8 9
© E5S HEAY FAE & dA R 7IE dA
Al(Legacy) =28 A3 Al EE fIEY2 HolH
7} AAE IMB mRES] HAA EFo] Ho| &}
TS THAA Ak

29 A= API W74

Aol Al 7]E A= o ol A Fo
), At AEFE EAE HEEA] A8 wEo
A AYHEY, A=es A AFgskE APT 9
getblocktemplate = A1 o2 213 EFF329
Moz 2la] BIP-0145 o 23] WAE o] T
(weight) A g AL Wi o] F7kE Qo)

3. Mlasig o[&st TPS A4t

[ Re) Anyone-Can-Spend =2 o]lg3ly HE
9 o]ZA<l Hd TPS & +& 4 Ut

3.1 AA EANA 7

shte] BEolA EAAAS BE F e ¥
2 Y53 o] Altbe
Tx space = 1MB(blockSize) — 80Bytes(blockHeader)
- 4bytes(blocklength) — 3bytes(transaction counter)
=999,913bytes
32 o]Z%92l FHu TPS
ol22] Anyone-can- spend =4 23 £ o] &

HE
TE A

ato] o] =A<l Hd| TPS &

scriptSig : <OP_ TRUE>
scriptPubKey : (empty)

o] EAAIAL A EAAA AF A Hx
= v EE A~ Eo|th

Size of non-coinbase transaction = (Version + Tx_in count + Tx_in
+Tx_out count + Tx_out+ Lock time)
=4+1+GB6+1+1+4)+1+@+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+@+1+0)+4+4+4
= 65 bytes.

3 2F U 92 Qe A Eadd

= ged 2.

4>

(999913 - 65)/61 +1=16391

ageER HEFRIY] o224l A TPS & of
?f e} o] 27TPS 7} B rh9).

16391/(10 <X 60) =27TPS

ol AlLS oot ML o ¥} e
W TS 7} Hr}. ofw ALgE A B= A=
= IMB v B},

3.3 A P2WPKH & A3 TPS

<1¥ 49 Z2 AE EWdAMA EdA
AFo] =7} 218bytes ©]™ weight = 542bytes = 7}
Asha 3 55 U €8 4 e FHu EdA

1 e el g

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

ﬁlﬂﬂﬂﬂﬂﬂﬂfjﬂlﬂlla leld JWNJU eB687facc33f10f2a20da7 lrlo;-la-l(‘uf LLS\J-L ]

= Jb% 28f610a hm. 21038262a6cbeec93c2d3ecdbe607 2efea86d0: ’IfSr'” 3 )C{bbdﬂ 242
b )fl'Lf‘A 25990ac00000000

<a¥ 4>H|EFQ A2 MZ EAAA

e P2 vHEFSY Hg TPS &

7,382/(10 X 60)=12.3TPS

o, olul AlgH AA EF Alo]=e o
1.8MB 7} €t}

4. ZHE % F AT

A2RE 71E 2509 Ndow 23d H
EFgle d Fie ®WstE 7hAgH. 53 9%
(Ledger)® 2221 UTXO ¢ WAL E5F=x9 E
A = 2 HE EfY tﬂﬁ}e 7}X1%l
HlE:fO °J ﬂEW His A28l =29 f=2

A FEA 0w Aol HASH, HAA ==
—‘é‘% AMzs A EE :?_ﬁ]r"*(Backward
Compatibility) & 7FA Al H ATk =3k 55 A7)0
3 weight 7ldo] =P E o] 7]& 7TPS oA

0.?,'1

o 123TPS & 3Tl o= ] E 29
ATS olF T8 el A% F 4w A

A o Aol

*] (Schnorr signature) &

ik}
o

Sn k=t
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