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Abstract: In recent years, blockchain technology has undergone rapid development and found widespread application in areas such as data
circulation, finance, logistics, government affairs, and judiciary. Alongside this growth, various benchmarks have emerged to evaluate the
performance of different blockchain systems. However, these benchmarks exhibit significant differences in scope and methodology, lacking
a unified framework to standardize their design and evaluation processes. In addition, there is no consistent metric system to explicitly
define the performance and security capabilities required of blockchain systems. Drawing from the development history of databases, a

unified, repeatable, and fair benchmarking standard can provide valuable guidance for industry advancement. As a specialized form of
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distributed database management system, blockchain can benefit from the extensive experience gained through the evolution of database
technology. Inspired by database benchmarks and considering the unique characteristics of blockchain systems such as decentralization,
immutability, and trustworthiness, a blockchain benchmarking reference framework, UFBCB, has been proposed. This framework identifies
five core elements essential to blockchain benchmarks: application model, data model, workload, metrics, and execution rules, and clarifies
the interrelationship among these elements. It provides a unified standard for evaluating blockchain performance. Moreover, a
comprehensive metric system encompassing performance, energy efficiency, scalability, and security is introduced, aiming to capture the
critical capabilities of blockchain systems comprehensively. Based on this framework, a detailed comparative analysis of existing
blockchain benchmarks is conducted, highlighting common issues and deficiencies. Finally, this study discusses potential directions for the
future development of blockchain benchmarking.

Key words: blockchain; benchmark; performance evaluation; scalability; security
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PR A X HURE A, X — B X B 3 e 2 LRy T AR AR B, R RE 5, I SRR B A B B A 4 (smart
contract), iX th 2 [X BB AR e/ Am A (1 H 3. 2014 BB LUK S M8 78 A iR R R e & B RE &
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FE BB R SR FLA Tk Font el R T 7 AR FROBIE 7R 2R . B s [ 37 K 2216 Dinh 2 NP2 T A T
Sy HTVF AT B (113X B4 HE BlockBench. BlockBench i F 2L SEANG i LAE 4%, MGt 3e, iR, mrd MR A2 4
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o R— N ERFEANFR R, Ron T XPREh — AN 35, il 7 XERES SR 2 1 — A8 — AR, et
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BN RERIEN B, 2011 4, — 74 N Quantum Mechanic )™ /& 7E Bitcointalk iz 15 X 3EH 7 AU IE
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HRXPKM )G, i Rl 2RI E R E R T EZ. 5 PoX NEMR, K—& EEEMA 21 X.
BFT B3 A% 0 B AR KR T Paxos B B, @i 2 #6458 22 () 7 sk B3k iR, Paxos SR A7 8 22 2010 07 sk 7
AR, WA EHEIERRE I, A REAR B FE R R, RE WL, Paxos 198 & 7 i AR G4 ML,
B Paxos fiTA4E AR 2 B, 11 Raftt™), (38R 4132 FI T 40 Aii SN EL 4 22 R 45 DNS S eb. (75— 421002, D IX
Pk R4 T 5 RE A0 22 4 B 45 & 25 Fe SR Raft®”). 1999 48, Castro 25 A PSR 7 S2 FHFE 5 REASAS (PBFT) 2002,
T8I A B BRI LA R 5N View Change SEIL T AR AL (N-1)/3 BIFE G REST 5, o, N oA g
PBFT j& H A vF n] B 2 A 3L IR Pl
2.14 FHEEY

B e A Y S U # Nick Szabol™E 1996 fEHEH, £ S — Rl LLSZELE R4k 1B HLRE 7, kT
TR AT DLAS OB TAFAe] b (B B/, B Re A AR @B HR 2 5, HR 2 TGV SRR 58 = 77 AT & AR,
F— BR RE L E MV . BB X RBERR I, 1846 T — A E P Lo NPT, W2 TR Re & 42
3K, A AT IE T ARAS DA TE ST

TEX HEEAE X, il AN BB LR BT E X St R4tz b i — B SRS, s UL i OR AR DD 1) 1 #
PAT OB Z 5 S 5T EHURR T, 16 SEPR T AR 1R Rk 22 07 LR SF B P BT, 8RR A A R .
BT, B ReEARA G — MRS S ST, LR M Re& 2K T RIS AIE S, RiEae 712, BUR
ViR B & 2R T B R 52 4% Solidity & 5. 7F Hyperledger Fabric #5 2 §8 & 285 NEEHY (chaincode), X X B 1)
PSR T A R R R, O R S 5, B S AT — NS ITEX BT & LIRS, 2 6
HAVSEIUFE A ES, P B BRI 22 5 RHME SO e A A B RDIRES, 4 Re A L A BUIX B, Xt EROREAT 15
o, B RO B S TR B A A M I FUIRES. T TR A A RS R ok H RS TS AL (oracle machine).
2.1.5 X2

FR 4 43t Moot B, AT LUK X B 22 4 b 7 M MUk I 4 0 3L IR DA R B B e & 201X 3 2K, FTREIE &
GiMERE N R RS BE . A IX DL I R A 2k OO R B M o B R S ) 4% R 2 T Y K
i, BT e A QRIS IR A Mk, Eran s L R EE N IR A5 OO, 3 SR IR F 0 TR SRR, R SRS
AL B AED R .

LB W 2% 1 B 2 AL SR DNS #14F (DNS hijack)®!, HiI s (eclipse attack) 'l DDoS Bt (DDoS
attack)[m‘(‘g]i’f—?

(1) DNS S#F: BRI s N X B P 2 15, A4 52 1) DNS IR 28R A 3L A8 I B A 1 A, AT 5 DX et Y
28 HA AT SRR B R, W15 DNS RS a5 % BRF, B 0071 sUn] REAS B2 00 A 1 b bk, AN AR IR 2 5 34R.

(2) BBty ansR—AN7 8 A IR E AR A, XU T DB A S5 S AT AR, X

PR 2 G R, B 206G A& G0 3t

(3) DDoS B Bl 43 A1 20 240 R 45 MU, 2 5 LI X 28 2o 77 2. 3t ) P - BE A 7 SR Vi oRE 1Y o R U, A7
M RRRERT AN E R RS (HLanZ 5H4R). #3 X PUEEM 2% 1) DDoS i v e it i R Zi it e T F%.

W OLEE N R 1 By 2 B AL L BRI (sybil attack)! 7%, EH FAIEH (selfish mining)". 7 X (fork
attack) > AIFR R AEIR VIS o BT 3 KTk 2 B A A A B

(1) Lo ARty Bt 3 18 3o ) g s 1) 22 A P SR BRI IR B 25
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(2) EFAFZN: BUi A SRME 36 1 O IX e, DURELARAM 5. 511205 SU7E 3R A5 X B G H AN SR T 48,
TSR TE R IR 48 Hh 7= A 30 X e ) 3, A i oy 3%,

(3) 7r X Bidi: i i TR X B X 2% 7 5] N2 SR LUK AR N 25, Fhin G A8 S AH R B = 2 .

(4) BEHEIR: Wik 7] AR e A L IR A RS, BB R A IR BRI R HEIR R I I B R AR R
Viewchange % 524,

22 HEEMREE

TR B AL T2 B T 3R 7 1 BN J5 2 0P Aiy, SRR [75] APoRe i o s SOR St R 2 REAE (i
fe. ATEEPEE A M) X364 RGBT 6 A VAN A LB I AR v TR, BRAR R A B 5 AMERE: AH
et ATEE M AT ATIAIETE . BRI VO AT 2 A LS 1 A EE N H A, R VEAR R & R
AR BMRE ), UMEHAM AR ¥R EEAT.

B MR R — B TR HLERTEAE R & A RIEOE 22 R G PR RE I B3, A58 FH S o i A= e 1) 1

ERRERENE 2L AT VTIN5 BodE P R Gk e 22 B0 U7 KRR N2 37 5O 7D, B8 128 Rt ok K ERT
NTELR F 55 /b B (OLTP) ML /3 AT AL (OLAP). &5+ OLTP [ F (1 56 #0355 i U Jj2 J2 S (Wisconsin
benchmark)”*™, AS3AP™, TPC-CP¥. TPC-EP'fI OLTP-Bench™"4%. &%t OLAP B H 1345 SetQuery™.
TPC-H"7, TPC-DS™fIl SSBUY4% I 4F K Eti# HTAP i B & J&, B T AR 32 kF OLTP+OLAP ik vk,
i 411 CH-Benchmark™ ' F1 HATrick™ 4%, T i BATT 43 B BEAT A1 B A 44,

22.1 TR OLTP IR A 3 v

B R A S R AT R B K22 1 Bitton 2 N UM () 5 Bl A UK JE v 3% R oA () B AL L 3 AR
ONEKTUP. TENKTUPI1 #l TENKTUP2. Bk R A& 13 MELB M 3 N7/ 8EE. SuEE BT
ONEKTUP % 1000 44ic 3%, TENKTUP1 1 TENKTUP2 &% 10000 5ic 3¢, fR4ic 3t B K 208 775, #dE s
S)o A, SUEREE T 32 45 SQL B, IR T 5 FREEAERAE, A (1) AEIEREER TSR, Q) AREZRT
AR REIRAE; (3) IEHIRE; (4) MR RERIE S RS (5) A MER. FEFH S, MK AT 32 %
SQL 2.

TPC-C M BOAT 2, Fe R B R — A KAV R S R A 85 A Fl A B f . B e & 7 B . X3S
i ITHAE 9 ANR. TPC-C E X T B4 I 40 A FBURLEE, FR3R 0t T — AN 4E A4 e T B, DLW R ZHE () — B0k,
TPC-C M AHE 5 PR S8 AE, BT A5 8L, FEARAEBE . 3OATEE, FRRAMA T e 25 1 Lo AI A T IR
B0, 1T B BRI S AT A A AR T 45% F1 43% 53R TPC-C I EZE M BEIR A5 & B0 B0 1 HT 1T B 5540
(transactions per minute, TpmC) FIHEM LL (Price/Performance, 8 LA Price/TpmC ), PAVTAY R G 09 PERE R AR
3 ad. TPC-C MIPAT U BAHS T MARAAE, B35 TR S SR MY, RN . BB HE . A ER
AR EE D RESE 2 h, DURIER AP AR .

TPC-E #& TPC HZTE 2007 4F 2 H #E H B LAIES 22 55 B %0 B2 HE. & I BER AL L TPC-C B,
T 33 4NFK, 188 NFEL, RIISEM 3N 4 25 5 (customer) MR 9 k3K, 544 A A (broker) FHZEHT 9 N,
5113 (market) AHICH) 11 5K3&, 546 (dimension) AHEH) 4 5K3E&. G T &M ZHHUT. ZH5R
BE . WM. WESE S 12 Mg % TR R B M BB TR AR (TpsE, BFP AT LLALEE 2 /022 5)) FIPEA L
(FETU/TpsE). PAT RN BEREFAPPAT — R BUHE 430 F 55, FAER IR MR GBI BT — IR ZE G i P F 5%

222 THA OLAP F%5HE 2 il 5 v

TPC-H & —/N T 1 55 SR W S Al B o, P T UPAS 25008 R i B R AR R 4 (DSS) 5 Nt
fit. AP A7 Part. Region. Nation. Customer %5 8 7KK, K S 5 7 Mk AU A SR RITT T (1) SR, B3 4
H AR FER F (scale factor) Y2, SR LA 1 GB ) 100 TB A%, HEEHE T 22 AN & A #1EHA) (QUERY)
2 ANEHEARIES) (RF1, RF2). T B AR T 4R & 10k SR E i, Blinss & o, FEAE . ftries
GIATEE. FRERARENE N BAT BB EL (OphH@size). Ho, OphH R8N B HE, Size Rn 38 S UL
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PAT PSR PRLFE 56 04T RFL, 85 444T 22 A QUERY, )5 #1447 RF2.

TPC-DS #& TPC 1E 2012 4 &AM ¥ — /N [ 7 i 245 37 S5 i . R AR R I T, a5
Store_Sales. Store_Returns. Catalog_Sales % 7 N 3K fl Store. Call_Center. Catalog Page. Web_Site.
Web_Page & 17 MERER, GAREY 18 NMrB. BURERFERFRERFIE, BA 1T-100T M2 A AR
TG 99 MBEHLTT & e SQL E ) A% 45 (155 (DM). HMIEF S £ Join IR AIZHE, /i HI%HE &
K, BIEEZ BT B . f8 s = E AR/ APAT 5SS R OphDS@SF AL TR RS L1
A LA B 22 Ge IR0 R R R (). BAT 00 0 2B SR B ol ik 42 B 40 9B 126 4T - Load Test (B M#RM) . Power
Test (M:AEMIR) Throughput Test 1 (B &K 1). Data Maintenance Test 1 (F#E4EP 3K 1). Throughput Test 2
(&M 2). Data Maintenance Test 2 (B4R 4ES M 2). H A, Power Test A& 5 &R PAT 99 N, 1T
Throughput Test J& £ £ HATHAT A, AH 4 T =2 K.

223 [AISZRE OLTP+OLAP [¥I44E 2 R S v

CH-Benchmark ] T-1¥f HTAP $#s P £ AL BE R & 555 A1 - A 2l i O PERE. & fil& 1 TPC-C A1 TPC-H
FhAEdE. B AME T TPC-C H ¥ 9 AN TPC-H H i) 8 N&, &IFRL T 12 MK, 5 — T HR & M 4
M A& T TPC-C il 5 AN945 LUK TPC-H 1) 22 26 20if, M4 1 BE3§715 ) (RF1, RF2). fabr (36 440 b
% (TpmC) FAE/NE B 58 i E ) (queries per hour, OphH) HIFEFR. FE HE IR A $0AT 0 D) 25K S At OL TP 8%
OLAP, %5 &7 (OLTP+OLAP).

RS HELEHOE 2 U B 7 B G H B AE . B L AR I MK ERBE AR 4R, TT DL S0 P A5 0 L3R
AN AR PE R GUTE 25 Fh N F 3 550 T I PERE. i I I e e, T i3 0 R o5 B 01 e 0% B VR O\ b B AR IR o R 4L
PEREAFTE, AT AR H EL A PR R FH 75 SRR T DA AN VR RS . e 3k A W7 s A 5 5 0 ofe, T DA ik 2500 P R G i ok e
FIGIHT, BE TSN ERE B B .

3 & R

X Pk B s bn 2 PR X U R 40 B VEREAN AT 2Rk, T8 4 28, Wik 2 Fos: (1) HERETEAR,
BFERFFR, WIRE; (2) BIFEERENR, AR CPU. WE. i 10, ML, ThFENZCER; 3) K4tk
b, $8 X B4 0 U I o5 BE RS RN RGEVEREZ TS OL; (4) TR MEIR AR, fe X Bk R R Nz 5
F1 R, PERER AR AR O, X Le AR bR X HEE RGTEA [R5 T R IR AL T 24 i =2, 3B TR R A Hig 1T
TEOL T B8 R 200N 7E (7]

F2  XYPEEPAL bR

s EIELA ik
MefE G b Faliged i X Pk R G AN LA 5y e DT B RR, W ARRRDAL B 22 5 4 (TPS) Dy o
FEIR 7 e AR S AE 5y B3 S R DA i 0 RO T, S e 7 [X R 2% 45 1 i 7 1 B2

CPU %% 75 DX R 2R G0 S BEUEOR RO 4R

AR €S PR X HRGE 2R GE0s A A7 B 20
BRI WA 10 0% i DX Bt R 00T A7 Ak DR R B AR

2% f A AR PR DX REE R G0 I 2 SRR 8 FH 23R

DIFERCE VA XCHUEE 2R Goxt BV 2R

e LR 7@?%5&%%%&@&%%%%%2%

PERE TR 7B DCREE 2R 403 BB I P RE TR PR E

FERY R WEXREERGERINAEES 5T R EE N, RIS T R S e

DRYER by PR U R AR SRS b SRR, IEI R 5 2 R D

R FEAR AR FE RS, FEARE AT A, PERESR bR E T Ak FRE IR, AT HAt fiE A,
AR IR R ISR, AR bR, A0 LB AERE TR BOA BRI, BRACRAR bR IE AR B A AR i S T #E
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VSR, 2 A ME HE R bt Rl T SR VT 10 52 % 4 O 8k SRS O B, 7 TR M A 0 5845 8 o
GO 75 A R RS0, LR T LA VR . 52 A P R MR 3 KB A MR R4 SR 2
P RGLEAF]—E MR AR
NAEFRACAHT, AT HEERIIR T ISR 2, #4505 A b (8 1075 e LFe 3 .
23 RIS

x| g =9'4
Tx 5
T i ]
WS u [X B F 18— AN
X Bebk R G0 R
NB X B A
TPS kR
TL FEIR
TPC CPU 2%
TPM RRERES
e TPIO T4 10 2%
TPN I 4 P B 5 2
TPP BEIY 0 S
DP B fEE e
EP kR
F HA- CPU [
U CPU ffiH %
o P W I T
S e MEM I e R P F 1 O 7
DISKRW B SR 55N [ £ o
TRANS ) 2% v A A 1 B0

3.1 kEEEHR
X e () PEREFE A L F5 7t % (transaction per second, TPS) FI1ZEIR (transaction latency, TL).

3.1.1 fFHEE
F R (TPS) & X5t KRG R Sh AT A G Sz, 78— BU A (AT) W, 39 55 u IE L2 TPS, W] LIS

AR (1) 5.

_ |Txin AT
TPS, = AT (N
N A BEAENH A BAT ] T35 45 2N
___ . T8,
TPS = T )

3.1.2 ZE iR
FEIR (TL) /48 IAE 5 8 IR IR B 25, S22 5 Wi o\ IR ] B B 2 e P IX B 2R Ge Ab PR A2 5 IR 206 A
A2 G T WEEIR S48 FH P 358 T (7B 20 3 X B X 2801 A Toe BRI 201, 100K Ty, X HUBE W 28 70 R BRAT N 173
SEIRAE I A S (3) VAL
DTy,
X in AT (3)

TL =
|AT]

3.2 FHIRMEER
BRI RO T br i B DX B 2R GE T G S L BRI T 58 RN 52 2 MU, R IX BB 2 4t B IR R R0 LR
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TRACRARFAEFE CPU 203 AR BEAS 10 2038 WIS AL i sl e RO T AR S0 STk [87] ey e 3L T X B
IR R A R, BCadvisor ™ EEHE AR TR A, 7258 5.4.1 5 A VEAI I .
32.1 CPU &
CPU (% (TPC) /&8 CPU HLIKA &k ik BT 58 128 By 8. e [t CPU FEBATAT 55 i FO R FH SR e 7
AT B BE P, 15 55 u 1) CPU 243 TPC, FTLAEIE AR (4) i 5.
TPC, = |Tx in AT)|

ZtGAT |F * U(t)|

Hrb, F /2 CPU ISR, U(r) & X REEFEFPLERT 1 « (1) CPU {26, B R 25 CPU BRI 26, T LA H4{H:

Z TPC,

“

TPC = 5)

322 WAFRCR
W73 (TPM) & Fi8 X B 70 4 FH PN A7 W05 75 T 1) 288 A . 6 167 X B 77 A 33 50 ) st PN A7 110 3K

FIFIRREE. FEAT WS B A, 75 58w PRI AR 2805 TPM, T LB A 3K (6) 115

TPM, = |Tx in AT| ©)

ZreAT IMEM(0)

Hodr, MEM(¢) 7275 ¢ I Z), X BCEERE 4 B I P9 A7, LT SR N AZ A SL N A7, 2925 FE B W25 i, T DB BLR
7 T 1H:
Z TPM,

TPM = ©)

3.2.3 WAL 10 AR
fAE 10 247 (TPIO) /248 X IRBEE HEAT HEAATE 10 #R A I AP BERIURE, e T i 1 X PR AL B U B N4 2]
B ASE T 17 B8 A0 5 DR PR 00 AEAT IS DT I, 5 15w HOREASE 10 2438 TPIO, 7T LAt 43 2% (8) 42
|Tx in AT

TPIO, = —————— (8)
ZEM IDISKRW (1)|

Horh, DISKRW(t) 7R AE ¢ I 2 3EAT WA SRR 5 N80 5. D 1 RE T 19 m AT A8 4 AT A&, e DA 5 3G

“EHYME:
Z TPIO,

TPIO = )

3.2.4 PIBIEHIR

W25 FE IR (TPN) F& 38 X BETEREAT P 2 504 AL i PR RE RN RLRE, B = T Eﬁ%’fi%?:”ti_i_ﬂf%ﬁ%ﬂ%

ST B P ) P RN R YR R 400 FEAT I [RTBE N, 5 05w IO PR 4 A 5 3R TPN, 7T BLdE R AR (10) 115
|Tx in AT)|

TPN, = —g— & W (10)
Zm |TRANS(?)|
o, TRANS(f) FRoRAE ¢ N2 W4 P AL AR 2. N T B BB M, 7T LUl PR 77 sUCF 1R
Z TPN,
TPN = (11)

3.2.5 DhFERCR
DHFERCE (TPP) J2 48 X BT s fETHAE 7 TH IR0, [t 7 X HsE 2 88717 55 75 S AT FAT 55 W) BT FE 1 FRLRE 2K

HOAEAT IR B A, 5w FIHAERER TPP, T LLIEE 2 3K (12) T

PP, = |Tx in AT)| (12)

>0
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o, P() 7 X HUBERE PP AER 21 ¢ (BRI DhR. 2425 [8 B LRI, R AT 2446 :

Zu TPP,

N

TPP = (13)

33 REMIER

X Hesk IR 22 A T B EE 51% Boili . " RIGE . HohId . WS XSS, 1X S8t 47 il 4
X B it R E SR — R0 X, SR BIEA . WELR. BRI, BREMESRE, R EEET
B, SIRAE G IR | b5 & K. 0 L AR IE 75 5 S BN S A FRE - 4 XAT A, AN X B 4 S, X
A XS, DDoS il TCP B Ping /K Wi R X Bk R i, M H VAR IE W MRS, BRIKR S
[t 3. BlockBench™ i gy YA B T ¢ A VE Fa bR 1 52 S0, AT 707 R Rt_F s 48 H A LSRR A1 R R B R
PIAN PR bR R AL X B 1 22 Ak, X SRR b T LLAS B P X Bt 28 5 6 T o ol Bl 0 e e ek T
33.1 fULEZE

TEX HREE, AU LHOR TR 240 ok, (B AR B2 1 XL AU S 386588, R 3. AU (DPy) & X
X B 0 2% e A LR B S 3 b S R R LA PR ERME, R 2 MR, AR 5 2 BT, % e ks
ATl AR (14) THEL.
_ 1Bl

[Binainl

FA, |Bppainl TR FREAIEE (HP X BRI, 1M1 | Brons| T2 45 BT I LB BL
332 PERETREZR

PERE T P2 (DP) & SN B R A RS 5 R G0 IE ST I B BE I Eo 8, Wk Ak R R Al
HEIR L ZE AR FF.

G IR (DPps) BN Z B E I I E R 5 KRG IEEIZ TR E. ESE, RENPIRS
A6, ZAE bR ] LU AR (15) T

DPy

(14)

TPSack
TPS ormat
Hor, TPS o RRIE 2B B BGE I (A5, TPS gy IARIEH RGEAFIEZ, DPpg i8I Z W HTIN RS AR
55 IE 8 A I 2 B PR 52 R i RGEH) 2 4k
SEIB LA DPyy € O BB I 555818 5 R G IR H IS AT I (AER (1 B, BUAEBAR, RSt il fe
R AZAR bR ] LUEE AR (16) T

DPyps =

15)

TLyormal
Hoh, TLyo ISR ITE BB W FIRE IR, TLpoma T8E L RAMAEIR, DP;, i85 52 Wi i R 48 HHER 5 1E # 3k
IR LU AR R A i 52 B e i RGE ) 2 Ak
3.4 ¥ RMIERR

PR P 2 P SR A B (X HUE I 5 49 mUR AR SR 3G N, & Gt R Bl SRR G O, AT By A
P RIEARFIAE IR Y FRFRAR P Al 7677 R TAE S8 i L~ , REA0R e a8 SRFFE = Bt 2, IF HIER AR RE
FETTHESZ IS P, MISACN R GEBAT R 10 FR I, STk [39] FH i VO X BBk A9 REVE BEEAT T ¥P404. ST [39,46,88]
HRER YR PR X M I DSBS b, G I S 0T R ek BN G R R SR AT i . R P R DU
PEFEAR T ARAS [ 1R (X R 70 AH R PR AU T P RE R B, S ML AR i It e e o [X e B Ge I v R4
2, AT 41 R K 38 — 5 B I R Gk i I BRI R B A A .
3.4.1 HFHRY RIS

TNy JRIENR (EPrps) AL RGEY I 2 AR 38 0 (0 20 i 28 5 0 0 (4735 U8 2 M LA, B iRy, AR5R

DPy, = (16)
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ARG R EGR. Z e be T Ll A (17) T
ATPS

EPTPS = W (17)

Hh, ATPS REZRGY RIS NG 2., AN R X HEE RGLEY TR I FE 38 N5 S8R EP s B X LE
i R AL 5T SR ML R R RGP R, SR, RGN R T
3.42 FEIRY EfabR

FEIRY EARAR (EPr) BEWNRGY I AR P B0 4 28 15 i 7] 5 38 0 (4055 05 50 2 1) R b ERAE IR, 1R
RGN RMERRGR. Z38hs ] LLEd A3 (18) THH.

EPTLZ m (]8)

Ho, ATL RE RSV e i B I B 2B B 1 [8], AN AR X PUE RGFEY e i A2 b 850 1075 s i Py, 38 XY L
FEIR BARAE 5T S BCR AR R T R R BT R M, ZEBUDN, REMY R BT
35 N 2

AT LB X e SR VERE . RURTHEE. YRR R MR E B A T UL RA RN e S, i X L FE AR AT LA
X Yt RGUHEAT AT VE R B 2, 7RISR v b nT AR S0 B 3 SR A R FE AR . A B BRIV T EETE H AR
PS5 EAAEREZE S, 3 BRAAN RN, B e yra bk & A A, X T AF#,
2R PoW LR B X HBE R 48, 1FIIAR bRl 3 2 EAE DIFE. X T-VF il 4k, PPIFE bR h B 25 i B TR

4 XPR§ENREAESEEZL—UFBCB

AFTEEA- A SCHE H ) X B MR L 2 AE 42 UFBCB (unified refrence framework of blockchain benchmark).
B 3 R, ZMESR T E 5 A ZRA R N AR B . R, SEARRIPAT RN b, B R AR
JS2 AL A B, SRR 2 2 IR B AT S5 A EAT BT AR 72 S I A o, ARFEPIAT R, S N H 4, $AAT 97
B, X B R GEREAT PRAL, TS B HE S M5 R . B Tz HESE, AT DLET XA R 2R ) X e R 401
THIAZEHE. UFBCB J AR R A4 1IN A, 1200 DX BREE DAL ME (0 R . 2840 OST %4547, UFBCB #iid 1 [X
BRI I A P 2H B R AN S5 4. A 0 X B R HE AR TT DA A XA S B HE L 1 5245, UFBCB R A 1R =i 14
FAEVERY A, T LA AN [F] Y X P N T 55

SRR
; =l
e \
\ A = PAe
TCIKRE BBt B
AN
K 0[‘]
% N .. o VORI
o HEE /ﬂ\ I El
B s mim — n b
- BTG KR SR 0%
Y= VRt
HEARBAER Q @ @ v
JRLH RAWME  WHE e 24k

K3 HRFEHESEHELE UFBCB
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AR ATHE R — AN T X HURE A S B B ) R A A NI B K.

BERIEEE P 05 T 7S S NSRRI BB B 38 AR T B 1 A AR FEIX AN R R, XU R BE A 20 N
PRSI T AL FE OB B, 98 T 2, B T A, 58 T 27 BAS. IRR IS IBM A HEH <A
AR 37 BB S SRR R B SR IGIE T &, ARG R R T X SR AR A & S A B P (K SRS LN
AR BIER . AR 2ER. CHMAREENS 5T, FENREAERIGER, £ Eg. ErE
FRANTT S AL P S S BT IR,

4.1 =R

87 F AR 2 i S A o X Bl 25 37 SRR . B P AR AR B AR A L AR PR A IR T RN (Y R, B R A
LI T A R, A PPAS XS RRAESASE AR R 1tk Re. DLBEREE SO, AR5 R . &
ITH FER S PEARFI R SRS ST, DARAT SR B FEAEREEL, P2 R0 IR BRAL IS 55 48, WA SR A )
SR EF= i, 207 5 R AN SRR
4.2 HIERA

(X B o v 1 A A R T R R 2H 21 X B 2 e R B0 RO S5 A0 RT G &R 0 — PR an 18] 4 P, B A
R AR S 48, HorP B IR a5 7 X BBE R T SRk (fln, KB, 25, BEEELA5SE) BT %
R, BT BRI AA LT, S T WL AL SRS A A 20K U i RS SOR L B B A A T8 T 3k v
MR BARLE S, & T EAENHR W46 554 G— BIEUHE 4200 T A 15 00 IX B 2 IR AT A B VPAG . AT 4T
SXof X el 35 v o P B A SR B S 0 1 TR AT 4

=X AE/TE S

(mmm} (%*éﬁz?&rﬁ) [mﬁ&u&] [4&%&%&%}3}
K4 B r A g

421 HIEE
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contract SupplyChain {

struct Order {
uint256 orderld ;
string product;
uint256 quantity;
address buyer;
address seller;
bool is Created ;
string status;
unit256 timestamp;
}
uint256 private orderldCounter;
function createOrder (string memory product, uint256 quantity, address _seller) public {
require (bytes (_product). length >0 && _quantity >0 && _seller !=
address (0), "Invalid parameters");
orderldCounter++;
orders [orderldCounter]=Order (orderldCounter, _product, _quantity,
msg.sender, _seller, true, "Created", block .timestamp);
emit OrderCreated(orderldCounter, product, quantity, seller,
block .timestamp);
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