http: /www. jsjkx. com

DOI:10. 11896/jsjkx. 241000174

Sy THHF

P-DAG: ETHITHEMNSURERXRER S

BEzm XxiE BEZR # &£
Wi R ENER K FRE NETHLA2%K 8K 210003
(jianglingyun@njupt. edn. cn)

i E ATHELHORRAZAHNAMBLERNAEAFARGFE S TALEZRGE LT AL AL LR T AN FERS
FIAEEBE, A A THEAZHOR B ZAIE T TR T FRBARILERLAGPAARBET AL ASEL T
AR AR AT 2E 69 T R 89 & & A M X 34k R % P-DAG(Parallel-Directed Acyclic Graph)., #Z 2% £ A % &t FARKE M,
KR EL 4R THB Ao REETEGEN EREANRL G L WA RS AL LA AUE LR 5 5 HF 6 4%
BRI R T b A 0 EAUAR EIRAE AL, R Y A a0 SR W A KR R AN B 3, i S AT A5 KK AW, P-DAG 5
Conflux B A A8 ¢ Zek 2 A2 7 & Tt R AN St ] 5 Conflux B EIK T 4 50% , R 3 A A B 32 5 Conflux BRI T &
302

KR R4k FATH: AW RIRE ; F R E RAKS

FESES TP309

P-DAG : An Efficient and Secure Blockchain System Based on Parallel Chain
JIANG Lingyun, LIU Guanhao, YANG Jinglin and XU Jia

School of Computer Science, Nanjing University of Posts and Telecommunications, Nanjing 210003, China
Abstract Although blockchain systems based on tree structures leverage the concurrency of tree graphs to significantly improve
throughput. they still face numerous security challenges that need to be addressed. In response to the issue where such tree-based
blockchain systems are vulnerable to liveness attacks,leading to a failure in ledger state convergence,a scalable and highly secure
blockchain system called P-DAG (Parallel-Directed Acyclic Graph) is proposed,featuring high throughput and low confirmation
latency. This system adopts a ledger structure with multiple parallel chains and decouples block creation from the process of
adding blocks to the chain, thus distributing the computational power of malicious nodes to enhance the overall security of the
system. By utilizing the randomness and uniform distribution properties of hash values,a hash-based random weight assignment
mechanism is designed to reduce the convergence time of each chain and the block confirmation latency. Theoretical analysis and
simulation experiments show that P-DAG achieves throughput similar to Conflux, but reduces ledger convergence time by approx-
imately 50% and block confirmation latency by about 30% compared to Conflux.
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Fig. 1 System architecture diagram
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