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Study on Distributed Hybrid Storage Based on Erasure Coding and Replication

FU Xiong,SONG Zhaoyang, WANG Junchang and DENG Song

School of Computer Science, Nanjing University of Posts and Telecommunications, Nanjing 210023, China

Abstract With the rapid development of big data technology,cloud computing,computer technology and network technology, In-
ternet data has shown explosive growth,and efficient storage of massive data has become an urgent challenge for current Internet
technology. However, traditional multi-copy redundancy mechanisms result in huge storage costs, thus drawing attention to new
storage solutions. In this context,a distributed hybrid storage strategy based on erasure coding and replica replication is pro-
posed. Based on data characteristics, this strategy uses replica replication for hot data to ensure high reliability and performance,
while erasure coding is used for cold data to improve storage utilization. Based on Newton’s cooling law, the data files is divided
into hot files and cold files,and an adaptive data temperature identification and hot and cold data adaptive dynamic allocation algo-
rithm are introduced,so that the system can automatically adjust the ratio of hot and cold data at runtime,and then intelligently
adjust the data storage strategy according to the the hot and cold conditions of real-time data,which reflects the system’s adapta-
bility in a dynamic environment. It not only enhances the system’s adaptability to dynamic workloads,but also provides a new
paradigm for the efficiency and flexibility of distributed storage systems in practical applications. This innovation has important
promotion significance at both the academic and practical levels. At the same time, the effectiveness and usability of the strategy
have been verified through simulation experiments,which provides new ideas for the optimization of distributed storage systems.

Keywords Big data,Replica replication.Erasure coding, Hot and cold data,Storage utilization rate
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(DTP-DAA)

ATty 1) F(ty 1) of each data file, The = 1, a; Thresholds of
each temperature-type Tablet set by the system, Tdyorr =10% »
Tdeolar = 90% 3 F. = 03 Temperature increase range, g, = 1% ;
Initialize a flag representing the rising or falling phase,Flag=1

i : The data temperature conversion table in n period, DTCT

1. for Tid=1 to Tidsum do

2. Tt 1ia=T(ta—1) miae O w1 + T * F(ta—1) ia 3

3. end for;

4. F,= F.;

5. Calculate the average access latency of data files, t,; Calculate
the storage utilization of the data file according to the storage
policy of the data file, U, ;Calculate the current storage efficien-
cy according to the formula,F..

6. if Fe=F,
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7. if Flag == 1 then
8. Tdhorr = Tdhorr +gr3
Tdeoar = Tdeolar — gr>8: =2 % gr3
9. else if Flag == 2 then
10. Tdeolar = Tdeotar — g 3 Tdhorr = Tdhoer +gr 3
11. end if
12.  else if F.<<F,
13. if Flag == 1 then

Tdhorr = Tdporr —g:/2+1% 3
Tdeotar = Tdeolar +8:/2— 1% 3
g, =1% .Flag=2

14. else if Flag=2 then
15. if Math. abs(F.—F,) >= 2
16. Tdporr = Tdhorr /2

Tdeolar = Tdeolar + Tdhorr 5
Flag=1,g,=1%

17. end if
18. end if
19. end if

20. Use any sorting algorithm to rank the tablet temperature in the
descending order; stiq is the sorted position of this tablet; Tq,. is
the size of DTCT;

1. for stia= 1 to Ty, do

2. if s1.a<<Tdhor * Tidsum then

3 T Stia=0;

4 if T Stia7S Pria then

o. DTCT. insert(Tid, T Sria) ;

6 end if

7. else

8 T Sta=1;

9 if T Stia7S Pria then

10. DTCT. insert(Tid, T Sria) ;

11. end if

12. end for

13. return DTCT
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