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Abstract The need for storage, management, and retrieval techniques for alternative data has emerged
as technologies based on data generated from business activities conducted by enterprises have emerged
as the key to business success in recent years. Existing big data platform systems must load a large
amount of data generated in real time without delay to process unstructured data, which is an alternative
data, and efficiently manage storage space by utilizing a deduplication system of different storages when
redundant data occurs. In this paper, we propose a multi-layer distributed data deduplication process
system using the similarity of the Cuckoo hashing filter technique considering the characteristics of big
data. Similarity between virtual machines is applied as Cuckoo hash, individual storage nodes can
improve performance with deduplication efficiency, and multi-layer Cuckoo filter is applied to reduce
processing time. Experimental results show that the proposed method shortens the processing time by
8.9% and increases the deduplication rate by 10.3%.
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Algorithm : Insert Process Cuckoo hashing

1.Procedure Einsert(data)
2. if T[h1(data)] ==data or T[h2(data)] == data then

3. return;

4. position <- h1(data);

5. loop n times:

6. if T[position ] == NULL then

7. T[position ] <- data;

8. data <- T[position] ;

9. if position == h1(data) then
10. position <- h2(data)
11. else

12. position <-h1(data);

13. end if

14.rehash();

15.End Procedure

Fig. 1. Insert Process Cuckoo hashing algorithm
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Algorithm : Search Process Stepping stone hashing

1. Procedure lookup( key)
2. SC <- get_bucket_check(key, h1, h2);

3 while:

4 if SC then

5. change( temp_data,

6. h1[INDEX01](key), h2[INDEX02] (key));
7 ifINDEX01==h(rand_key) then

8. SC<- 0;

9. end if

10. INDEX02 <- h(rand_key);

11, else

12. change( temp_data,

13. h1[INDEX01] (key), h2[INDEX02](key));
14. if INDEX02==h( rand_key ) then

15. SC<- 1;

16. end if

17. INDEXO01 <- h(rand_key);

18. return h1[INDEX].value;

19. end if

20. return KEY_NOT_FOUND;

21.  end while
22. EndProcedure

Fig. 3. Stepping stone Search algorithm
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Algorithm : Process Stepping stone Agent

1. Procedure SSD_Agent
2. ht(h1,h2)<- ht(Data n)

3. Cuckoo_HashValue <- Cuckoo_Hash(ht(h1,h2))
4 Cuckoo_deputy <- sample(Cuckoo_HashValue)
5; Send(Cuckoo_HashValue, CukooHash_Process)
6. try:

7. if TRUE then

8. response<-(

9. while NOT response:

10. Send(ht(h1,h2), SSD_Manager(response))
11, exceptError:

12. return

13. End Procedure

Algorithm : Process Cuckoo Hashing Filter

1. Procedure CuckooHash_Process

2 while:

3. C_deputy <- get(SSD_Agent(n))

4, while 1:

5 Res <- compare(Similarity, SSD_Manager(m))
6 if Res >max then

7. max<- Res

8 Cuckoo_layer_cnt <- calculate(SSD_Manager(m))
9. Response(SSD_Agent(n), SSD_Manager(m)))

10. Send(Cuckoo_layer_cnt, SSD_Manager(m))

11. End Procedure

Algorithm : Process Stepping stone Manager

1. Procedure SSD_Manager

2. Similarity <- compare(C_deputy, HASH_INDEX)
3. Send(Similarity, CukooHash_Process)

4, Cuckoo_layer_cnt <- get(CukooHash_Process)
5. End Procedure

Fig. 4. Stepping stone algorithm
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