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Node heterogeneous degree-based consistency maintenance 
method for unstructured overlay networks 

YANG Lei, LI Ren-fa, HU Yi-ming, LI Ken-li 
(College of Computer and Communication, Hunan University, Changsha 410082, China) 

Abstract: Replica strong consistency maintenance for unstructured overlay networks was studied. Current replica con-

sistency maintenance algorithms was summarized, and a novel replica consistency maintenance algorithm: node hetero-

geneous degree-based of consistency maintenance algorithm (NHDCOM) was proposed. NHDCOM denoted the replica 

node capability by node heterogeneous degree (NHD). It managed replica nodes using Chord protocol and collected those 

nodes NHD along with a replica heterogeneous degree collection tree (HDCT) built through the finger table-based ring 

partition method. Moreover, a replica update problem model was abstracted in NHDCOM, and then a minimum delay 

update-content tree algorithm based on dynamic programming method was proposed to improve the update speed. Theo-

retical analysis and simulation results demonstrate that this method is more efficient in maintaining strong replica consis-

tency and updating replica nodes for unstructured overlay network systems. 

Key words: unstructured overlay networks; replica consistency maintenance; Chord; heterogeneous degree collection 

tree; minimum delay update-content tree 
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node_nhd{ 

1.   int  ID_node; 

2.   Char  IP[8]  ; 

3.   long  bandWidth_down; 

4.   long  bandWidth_up; 

5.   int  phycapacity;} 
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replica_node.scope_partition(Node parent, int 

begin, int end){  

1. replica_node.setParent(parent); 

2. for(int i = 1; i <= m; ++i){ 

3.  Node child_node =replica_node. finger[i]. 

start; 

4.   int child_begin, child_end; 

5.   child_begin = replica_node.finger[i]. start. 

id; 

6.   child_end = replica_node.finger[i+1]. start. 

id; 

7.   if(child_begin∉  [begin,end) ) 

8.        break; 

9.   child_node = replica_node.finger[i]. suc-

cessor; 

10.  temp_begin= replica_node.finger[i]. suc-

cessor.id; 

11.   if(temp_beginá[child_begin,child_ end) ) 

12.        child_begin = temp_begin; 

13.    else 

14.        continue;         

15.    if(child_end∉  [begin,end) )    

child_end = end; 

16.    replica_node.addChildren(child_node); 

17.   replica_node.sendMessageToChild (child_ 

node, replica_node, child_begin, child_end);}} 
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replica_node.HDInfoCollection(){ 

1. for  i =0 to replica_node children nodes size 

2. if(replica_node.receiveFrom(nhd_infos, chil-

dren_ node[i]).Time > TTLh) 

3. RepresentNode=replica_node.select Repre-

sentNode 

(children_node[i].begin,children_node[i].end);  

4.   RepresentNode.region_partition (replica_ 

node, children_node[i].begin,children_node[i].end); 

5.         RepresentNode.HDInfoCollection(); 

6.  replica_node.setToParent(nhd_infos); 

} 
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root.CreateContentTree(vector<node_nhd> nhd_ 

infos){ 

1. vector<node_nhd> I,J(nhd_infos); 

2.  I.push_back(root); 

3.  int index = 0; 

4.  for(int j_index=0; j_index =J.size(); j_in-

dex++) 

5.     select u from I,select v from J,make de-

layUV is the shortest; 

6.     edgeUV.Timestamp=u.Tran_delay; 

7.     T.addNode(V); 

8.     T.addEdge(edgeUV); 

9.     I.push_back(v); 

10     J.Remove(v); 

11.     u.children.add(v); 

12. v.Tran_dealy = u.Tran_delay+filesize/ (min 

(u.bandWidth_up,v.bandWidth_down)); 

13.   u.bandWidth_up -= min(u.bandWidth_up, 

v.bandWidth_down); 

14.    if u.bandWidth_up is less all J elements' 

bandWidth_down 

15.    u.Tran_delay�= max(u children delay); 

16.    u.bandWidth_up= u.bandWidth_ down; 

} 
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