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Abstract: With the rapid development of the cloud services conventional service discovery techniques u-
sing centralized registries stumble upon performance bottleneck and single point of failures. To address
these issues, this paper proposes a semantic decentralized service discovery approach. This paper also in-
troduces a multi-layered cloud ontology which closes the gap to represent cloud services in a standardized
way. Here, service descriptions are mapped to a well-structured cloud ontology, which captures vital ele-
ments in different service description approaches. Peers are organized into clusters based on the semantic
similarity of the service descriptions. To bolster the service discovery efficacy, semantic links are estab-
lished between peers having higher similarity so that query forwarding is done only to relevant peers. Sim-
ulation results show that the proposed approach effectively enhances the query success rate and drops of
the execution time.
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Table 1 Algorithm of intra-peer link discovery of peer

B4 1 Intra-peer link discovery of peer P, e cluster C,

1 flood probe message request m = < peer_id, service_desc, threshold_limit > of peer P € C, to
if 3 P, e C.| sim(P, <service_desc > ; m < service_desc >)

2
3

4 similarly, add P, in the intra-peer link table of P,

Y peer P, e C,
= m < threshold_limit > then

add P, as intra-peer link of P _: (P, sim_value, status_time)

E DO E SV AN Suliby 7 KRS

Table 2 Algorithm of inter-peer link discovery of peer

B4k 2 . Inter-peer link (semantic neighbor) discovery

peer P, of cluster C, sends probe message request m = < peer_id, cluster_id, service_desc, threshold_limit > to zone

1
manager ZM, // m e XIAETE ZM;

2 ZM, forwards m to M; where M, is the representative of cluster C,, V C, e Z,

3 if sim( M, < service_desc >, m < service_desc >) = m < threshold_limit > then

4 flood m to peer P;, Y peer P, € C,

5 if sim(P; < service_desc >, m < service_desc >) = m < threshold_limit > Y peer P, e C, then
6 send neighbor-link-creation, inter-peer-link (C;, P,, sim_value, status, time) to P,
7 add P_ in the inter-peer link table of P,

8 update neighbor-cluster table if P_ is not already a semantic neighbor of C,

9 update neighbor-cluster table of C, if P, is not already its semantic neighbor

10 endif

11 else

12 discard m

13 endif
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Table 3 Algorithm of intra semantic link maintaince of peer

By 3. Intra semantic link maintenance of P,

1
2

10
11
12

repeat with time period T

for V peer P; e intra - link table of P, do

send message_alive( P, current_time)
if Pj not updated between previous_message_alive_time and current_time then
send reply_alive( P, current_time )
else
send service_update( P;, current_time)
endif
if P, not received (reply_alive or service_update) from P; for 3 consecutive probe request then
mark status of P; as inactive in intra - peer link table of P,

update the status of P; as inactive in cluster manager node of C;

endif

K4 OMEF RN S A

Table 4  Algorithm of inter semantic link maintaince of peer

Bk 4. Inter semantic link maintenance of P,

1

10

11

12

repeat with time period T

for V peer P; e semantic_neighbor_table of P, do

send message_alive( P, C,_, current_time)
if P, not updated between previous_message_alive_time and curreni_time then
send reply_alive( P;, C;, current_time)
else
send service_update( P;, C;, current_time)
endif
if P, not received (reply_alive or service_update) from P, for 3 consecutive probe request then
mark status of P, as inactive in intra — peer link table of P,

update the status of P; as inactive in neighbor_cluster table of C,

endif
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Table 5 Algorithm of discovery of services

By 5. Discovery of services at cluster C,

Input; service id S, service request S, , threshold value 6, TTL T
Output: L-List of services with similarity value
1 L—®

2 for V peer P, e C; do

3 if (S,;U P,_cache and T, > 0O then

4 Ty—T, -1

5 if sim(S,, S,)= 6, where S, is the service description in P, then

6 L—L::< S, sim(S,, S,) >

7 P._cache<P,_cache U S,

8 forward request (S, S,, 6, T;) to V¥ peer P e intra-link table of P,
9 forward request (S,,, S,, 6, T,) to Y peer P, e inter-link table of P,
10 endif

11 endif

12 return L
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