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Algorithm 1. pIndexSearch(parallel Index Search)
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semi-honest[8]3}t} 7143ty @H, o5 s E o
oJE o) 2E so e AAHE Ada]
A= Caot Cp 7o) oFA S thrbz AAHSMC -
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Input : E(q), E(node)

Output : E(cand) // all the data inside nodes
related to a query
Ca :

01. generate thread_pool // create a thread and wait
in the pool until a task is given

02. for 1 < z < numpege

03. call thread_pool_push(GSPO(E(Q), E(node,), E
(a,)

04. E(a) = m(E(a));
Cp:

05. o' < D(E(a))

06. ¢ < the number of 1" in @

send E(d) to Cg

07. create ¢ number of Group // Group : node group
08. for each Group

09. assign a node with a'=1

10.  assign (numipea’c) - 1 nodes with @=0
11.  shuffle the sequence of nodes

12. send Group to Ca

Ca:

13. cnt < 0

14. for each Group

15.  permute node IDs using 7

16. for each Group

17. for 1 < z < num

18. forl < s < F

19. assign task 7 to threads in the thread pool
20. for each T

21. for 1<j<m

22. E(t,) < SM(node,.ts; E(a,))

23. E(cand,n.s;) < E(cantu.s)*E(t%,)

24. cnt < cnt + F
25. return E(cand)
End Algorithm
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Algorithm 2.
Retrieval)
Input : E(q), E(cand)
Output : E(resuld)
region

Ca :

01. for 1 <
02.
(a)
03.
04.
05.
06.
07.
08.
09.
10.
Cpg:
11.
12.

=
Tij=

pDataRetrieval(parallel Data

// all the data inside the query

1<

call thread_pool_push(GSPO(E(Q), E(node,), E

cnt

for 1
assign task 7; to threads in the thread pool
for each 7;

forl < j< m
E(y;p) < E(cand;)*xE(r;;)
E(d) < o(E(a)); E(y) < n(E(y)

r’ < mor)

</ <

cnt

send E(d), E(y) to Cg and 1" to user

for 1 < 7 < cnt
a',- <« D(E(a',))

13. forl < j< m

14. Yij < DEW;))

15. send @, ¥ to user

AU:

16. for 1 < 7 < cnt

17. for1 < 7 < m

18. resultij < Yi; - rij

End Algorithm
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<E 1> A9 v

Parameters Values Default value
Total number of | o g 61 8k 10K 6k
data(n)
Level of
kd-E 2] () ! !
# of
attributes(im) 2 2
Encryption key
Size(K) 512 512
# of thread 2, 4, 6,8, 10 10
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