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Algorithm 1
Input: Text T(|TI=n)), Pattern P(|Pl=m)
Output: Boundary R of all boxed subsequence T of T that are order—-isomorphic to P

1: Preprocessing(P)
2. parallel for i=1 to n—m+1

// Preprocessing
// Searching

3:

Assign two arrays Al,,

A2; of length m+1 for boxed subsequence T

4 for j=i to n

5 Al znsert((T[ ] i), A2, 1n9€rt((] T[ D)

6 if Ali.rank((T[ 1,i)) > = (P)[1]

7 then k= Al,min().second

8 Al,delete((T[k].k)), A2, delete((k, T[k]))
9: else if Al,.size()>m

10: then k¥ = Al,max().second

11: Ali.delete((T[k'],k')), A2,~.delete((k',T[k']))
12: if Al,.find((T[j].5))) and Al,size()==m

13: if T~ P then print boundary R of T
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(transceiver), GPS(Global Positioning System)

2258 o £¥Y 5= Aok,

ool AuE FX = =] 784, AZEY] 484, YW/EE =] 748 H AZEYY]
TFRLAe] 2FoE FAE F k. dF 5o, ArdEddA AHE FX 2 FAHLLEE, TEAAN, FEE
], ALU(arithmetic logic unit), YAY A& X=2ZAA(digital signal processor), wo|IAZHAFE),
FPGA(field programmable gate array), PLU(programmable logic unit), WOJAZIZAA, H= PHH
(instruction)& At FFE + AT thE AW FXof o], gt o]t W& HAFH T 5+ 54
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H i,
dE A= JdAT, sY skl TAY AAs MR AE, A= A 55 A AHE 84
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Preprocessing

Input: String P

Output: «(P), =~ '(P)

1: Assign an array tmp of length m

2. parallel for i =1 to m

3 tmpli] = (P[i],i)

4: parallel_bitonic_sort(tmp) using m threads
5: parallel for i =1 to m

6 7(P)[tmpli].second] = i

7 x '(P)[i] = tmpli].second
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Algorithm 1
Input: Text T(|TI=n)), Pattern P(|Pl=m)

Output: Boundary R of all boxed subsequence T of T that are order—-isomorphic to P

1: Preprocessing(P) // Preprocessing
2: parallel for i=1 to n—m+1 // Searching

3: Assign two arrays Al;, A2, of length m+1 for boxed subsequence T
4: for j=i to n

5: Al insert((T[j].7)), A2.insert((j,T[;5]))

6: if \»f%@i\aﬁﬂgu@.vv > 7(P)[1]

7 then k= A1, min().second

8: bﬁ.&@ﬁ@?ﬂ??iy bww&m?&m?? T[k]))

9: else if Al;.size()>m

10: then & = A1, max().second

11: Al.delete (TIK k), A2,.delete((k,TE]))

12: if Al,.find((T[j].5))) and Al,size()==m

13: if T~ P then print boundary R of T
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Algorithm 2
Input: Text T(ITI=n), Pattern P(|Pl=m)

QOutput: Boundary R of all boxed subsequence T of T that are order—-isomorphic to P

1: Preprocessing(P) // Preprocessing
2: parallel for i=1 to n—m+1 (using thread group ) // Searching
3: Assign two arrays Al;, A2, of length m+1 for boxed subsequence T

4: Insert (T[].5),(G, THDG < j<i+m—1) to Al,, A2,
and sort Al;, A2, using parallel bitonic sort, respectively
5 if T~ P then output boundary R of T
6: for j=i¢+m to n
7 Al.p insert((T[j],7)), A2.p_insert((j, T[j]))
m

sync

9: if Al,.p_rank((Tli],i)) > =(P)[1]
10: then NH\»HN.BEC.wmoo:a. Al.p delete((T[k].k)), bm&.ﬁl&mwmﬁmﬁ\ﬁ TIk]))
11: else &' = Al, max().second, Al,.p delete((T[k'].k')), A2.p delete((k',T[k]))
12: sync
13: if Al.p_find((T[5],5)))

14: if T~ P then print boundary R of T
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m+ 1
v [IIMIIIESE==———r]_] + 2
A1, [t] first < T[j] A, [t? first.> T[J]
tmp1, | | | | !\i\i\;i\si
o I ==
1 2 t m-1 m m+l
m: 1
R \HH_INWl'\'\_\ﬂl'\_\_\ﬂl'V"/
) I

A ===

1 2 t m-1 m m+ 1
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