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Abstract  Jump Index is a kind of trustworthy index which can only build index for strictly
monotonically increased sequences rather than unordered sequences. To solve this problem, this
paper proposes a novel index supporting building index for random sequences, without losing the
trustworthy of jump index. By adding left pointers on the node of jump index, the candidate node
in random sequences can be indexed into one of the left or right pointers of a node in the index.
The left jump pointers are used to index nodes with less value than current node’s value, while
right jump pointers point to those nodes with higher value. Every node in the index has the
unique and permanent path from root node, which ensures the trustworthy in the index. Experi-
ment results and proofs in this paper show that the index is trustworthy and supports indexing for
random sequences, also it has more efficiency of building index and same complexity of search
compared with jump index. The contribution of this paper is that the new index with trustworthy

solve the problem that jump index cannot insert and build index for random sequences.
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ZIGZAGlistl, list2)

1. topl < listl.Start()

2. top2 < list2.Start()

{Initialize the iterators to point to list heads}

3. loop

4. if ((topl=listl.End()) OR (top2=1list2.End())) then
5. return

6. end if

7. if ((*topl)<T( *top2)) then

8. topl < listl.FindGeq( *top2)

{Find an element greater than or equal to top2}
9. continue

10. end if

11. if (( *top2)<T( *topl)) then

12. top2 < list2.FindGeq( % topl)

{Find an element greater than equal to topl}
13. continue

14. end if

15. if (( *top2) =( *topl)) then

16. OUTPUT (topD)

{Next element in join} 17. topl < listl.FindGeq( * topl+1)
18. top2 < list2.FindGeq( * top2+1)

19. continue

20. end if

21. end loop
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Insert(k) — Insert ID k into the random jump index 26. {Follow the pointer to a new s}

1. if (ump index is empty) { 27. assert s+ 27 (1) <<k<=s5+2"(1)

2. Create a new jump index with a node containing k; 28. s=ys"

return 29. continue
30. }
s=the root node of jump index 31. }

32. end loop

return £ has existed

3
1
5.
6. if (s==k){
7.
8
9

}

loop
10. if (s<<h){
11. Find j=>=0, such that s—2"(j+1)<<k<=s—2"())
12. if (s.lptr[j]==NULL){
13. Create a new jump index node containing k;
14. s.dptr[j]1=Fk’s location //Set jth pointer of s
15. return DONE
16. }
17. else{
18. s'=the document ID at s./ptr[j]
19. {Follow the pointer to a new s}
20. s=s'
21. continue
22. }
23. }
24. if (s>k){
25. Find i>=0, such that i s +2" (1) <=k<s+2"G+1)
26. if Cs.rper[i]==NULL){
27. Create a new jump index node containing k;
28. s.rptrli]=Fk’s location //Set i th pointer of s
29. return DONE
30. }
31. else{
32. s"=the document ID at s.rptr[i]
33. {Follow the pointer to a new s}
34. s=s'
35. continue
36. }
37. }

38. end loop
Lookup(k) — Find k in the random jump index

1. s=the root node of jump index

2. loop

3. if (s==k){

4. return FOUND

5. }

6. if (s>k){

7. Find j=>=0, such that s—2"(j+1)<<k<=s5—2"(j)
8. if (s.ipstr[j]==NULL){

9. return NOT_FUOUND

10.

11. else{

12. s'=the document ID at s.iptr[ ;]
13. {Follow the pointer to a new s}

14. assert s—2"(j+1)<k<=s5—2"())
15. s=s

16. continue

17. )

18.

19. if (s<<k){

20. Find i>=0, such that s+2"()) <<k<=s+2"Gi+1)
21. if (s.rpstr[i]==NULL){

22. return NOT_FUOUND

23. }

24. else{

25. s'=the document ID at s.rptr[i]

FindGeqRec(k,s) — Function implementing FindGeq(k)
1. if (s>=k){

2. if (s==k){

3. return s;

4. !

5. Find j>=0. such that s—2°(j+1) < k<=5—2(j)
6. if Cs.lper[j] 1=NULL){

7. t=document 1D at s.iptr[j]

8. assert s—2"(j+1)<t<=s—2"())

9. res=FindGeqRec(k,1)

10. //Recursively call FindGeqRec() by following the /prt
11. if (res!=NOT_FOUND){

12. assert s—2"(j+1)<res<=s—2"(j)

13. return res

14. }

15.

}
//No number=>=# could be found by following jth /ptr.
//return the FindGeqRec(k, */ptr) of the first non-null {ptr
16. j=j—1

17. while (j>=0){
18. if Cs.iprelj] '=NULL){
19. t=document 1D at s./ptr[ j]
20. assert s— 2" (j+ 1) <r<=s5—2"(j)
21. return FindGeqRec(%,1)
22. }
23. j=j—1
24. }
25. return NOT_FOUND
26. }
27. if (s<<k){
28. Find i>=0, such that s4+2"(i) <<k<=s+2"G+1)
29. if Cs.rptr[i] 1=NULL){
30. t=document ID at s.rptr[i]
31. assert s+2"()<t<=s+2"Gi+1)
32. res=FindGeqRec(k, 1)
//Recursively call FindGeqRec() by following the rprt
33. if (res 1=NOT_FOUND) {
34. assert s+ 27 (1) <res<=s—2"(i+1)
39. return res
36. }
37.

}
//No number>>=#% could be found by following ith /ptr,
//return the FindGeqRec(k, *rptr) of the first non-null rptr

38. i=i+1

39. while (i<<log2[ N {

40. if (s.rprefi] 1=NULL){

41. t=document ID at s.rptr[i]
42. assert s+ 2" (1) <t<=s+2"(i+1)
43. return FindGeqRec(%,1)

44, }

45. i=i+1

46. }

47. return NOT_FOUND

48. }

FindGeq (k) —Find number>=k
1. return FindGeqRec(k, the root node in the random jump index)
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ly monotonically increased, this requirements makes it is im-
possible for inserting random sequences. The authors’ main
object is to design an index which can insert and build index
for random sequences. How to maintain the trustworthy and
efficiency of query is also important. In this paper, authors
proposes a solution that adding left pointers on the current
node in index as the counterpart of the right pointers in jump
index to record nodes with less value than current node.
while right jump pointers are used to record with higher val-
ue. Therefore the candidate nodes in random sequences can
be indexed into one of the left or right pointers depending on
its value. Also, this changing on structure does not change
the unique and permanent path from root node to any node in
the index, which keeps the trustworthy. Compared with
jump index, new structure makes building index and inser-

ting records become more flexible and efficient.





