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ABSTRACT

A data warehouse is a data repository for supporting decision makers. Most of
queries against the data warehouse are ad hoc queries. Bitmap Index is a popular technique used
to retrieve target records because of the efficient Boolean operation AND, OR and NOT.
However, Bitmap Index is suitable for only low cardinality attributes.

This thesis proposes a technique called Enhancing Dual Bitmap Index (EDBI).
EDBI makes use of the frequent query occurring attributes in assigning values. It also uses binary
to encode, so it uses much less space than Dual Bitmap Index in high cardinality attributes while
maintaining query processing time performance. The comparative study between EDBI, Dual
Bitmap Index and Encoded Bitmap Index shows that EDBI is more efficient than the others in

term of space-time trade-off perspective.
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[ Simple Bitmap Index ]
[
| | .
[ Bitmap Index Compression ] [ Bitmap Index Extension
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— Encoded Bitmap Index
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2 8 0|1 |11 ]1]1]1]1]1]1

3 3 ojJojlojJoJo|oOo|1]|1]1]1

4 15 1|1]1]1]0]0]0]O0]|O0]O

5 6 o|lo|o |11 |1]1]|1]1]1

6 19 o/lo|lojo]o]oOoO]|]O]O|O]O

/ 12 1|1 |1]1]1]1]|1]0|]0]0O

8 1 o/lojlojo]o]oO]|]O]O]|1]1

9 11 1|1 ]1]1|1]1]1]1]0]0O

10 4 olojojo|lo|1]1]1]1]1

11 0 o/o|o|oO]|]O|]O|]O|]O]|O]|1
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2 8 1 0 0
3 3 0 1 0
4 15 1 1 1
5 6 1 0 0
6 19 0 1 0
7 12 1 0 0
8 1 0 1 0
9 11 1 0 0
10 4 0 1 0
11 0 0 1 0
12 17 0 1 0
13 5 0 0 0
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9 v
v o 4 AaA T W o

d' Aaa a Jd 1
k=1 U NUENNTLIA A NUANMNY 1 gnassvd ludaundnnees L

910U 1

aataaslumnisznou 2-12

RID A el 221 z2 2|z

1 10 0 0 0 0 0 1 1 0 0

2 8 0 1 0 0 0 0 1 0 0

3 3 0 1 0 0 0 0 0 1 0

4 15 0 0 0 0 1 1 0 0 0

5 16 0 0 0 1 1 0 0 0 0

6 19 1 0 0 0 1 0 0 0 0

/ 12 0 0 1 0 0 1 0 0 0

8 1 0 0 0 1 0 0 0 1 0

9 11 0 0 0 1 0 1 0 0 0

10 4 1 0 0 0 0 0 0 1 0

11 0 0 0 0 0 0 0 0 1 1

12 17 0 0 1 0 1 0 0 0 0

13 5 0 0 0 0 0 0 1 1 0
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RID A z | Z s
1 10 0 1 0
2 8 0 0 0
3 3 0 0 0
4 15 1 1 1
> 16 1 0 0
6 19 1 0 - 0
/ 12 0 1 0
8 1 0 0 0
9 11 0 1 0
10 4 0 0 0
11 0 0 0 0
12 17 1 0 0
5 0 0 0
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1 10 00 1] 0 0]0 0] 0 0
2 8 0| 1 0] 0 0] 0 0] 0 0
3 3] [1]1 0o o 1] o 0] 1 | 1
4 15 0|0 1] 0 0]0 0] 0 0
) 6 00 00 0|1 0] 0 0
6 19 0|0 0] 0 0]0 0] 0 0

+ + + =

7 2] [olo | [1]1 0l o ol o | 1
8 1 110 \ 0] 0 1] 1 0] 1 \ 1
9 11 0]0 1] 0 01 0] 0 0
10 4 110 0] 0 10 0| 1 0
11 ol [1]lo] oo |1]lo] [17]1 1
12 17 00 0| 1 0/0 0] 0 0
13 5 1]0 0] 0 110 0] 1 0
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< a [ a
Mndsznev 2-14 Wflﬂ'l3ﬁ@UﬂWNLLUULﬂuﬁﬂWGﬁﬂUu@GﬁﬁU@LLN“lJLL'U‘Uﬂﬁgﬂ'IEJ
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RID A EE|E|E|FE

1 10 o] 1| o] 1| o0 0 | 00000
2 8 0 1 0| 0| 0 1 | 00001
3 3 o/ o/ o] 1 1 2 | 00010
4 15 0| 1 1 1 1 3 | 00011
5 16 1| o] 0] 0] © 4 | 00100
6 19 1] 0] 0] 1 1 5 | 00101
7 12 0 1 1 0 0 6 | 00110
8 1 o] o| 0| o 1 7 | 00111
9 11 0 1 0 1 1 8 | 01000
10 4 ol ol 1| o © 9 | 01001
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RID A E* | E® | E2 | E' | E° E* | E® | E° | E' | E° | ANS_VECTOR
1 10 o/ 1]/]0]1]o0 1] 1/0[1]0 0
2 8 0/1]0]0]0 1/1/0/0]0 0
3 3 o/lo /o011 1] 0/ 0] 1] 1 0
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6 19 1] 00|11 0/o|lo0]1]1 0
7 12 ol 1| 1| 0] O 1] 1]1]0]0 0
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11 0 0|l o/ o] 0] O 1] 0/0]0]O 0
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13 5 o] o/ 1] o] 1 1] 0[1]0]1 0
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a3 4-7 nai ¥ lumsaeunwdeyauuuiluaunFnuu DBL EDBI uag E-EBI UUYA

MITOUDINN 1

avi DA DBI EDBI E-EBI
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arudauul | DBI EDBI E-EBI
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\tpch_2_16_O\tpch_2_15_O\ref data\l\part.tbl.1] = &8 %
arch  Document Project Tools Window Help '_._ s§' '_.<'

t----g---—4 9 $====(===—+—

1|goldenrod lavender spring chocolate lace|Manufacturer#l|Brand#13|FROMO BURNISHED COPPER|7|JUMBO I—‘K\'}Isf.'ll:
2|blush thistle blue yellow saddle |[Manufacturer#l |Brand#13|LARGE BRUSHED BRASS|1|LG CRSE|902.00|lar accou
3lspring green yellow purple cornsilk|Manufacturer#4|Brand#42|3TANDARD POLISHED BRASS|Z1|WBAF CASE|903.00
4|cornflower chocolate smoke green pink|Manufacturer#$3|Brand#34|SMALL PLATED BRASS|14|MED DRUM|904.00|p £
S|forest brown coral puff cream|Manufacturer#3|Brand#32|STANDARD POLISHED TIN|15|5M PKG|905.00| wake care
6|bisque cornflower lawn forest magenta|Manufacturer#? |Brand#24|FROMO FLATED S5TEEL|4|MED BAG|906.00|sual
7Imoccasin green thistle khaki floral [Manufacturer#l |Brand#11|SMALL PLATED COFPER|45|5M BRG|907.00|1yly.
8|lmisty lace thistle snow royal |Manufacturer#d |Brand#44|PROMO BURNISHED TIN|41|LG DRUM|908.00|eposi|
9|thistle dim navajo dark gainsboro|Manufacturerd#4|Brand#43|5SMALL BURNISHED STEEL|12|WRAP CASE|909.00|irg
10|1inen pink saddle puff powder|Manufacturer#5|Brand#54 |LARGE BURNISHED STEEL|44|LG CAN|S910.01|ithely £i
1l|spring maroon seashell almond orchid|Manufacturer#2|Brand#25|5TANDARD BUENISHED NICKEL|43 |WELAF BOX|911] |
12| cornflower wheat orange marcon ghost|Manufacturer#3|Brand#33|MEDIUM ANODIZED STEEL|25|JUMBO CASE|912.0
13|ghost olive orange rosy thistle|Manufacturer#5|Brand#55|MEDIUM BURNISHED NICKEL|1l|JUMBO PACK|913.0llos
14| khaki seashell rose cornsilk navajo|Manufacturer#l |Brand#13|SMALL POLISHED STEEL|28|JUMBO BOX|914.01k
15|kblanched honeydew sky turquoise medium|Manufacturerdl |Brand#15|LARGE ANODIZED BRASS|45|LG CRSE|915.01]
lé|deep sky turquoise drab peach|Manufacturer43|Brand432|PROMO PLATED TIN|2|MED PACK|916.01|unts al
17|indian navy coral pink deep|Manufacturer#4|Brand#43|ECONOMY BRUSHED STEEL|16|LG BOX|917.01| regular ac
18| turquoise indian lemon lavender misty|Manufacturer#l |Brand#11|SMALL BURNISHED STEEL|42|JUMBO FRCK|918.
15| chocolate navy tan deep brown|Manufacturer#Z |Brand$23|SMALL ANODIZED NICEEL|33|WRAF BOX|[919.01| pendin
20| ivory navy honeydew sandy midnight|Manufacturer#l |Brand#12|LARGE POLISHED NICKEL|48|MED BAG|920.02|are
2l|lemon floral azure frosted lime|Manufacturer#3|Brand#33|SMALL BURNISHED TIN|31|MED BAG|921.02|s3 packa
22 |medium forest blue ghost black|Manufacturer#d |Brand#43|PROMO POLISHED BRASS|19|LG DRUM|922.02| even pl
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Abstract
A data warehouse is a repository data for

supporting decision makers. Most of queries against the
data warehouse are ad hoc query. Bitmap index is a
popular technique used to retrieve target records because
of the efficient Boolean operation AND, OR and NOT on
bits. However, bitmap index is suitable for only low
cardinality attributes. This paper proposes a technique to
enhance the Dual bitmap index to optimize the use of
space in high cardinality attributes while maintaining
query processing time performance.

Keyword: Data Warehouse, Bitmap Index, Dual Bitmap
Index
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