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Abstract

Data analysis applications typically aggregate data across many dimensions looking for unusual
patterns in data. Even though such applications are usually possible with standard structured query
language (SQL) queries, the queries may become very complex. A complex query may result in many scans
of the base table, leading to poor performance. Because online analytical processing (OLAP) queries are
usually complex, it is desired to define a new operator for aggregation, called the data cube or simply cube.

Data cube supports OLAP tasks like aggregation and sub-totals. Many aggregate functions can be used to
construct a data cube. Those functions can be classified into three categories, the distributive, the algebraic, and
the holistic. It has been thought that the distributive functions such as SUM, COUNT, MAX, and MIN can be
used to construct a data cube, and also the algebraic function such as AVG can be used if the function is
replaced to an intermediate function. It is believed that even though AVG is not distributive, but the
intermediate function (SUM, COUNT) is distributive, and AVG can certainly be computed from (SUM, COUNT).
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In this paper, however, it is found that the intermediate function (SUM, COUNT) cannot be applied to OLAP cubes,
and consequently the function leads to erroneous conclusions and decisions. The ohjective of this study is to identify
some problemns in applying aggregate function AVG to OLAP cubes, and to design a process for solving these problems.
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Product_ID Name Category Class Time_ID Store_ID Product_ID Quantity
1 Coke Soda Drink 1 2 2 123
2 Diet Coke Soda Drink 1 3 3 32
3 Cider Soda Drink 1 4 9 209
4 Fanta Soda Drink 1 4 1" 197
5 Orange Juice Juice Drink 1 5 1" 219
1 6 14 18
7%l 6. PRODUCT A Eol= 1 o L 210
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Time D | StoreID Product_ID Quantity Time 1D Store ID Product 1D Quantity
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Figure 12. The modified Cube
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me] Aol A Quantity® 72 Uie AS AwEd a9 13
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Year - Quarter Month Week
82008
Chl
GAl
i 2 3 4 ol
Class ~ Category Name Quariity New AVG() Quantty New AV(| Uuantiy New AV Quantity New AV Quantiy|New AVG0)
B Drink B Juice Apple Juice 131 187 88 126 219 31.3
Grape Juice
Orange Juice 193 27.6 193 27.6
Peach Juice 255 36.4 228 32,6 483 69.0
[EA 448 64.0 131 18.7 316 45.1 895 127.9
BSoda Cider 32 486 209 29.9 241 344
Coke
Diet Coke 123 17.6 123 17.6
Fanta
il 155 22.1 209 29.9 364 52.0
el 155 22,1 448 64.0 340 486 316 451 1259 179.9
B Food B FastFood Burger 416 59.4 3 4 297 424 716 102.3
Cormn Cheese
Fried Potato 222 31.7 222 31.7
Pizza 209 29.9 107 15.3 126 18.0 179 256 621 88.7
Salad
el 625 893 329 470 129 184 476 68.0 1569 222.7
=Noodle Bibim Myun
Cup Myun 163 23.3 236 33.7 399 57.0
Saeng Myun 132 18.9 132 18.9
Spaghetti 210 30.0 162 231 372 53.1
TangMyun 18 2.6 51 7.3 69 9.9
il 391 559 162 231 236 337 183 26.1 972 138.9
BPackingFood Peach
Tuna 85 121 283 40.4 242 346 610 &7.1
el 85 121 283 404 242 346 610 87.1
Ll 1016 145.1 576 823 648 926 901 128.7 3141 4487
=2 1171 167.3 1024 146.3 988 141.1 1217 173.9 4400 628.6

J8 13, M22 "ol 2
Figure 13. A New AVG table
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Product_ID | Time_ID | New AVG() Product_ID | Time_ID | New AVG)

1 1 o 1% as o
1 2 o 20 1 o
1 3 o 20 2 o
1 4 o 20 3 o
1 5 224 20 4 o
1 3 a9 20 5 o
1 7 26.3 20 5 o
1 8 o 20 7 o
1 9 154 20 8 o
1 10 719 20 9 o
1 11 o 20 10 o
1 12 o 20 11 o
1 13 o 20 12 136
1 14 o 20 13 313
1 1s o 20 14 19
1 16 o 20 15 26
1 17 o 20 16 56
1 18 14 20 17 6.9
1 19 o 20 18 o
1 20 o 20 19 o
1 21 o 20 20 o
1 22 o 20 21 o
1 23 o 20 22 o
1 24 o 20 23 111
1 25 o 20 24 301
1 26 o 20 25 159
1 27 o 20 26 o
1 28 o 20 27 o
1 29 o 20 28 o
1 30 o 20 29 171
1 31 206 20 30 187
1 3z 0.6 20 31 o
1 33 o 20 32 56
1 34 08 20 33 o
1 35 o 20 34 369
1 36 o 20 35 203
1 37 o 20 36 20
1 35 o 20 37 o
1 39 33.4 20 38 o
1 a0 o 20 39 o
1 a1 o 20 40 o
1 az o 20 a1 o
1 a3 o 20 4z o
1 a3 o 20 43 407
1 as o 20 a4 o
1 a6 o 20 as 26
1 a7 136 20 4s 24
1 az 2 20 a7 o
2 1 178 20 ag o
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Figure 14. A new base table

o714 o] & F2 Az A Holes Y ) 7]
& ASUeR FHE Hele WEA 05 798 Folok

Elaz

4 M2E FEo| Ay
Vel 3ellA 77 2L AR Elo]&& 7keg dlo] A
2E FHE AT

V. TAeT AVGE HEZT

AHg3te] OLAP 8.8 2pAdstaat gt
Vel 1~3& ov] 71&sisl7] Wiiel] o714 Ve 4%
B V&7 2 s

I 22 7o I
M2E FE9) 2elrlnhe 29 15, Fuel Axrre



226 B AT SR SHoGE(2009. 1)

a9 16, JAATF AVGE A-EAIAAN 2 A2E FEE
a8 177 2tk a8 15904 STORE #kge] §itks A,
a7 162 28 149 Hjo] 2 Ho] o W& AR Tzel=
o 98 Fart v 2o

[ ORDER (dbo,..
¢ ProductID 7 ProductID
¢ Time D » Mame
Mew AWG() Category
Class

& TIME (dbo....

¢ Time_ID
Week

Month
Quarter
Year

T2 15. 22 ORDER fES| AE(AT|O}
Figure 15. Star schema of new ORDER

cube
<YEAR, ALL>
<YEAR, class> <quarter, ALL>
<YEAR, category> <quarter, class> <month, ALL>
<YEAR, name> <quarter, category> <month, class> <week, ALL>
<quarter, name> <month, category> <week, class>
<month, name> <week, category>

<week, name>

T2 16. MZ2 ORDER 29| A=
Figure 16. The lattice structure of new ORDER cube
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Apple Juice
7.8)
Grape Juice
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©.0 Orange Juice
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Figure 18. Average Weekly Sales
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