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INTRODUCTION: Statistical functions play a crucial role in generating valuable summary insights from corporate
databases. However, calculating these functions over large datasets can be time-consuming, especially in computerized
systems that manage vast amounts of transactional data. To enhance system performance, data warehouses commonly
utilize summary tables or materialized aggregate views. When new transactional data is introduced, all corresponding
summary tables 1n the data warehouse must be updated, which can be challenging due to the large number of tables
involved. Efficiently managing these updates is essential for optimizing data warehouse performance. This study presents
a novel approach to improving the maintenance of statistical functions—such as MIN, MAX, MEAN, and MEDIAN—
by incorporating auxiliary tables within the data warehouse. These auxiliary tables are designed to streamline the update
process and reduce maintenance overhead. A comparative analysis 1s conducted to validate the effectiveness of the
proposed method in enhancing data warehouse performance.

CONCEPTUAL ARCHITECTURE OF DATA WAREHOUSE
Materialized View

Time Dimension Pr lier
Table Sales Fact Table Dimengi?)l:lc'r'able DimcsezfigneTable AggrReeg;::)ilgalue
Time_Key —I_ ProductlD — ProductID SupplierlD ProductID
Date Time_Key ProductName SupplierName MaxSaleAmt
Month BranchiID Brand ContactData > MinSaleAmt
Quarter RegionID SupplierlD MedianSaleAmt
Time SaleAmount v
Brancr_‘r[a)gir;ens")n DlmeI:Iilg(I)(l?lnT able Clty Pl.:_:gleens“)n RegionID ProductID | MaxQuantity | MinQuantity | MedianQuantity
BranchiID RegionID | — CitylD R0l P08 sc;s 1(:)1 3;9
BranchName Location City RO01 P024 13 20 73
BranchType CityID — Country R003 PO11 426 30 234

MECHANISM OF MAINTAINING MATERIALIZED VIEWS AND AUXILIARY DATA
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STRUCTURES OF FACT TABLE, MATERIALIZE VIEW, AND AUXILIARY DATA

Snowflake schema
(Fact table with its Dimension Tables)
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The structure of a part of Real data

City Dimension

Sale Fact Table Region , Ta,ble
ProductlD | Time_Key | BranchlD | RegionID | SaleAmount Dimension Table | CitylD City Country
(thousands) RegionID | Location | CitylD D13 Athens Greece
0256 2012091308 C21 S12 20 501 D13 | D14 Piraeus Greece
0256 2012121511 B14 SO7 15 502 D14 |
0298 2012101402 C21 S12 42 503 D26 | D26 Strasbourg France
S04 D27 D27 Bordeaux | France
0240 2012091308 Al2 S04 30 |
0256 2012121308 B12 S07 21 S07 D32 | D31 Madrid Spain
0256 2012121512 B14 SO07 15 508 D63 D32 Milan Italy
0283 2013020218 AO03 S02 12 509 D64
D63 San Diego USA
0283 2013031301 AO03 S02 29 512 D90 D64 Seattle USA
0291 2013041201 C19 S09 23 |
D90 | Philadelphia USA
v

Example of Auxiliary Data
(According to relevant dimensional criteria)

Auxiliary Data Auxiliary Data
| Auxiliary Table | | Auxiliary Table |
Val Frg Val Frq
9 1 29 3
11 2 33 1
58 1 321 2
00 008
| Identification tag | | Identification tag |
Country | City Country
Italy Milan Italy
Statistical Statistical
measurement measurement
x=284|s"=97 x=124.7s> =29.1
MAX=58| MIN=9| MEDIAN=31 MAX=321| MIN=29| MEDIAN=174
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