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The presentation of new hybrid compression techniques to
optimize memory usage and speed of access in cloud database

Seyed Behnam Hoseinit
'Pooyesh University, Qom, Iran.

Abstract

Enterprises and cloud service providers face dramatic increase in the amount of data stored in private
and public clouds. Thus, data storage costs are growing hastily because they use only one single high-
performance storage tier for storing all cloud data. There,s considerable potential to reduce cloud costs
by classifying data into active (hot) and inactive (cold). In the main-memory databases research,
recent work focus on approaches to identify hot/cold data. Most of these approaches track tuple
accesses to identify hot/cold tuples. In contrast, we introduce a novel LOAD DATA INFILE that
tracks both tuples and columns accesses in secondary storage databases. Our objective is to enhance
the performance in terms of three dimensions: storage space, query elapsed time and CPU usage. In
order to validate the effectiveness of our approach, we realized its concrete implementation on LOAD
DATA INFILE Approach (LDA) that reads rows from a text file into a table at a very high speed by
using the well-known gps and TPC-H benchmark. Experimental results show that the proposed LOAD
DATA approach outperforms prepare_data in respect of two performance dimensions. In specific,
LOAD DATA reduces the storage space by average of 14-62% and reduces the query elapsed time by
average of 280-440 times compared to the traditional database approach.

Keywords: Cloud computing, Cloud storage, Main-memory database, Hot/cold data, Cold data
management.
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CREATE TABLE “products’ (
productCode’ VARCHAR(15)NOT NULL,
“productName™ VARCHAR(70) NOT NULL,
productLine® VARCHAR(50) NOT NULL,
productScale VARCHAR(10) NOT NULL,
productVendor VARCHAR(50) NOT NULL,

“productDescription” TEXT NOT NULL, --
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[LOW_PRIORITY | CONCURRENT]
[LOCAL]
INFILE ‘file_name'
[REPLACE | IGNORE]
INTO TABLE tbl_name
[PARTITION],(partition_name
partition_name]...)]
[CHARACTER SET charset_name]
[{FIELDS | COLUMNS}
[TERMINATED BY 'string’]
[OPTIONALLY] ENCLOSED BY 'char]
[ESCAPED BY ‘char’]
]
[LINES
[STARTING BY 'string']

[TERMINATED BY 'string']

]

[IGNORE number {LINES | ROWS}]
[(col_name_or_user_var

[, col_name_or_user var]...)]

[SET col_name={expr | DEFAULT},
[, col_name={expr | DEFAULT}]...]
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“quantityInStock” SMALLINT NOT NULL, -
- Allow negative

“buyPrice” DECIMAL(8,2) UNSIGNED NOT
NULL,

"MSRP’ DECIMAL(8,2)
UNSIGNED NOT NULL,

PRIMARY KEY (‘productCode’),
INDEX ("productName’),
INDEX ("productVendor’),

INDEX (“productLine’) -- needed to be
indexed to be used as foreign key

) ENGINE=InnoDB DEFAULT
CHARSET=utf8;
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BEGIN
DECLARE i INT DEFAULT 100;
WHILE i < 1700000 DO
INSERT INTO products (productCode,

productName, productLine, productScale,
productVendor,

quantityInStock, buyPrice, MSRP) VALUES
(i);

SETi=i+1,

productDescription,

END WHILE;
END$$
DELIMITER ;
CALL prepare_data();

P9 0,529,

LOAD DATA INFILE '100000 Sales
Records.csv' INTO TABLE table;
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Customers
CustomerID
CompanyName
ContactName
ContactTitle
Address

City

Region
PostalCode
Country
Phone

Fax
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DELIMITER $$

store

employees Products
EmployeelD productCode
LastName productName
FirstName productLine
Title productScale
TitleOfCourtesy productVendor
BirthDate productDescription
HireDate quantitylnStock
Address buyPrice
City MSRP
Region
PostalCode
Country
HomePhone
Extension
Photo
Notes
ReportsTo
PhotoPath
Salary
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