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Enterprise Information

e Sales: customers, products, purchases
® Accounting: payments, receipts, assets

¢ Human Resources: Information about employees, salaries, payroll
taxes.

B Manufacturing: management of production, inventory, orders, supply
chain.

B Banking and finance
e customer information, accounts, loans, and banking transactions.
® Credit card transactions

e Finance: sales and purchases of financial instruments (e.g., stocks and
bonds; storing real-time market data

B Universities: registration, grade
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Airlines: reservations, schedules

Telecommunication: records of calls, texts, and data usage, generating
monthly bills, maintaining balances on prepaid calling cards

B Web-based services
® Online retailers: order tracking, customized recommendations
® Online advertisements
Document databases

Navigation systems: For maintaining the locations of varies places of
interest along with the exact routes of roads, train systems, buses, etc.
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ID name dept_name salary
22222 | Einstein Physics 95000
12121 | Wu Finance 90000
32343 | EI Said History 60000
45565 | Katz Comp. Sci. | 75000
98345 | Kim Elec. Eng. 80000
76766 | Crick Biology 72000
10101 | Srinivasan | Comp. Sci. | 65000
58583 | Califieri History 62000
83821 | Brandt Comp. Sci. | 92000
15151 | Mozart Music 40000
33456 | Gold Physics 87000
76543 | Singh Finance 80000

«—(ROWS) b ylaw

1.12

WWAA - golos (o bawgi yudd g dox



o Aty 0318 o3l & god K

Database System Concepts — 7th Edition

ID name dept_name salary
22222 | Einstein Physics 95000
12121 | Wu Finance 90000
32343 | El Said History 60000
45565 | Katz Comp. Sci. | 75000
98345 | Kim Elec. Eng. 80000
76766 | Crick Biology 72000
10101 | Srinivasan | Comp. Sci. | 65000
58583 | Califieri History 62000
83821 | Brandt Comp. Sci. | 92000
15151 | Mozart Music 40000
33456 | Gold Physics 87000
76543 | Singh Finance 80000

(a) The instructor table
dept_name building budget
Comp. Sci. | Taylor 100000
Biology Watson 90000
Elec. Eng. Taylor 85000
Music Packard 80000
Finance Painter 120000
History Painter 50000
Physics Watson 70000

(b) The department table
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type instructor = record
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name : string;
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® create table account (

account-number char(10),
balance integer)

(DML) b osls g,uws Ly W

e select customer.customer-name
from customer
where customer.customer-id = ‘192-83-7465
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B A database system is partitioned into modules that deal with each of the
responsibilities of the overall system.

B The functional components of a database system can be divided into
® The storage manager,
® The query processor component,

e The transaction management component.
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(Database Architecture) o319 ol (5 yloxo

B Centralized databases
® One to a few cores, shared memory
B C(lient-server,

® One server machine executes work on behalf of multiple client
machines.

B Parallel databases
® Many core shared memory
® Shared disk
® Shared nothing
® Distributed databases
® Geographical distribution

e Schema/data heterogeneity
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Database applications are usually partitioned into two or three parts

B Two-tier architecture -- the application resides at the client machine, where it
invokes database system functionality at the server machine

B Three-tier architecture -- the client machine acts as a front end and does not
contain any direct database calls.

® The client end communicates with an application server, usually through a
forms interface.

® The application server in turn communicates with a database system to
access data.
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Two-tier and three-tier architectures
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B 1950s and early 1960s:
e Data processing using magnetic tapes for storage
» Tapes provided only sequential access
® Punched cards for input
H Late 1960s and 1970s:
e Hard disks allowed direct access to data
e Network and hierarchical data models in widespread use
® Ted Codd defines the relational data model
» Would win the ACM Turing Award for this work
» IBM Research begins System R prototype
» UC Berkeley (Michael Stonebraker) begins Ingres prototype
» Oracle releases first commercial relational database

e High-performance (for the era) transaction processing
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m 1980s:
® Research relational prototypes evolve into commercial systems
» SQL becomes industrial standard
e Parallel and distributed database systems
» Wisconsin, IBM, Teradata
® Object-oriented database systems
m 1990s:
® Large decision support and data-mining applications
e Large multi-terabyte data warehouses

e Emergence of Web commerce
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m 2000s
e Big data storage systems
» Google BigTable, Yahoo PNuts, Amazon,
» “NoSQL” systems.
e Big data analysis: beyond SQL
» Map reduce and friends
m 2010s
e SQL reloaded
» SQL front end to Map Reduce systems
» Massively parallel database systems

» Multi-core main-memory databases
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