Three-Tier Model

Gordon College

« Persistent data (as opposed to transient state data) on the
back-end of a Web application can be stored in structured text
files-- often called flat files.

O tableitxt —————— HH

cuatID=l2slast=lichesfirat=Karensage=40spurchases=97.25
custID=31lslast=0'Briensfirst=Keikosage=334purchases=524.99
custID=4lslast=Lansfirst=Lisacage=35cpurchases=314.15

« But it is cumbersome to maintain datain this format.
Thisisbasically atable of data "flattened" into afile.
«Example — our quiz assignment for the Project Threads

 Such datais usualy stored in adatabase table.

Table: customers
custID laxt first age purchases
12 Wiabu Karan 40 9725
31 0'Brien Keika 33 524.99
41 Lam Lisa 35 314.15
Terminology:

Record -- A row in thetable. In this case we see the data for each
customer is arecord.

Field -- A column of the table. Author aso refersto them as“keys’.

Primary key -- akey which is guaranteed to have a unique value for
each record. Thus, the primary key uniquely identifies each record.

« Relational data refersto tables which share relationships.
Tihle: ousbomners

custID | last first age purchases
1z Wiche Karen 40 9725
Il 0Frizn Keike ¥ 524,99
41 Lam Lizn 35 F14.15
Table: orders
orderIN custIB stockIN date
21145 31 3123 01-12-03
21341 41 1412 01-17-03
27518 41 S001 01-21-0F

¢ Theprimary key intheor ders tableisor derl D.

« The two tables are related through the shared key custl D

* Given a cugtID, al of the data for a given customer,
including al of the details about their order(s), can be
retrieved from the ralated tables.

« Database servers are like Oracle, Access, MySQL, and mSQL are
daemons which listen for queries (read/write/search) on the data and
send back any results (success/failure/records matching searches).

« Database serverswork on data retrieval and manipulation on alevel
"behind" the http server. Thisisthe notion of athree-tier Web
application.
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« Large commercial Web applications may use awhole farm of servers
on each level. Small Web gpplications might run the database and http
daemons on the same box. Either way, the concept is the same.

* The middle tier [http servers] - sometimes called the information
assembly tier. The idea is that this tier transforms the raw data
records into human consumable information.

« For this reason, http servers are sometimes called information

servers.

* Note: caching in the middle tier is important. Data tier is
queried only once, and the results are cached in the middle tier.
Next 10 search results simply pulls from the data cached in the

middle tier.
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database.

Databaze: store

Table: customers

custID | last first age purchases
12 Wiche Earen 40 97.25

21 0'Brien | Eeiko 32 S24.99

41 Lam Liza 25 214.15
Table: orders

orderID | custID | stockID date

21145 21 2123 01-12-032

21341 41 1412 01-17-02

27212 41 So01 01-21-032

» Technically, the term database refersto a collection of

* The database itself has a name and so does each table in the

i MySQL client

last
Wiehe
OVBrien

purchases
97.25

within a Perl program.
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« Clearly a Web application can't use a GUI to interface with a
database system, so we focus on issuing SQL commands from

Steps 1-3 are typically done once by an administrator.

Stepsfor using a database in a Web application:

1. Database daemon must be running.

by issuing an administrative command from within a
program).

2. A database must be created (using command line, a GUI or

3. User/Password permissions must be set for the database.
Steps 4-5 can be perfor med repetitively by the Web app.

the database software.

5. Manipulate the database: Create tables, add records to
existing tables, search for records which match some
search criteria, delete records, etc.

4. Connect to the database. The DBI (database interface)
Perl module will automate the process of interfacing with

* A database system (or database engine or database

softwar €) is responsible for the binary storage format of the
data.

« A programmer needn't be concerned with the underlying
storage format. Weissue high level SQL (Structured Query
L anguage) commands to the database software, which then
handlesthe lower-level read/write/query actions on the data.

* Thus, we only need to think of the datain its tabular format.
* The easiest way to manipulate the data tables (e.g. issue SQL

commands) is through a GUI, which most sophisticated
database systems provide. (phpMyAdmin)
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Structured Query Language (SQL)
* Created by IBM in the 1970's.

» Now an internationa standard -- ANSI SQL last mgjor standardization
in 1992.

 Nearly all database systems accept SQL queries. (Oracle, Sybase,

Informix, DB2, Access, MySQL, mSQL, PostgresSQL, just to name a
few)




- Createa new table with NO rows. Thissimply defines the
nature of columns (fields - keys) for the table.

CREATE TABLEtad e_nane
(
Cdum_name_1 data type_ 1,
Cdum_nane_2 data_type_2

)
* Keywordsin SQL are NOT case sensitive.

« A standard convention isto type SQL keywordsin upper-
case. Wewill adhereto that convention.

* The data types we will use:

CHAR(l engt h) -- A character string of specified length. The
string is right-padded with spaces and stored withl engt h
number of characters (i.e. fixed-width column)

VARCHAR(I engt h) -- acharacter string of specified length,
not right-padded with spaces (i.e. variable width column)

INTEGER
REAL

» Note most database systems require that | engh be in the
range 1-255.

Example:
CREATE TABLE custoners

custl D VARCHAR(5),
last VARCHAR( 20),
first VARCHAR( 20),
age |NTEGER
purchases REAL

)

* Insert arecord into an existing table:

I NSERT I NTO cust oners
VALUES
(33, ' Do€, 'John, 30, 1575

Equivalent statement where we can give the keysand valuesin any order.
INSERT I NTO cust orrer s

(age purchases, first, last, custl D

VALUES

(30, 1575 ' John, ' Doe, ' 33)

*Note: The extra whitespace in the statements is for
readability, not a syntax requirement.

Recommended: quote strings using single quotes (although most
database systems also accept double quotes)

(30, 15 75 ' Johr!, ' Doe, ' 33)

» Use two single quotes to escape asingle quote. Most
database systems also accept\' .

INSERT I NTO cust oner s
(age, purchases, first, last, custl D
VALUES
(30, 1575 ' NMles,' O Fien, '33)

Thestring O Bien

Selecting records and sub-tables:

« Specify to select a sub-table by giving alist of keys
(or * for al keys) where the selected sub-tableis
subject to some criteria.

SELECT [comma- déi mited cd unm_names or *]
FROMtab e_nane
WHERE criteria

« Applied to the custoners table (three slides back), this
would return a sub-table with one column and two rows.

SELECT custl D
FROM cust omer s
WHERE age > 34




« Applied to thecust orrer s table, this would return a sub-
table with two columns and one row.
SELECT last, first

FROM cust omer s
WHERE custl D="12

 The criterion can contain simple pattern matches.

SELECT | ast
FROM cust omer s
WHERE | ast U KE' La%

The % stands for any string of O or more characters. So this
statement searches for last names that begin with the string
'Ld. In MySQL, the match is NOT case sensitive. Use
LI KE BI NARY for case-sensitive matching.

Negation: NOT LI KE.

* AND/OR logic can be incorporated in queries.

* This selects all columns matching the criterion -- the whole
tablein this case.
SELECT *

FROM cust omer s
WHERE age > 18 AND age < 49

not equals: <>

 Order (ORDER BY) the returned sub-table in ascending
(ASC) or descending (DESC) order according to some
column.

SELECT *
FROM cust omers
WHERE pur chases > 100
ORDER BY age ASC

« Updating atable:

* The following statement modifies al rows that fit the
criteria, replacing their column values as specified in the list.

UPDATEtab e_nanme
SET[list o pars o foo mCd unm_nanme = vd ug]
WHERE criteria

 This updates thefield in the pur chases column of any
records matching the criterion on the age column.

UPDATE custoners
SET purchases =0
WHERE age < 18

* This updates the age and pur chases column of a particular
record, identified by its primary key.

UPDATE custoners

SET age =42, purchases = purchases + 100
WHERE custI D="12

Column name: used as a variable withinaSET statement.

 Deleting records:
* Thisdeletes all records matching the criteria.

DELETE FROMtabl e_name
WHERE criteria

« The following deletes the whole table.

DROP TABLEtab e nanme




