1. Demo database for the course: EMPLOYEE

(a sample database included with the distribution of Firebird Server, adapted to MySQL).

Database schema

CUSTOMER JoB
CUST_NO INTEGER JOB_CODE VARCHAR(5
CUSTOMER VARGHAR(25) JOB GRADE SMALLINT
CONTACT_FIRST VARCHAR(15) COUNTRY = JOB_GOUNTRY JOB_COUNTRY VARCHAR(15)
CONTACT_LAST VARCHAR(20) JOB_TITLE VARCHAR(25)
PHONE_NO VARCHAR(20) COUNTRY = COUNTRY MIN_SALARY NUMERIC(15,2)
ADDRESS_LINEY VARCHAR(30) MAX_SALARY NUMERIC(15,2)
ADDRESS_LINE2Z VARCHAR(30) JOB_REQUIREMENT BLOB
cITy VARCHAR(25) COUNTRY LANGUAGE_REQ  VARCHAR(15)[]
STATE_PROVINGE VARCHAR(15) 1
COUNTRY VARGHAR(15) COUNTRY VARCHAR(15)
POSTAL_CODE  VARCHAR(12) CURRENCY VARCHAR(10)
ON_HOLD CHAR(1) JOB_CODE § JOB_CODE
JOB_GRADE 3 JOB_GRADE
[ JOB_COUNTRY 3 JOB_COUNTRY
CUST_NO ¥ CUST_NO
EMPLOYEE
SALES EMP_NO SMALLINT
PO _NUMBER  CHAR(8) FIRST_NAME VARCHAR(15)
CUST_NO INTEGER — = LAST_NAME  VARCHAR(20)
SALES_REP SMALLINT EMP_NO=SALES_REP PHONE EXT VARGHAR(4)
ORDER_STATUSVARCHAR(7) FPT_-NO=DEPT_NO HIRE_DATE TMESTAMP
ORDER_DATE TIMESTAMP DEPT_NO CHAR(3) EMP_NO =EMP_NO
SHIP_DATE TIMESTAMP JOB_CODE  VARCHAR(5) [T
DATE_NEEDED TMESTAMP JOB_GRADE  SMALLINT
PAID CHAR(1) JOB_COUNTRY VARCHAR(15)
QTY_ORDERED INTEGER EMP_NO=MNGR _NO ml SALARY NUMERIC(15.2)
TOTAL_VALUE DECIMAL(9,2) FULL_NAME  COMPUTED
DISCOUNT FLOAT i i
ITEM_TYPE VARCHAR(12)
AGED COMPUTED
SALARY_HISTORY
] DEPARTMENT EMP_NO SMALLINT
DEPT_NO CHAR(3) CHANGE_DATE TIMESTAMP
DEPARTMENT YARCHAR(25) EMP_NO 3 EMP_NO UPDATER_ID VARCHAR (20)
DEPT NO=hieap| HEAD_DEPT CHAR(3) OLD_SALARY NUMERIC (15,2)
- MNGR_NO SMALLINT PERCENT_CHANGE DOUBLE PRECISIO
BUDGET NUMERIC(15.2) NEW_SALARY COMPUTED
LOCATION VARCHAR(15) EMP_NO =TEAM_LEADER
PHONE_NO  VARGHAR(20)
A EMPLOYEE_PROJECT
EMP_NO SMALLINT
PROJ_ID CHAR(5)
DEPT_NO S DEPT_NO
PROJ_ID ¥ PROJ_ID
PROJ_DEPT_BUDGET Y
FISCAL YEAR INTEGER PROJECT
PROJ_ID CHAR(5) _|PROJ D CHAR(S)
DEPT NO CHAR(3) FROJ D =FROJ D T|PROJ_NAME  VARCHAR(20)
QUART_HEAD_CNT  INTEGER([] PROJ DESC BLOB
PROJECTED_BUDGETNUMERIC(15,2) TEAM_LEADER SMALLINT
PRODUCT VARCHAR(12)




EMPLOYEE

Sample tables and data from database employee

£ EMP_NO [+ FIRST_NAME [=| LAST_NAME [+] PHONE_EXT [+| HIRE_DATE[+| DEPT_NO [=| JOB_CODE [=] JOB_GRADE [+ JOB_COUNTRY || SALARY [+ FULL_NAME -
3 2|Robert Nelson 250 1988-12-28 600 VP 2|UsA 105 900,00 | Nelson, Robert
4|Bruce Young 233 1988-12-28 &621 Eng 2/UsA 57 500,00 | Young, Bruce
5|Kim Lambert 22 1989-02-06 130 Eng 2|UsA 102 750,00 | Lambert, Kim
8| Leslie Johnson 410 1985-04-05 180 Mktg 3|USA 64 635,00 |Johnson, Leslie
9| Phi Forest 229 1988-04-17 622 Mngr 3|USA 75 060,00 | Forest, Phi A
11K J. Weston 34 1990-01-17 130 SRep 4|USA 86 292 54 | Weston, K. J. i
12| Terri Lee 256 1990-05-01 000 Admin 4|USA 54 793,00 |Lee, Terri
14| Stewart Hall 227 1950-06-04 500 Finan 3|USA 69 452,63 |Hal, Stewart
15| Katherine Young 231 1990-06-14 623 Mngr 3/USA 67 241,25 Young, Katherine
20|Chns Papadopoulos 887 1990-01-01 671 Mngr 3|USA 89 655,00 | Papadopoules, Chris
24|Pete Fisher 888 1990-08-12 671 Eng 3|USA 81 810,15 |Fisher, Pete
28| Ann Bennet 5 1991-02-01 120 Admin 5| England 22 935,00 |Bennet, Ann
25| Roger De Souza 288 1991-02-18 623 Eng 3|USA 69 452,63 | De Souza, Roger
34|Janet Baldwin 2 1891-03-21 110 Sales 3|USA 61 637,81 |Baldwin, Janet
36| Roger Reeves [ 1991-04-25 120 Sales 3| England 33 620,63 |Reeves, Roger
37| Wilie Stansbury 7 1991-04-25 120 Eng 4|England 39 224 06 | Stansbury, Wilie
44| eslie Phong 216 1991-06-03 623 Eng 4|USA 56 034,38 | Phong, Leslie
45| Ashok Ramanathan 209 1991-08-01 621 Eng 3|USA 80 689,50 | Ramanathan, Ashok
46| Walter Steadman 210 1991-08-09 500 CFO 1/ USA 116 100,00 | Steadman, Walter
52| Carol Mordstrom 420 1991-10-02 180 PRel 4|USA 42 742 50| Nordstrom, Carol
61| Luke Leung 3 1852-02-18 110 SRep 4|UsA 68 805,00 | Leung, Luke i
4 I ]
DEPARTMENT
Z DEPT_NO [+] DEPARTMENT [=] HEAD_DEPT [+ MNGR_NO [+| BUDGET [+]LOCATION [+] PHONE_NO [=] -
»:000 Corporate Headquarters MNull 105( 1000 000,00 Monterey (408) 555-1234
100 Sales and Marketing 000 85| 2000 000,00San Francisco | (415) 555-1234
600 Engineering 000 2| 1100 00D,00 | Monterey (408) 555-1234
500 Finance 000 45 400 000,00 Menterey (408) 555-1234
180 Marketing 100 Null| 1500 000,00 San Francisco | (415) 565-1234
620 Software Products Div. 600 Null| 1 200 000,00 Monterey (408) 555-1234 £
621 Software Development 620 Mull| 400 00D,00 | Monterey (408) 555-1234
622 Guality Assurance 620 9 300 000,00 | Monterey (408) 555-1234
623 Customer Support 820 15 650 000,00 Monterey (408) 555-1234
B70 Consumer Electronics Div. |00 107| 1150 000,00 Buriingten, VT |(802) 555-1234
BT Research and Development | 670 20| 460 000,00|Buriington, VT | (802) 555-1234
872 Customer Services B70 94| 850 000,00|Buriington, VT | (802) 555-1234
130 Field Office: East Coast 100 1 500 000,00 |Boston (617) 565-1234
140 Field Office: Canada 100 72 500 000,00 | Toronto (416) 677-1000
10 Pacific Rim Headquarters 100 34| 500 000,00|Kuaui (808) 555-1234
115 Field Office: Japan 110 118 500 000,00 | Tokyo 3 5350 0901
116 Field Office: Singapore 110 Mull 300 000,00 | Singapore 3551234
120 Eurcpean Headgquarters 100 36 700 000,00 | Lendon 71 2354400
121 Field Office: Switzeriand 120 141 500 000,00 | Zurich 1211 7767
123 Field Office: France 120 134 400 000,00 | Cannes 5865 1112
125 Field Office: Italy 120 121 400 000,00 | Mian 24303538
i
PROJECT
2 PROJ_ID =] PROJ_NAME [=] PROJ_DESC [=] TEAM_LEADER [+] PRODUCT [+] -
»VBASE Video Database Diesign a video data base management system for 45| software P
DGPI DhgiPizza Develop second generation digital pizza maker 24| other
GUIDE AutoMap Develop a prototype for the automobile version of 20| hardware
MAFPDE MapBrowser port Port the map browsing database software to run 4| software
HWRI T pal g the hand-writing recognition medule into the Mull| software
MKTPR Marketing project 3 Expand marketing and sales in the Pacific Rim. 85N/ =




2. SQL SELECT Statement

« The SELECT statement is used to extract data from a database (from a table, view or other database
objects).

e Theresultis stored in a result table, called the result-set.

« The result set table has columns, as specified in the SELECT statement, and rows, which satisfies the
imposed conditions.

e The set of rows return by the SELECT statement may contain duplicates.

« The syntax is rather complicated. There can be several levels of nesting.

« The user to execute a SELECT statement must be granted appropriate privileges to select data.

e SQL keywords, names of tables, columns, etc., are not case-sensitive.

« A semicolon at the end of each SQL statement is not required.

Simplified syntax of the SELECT statement

SELECT ....... columns names, expressions, functions (separated by a comma)
FROM ....... tables or views names, joining clauses

WHERE ....... the condition used to filter records

GROUP BY ....... columns names, according to which the result set will be grouped by
HAVING ....... the condition used to filter groups

ORDER BY ....... columns (or expressions) the result set is sorted by

a) The below statement selects all rows and all columns from the table employee (use an asterisk *

to choose all columns from a table)

SELECT *
FROM employee

b) Choosing only selected columns

SELECT full_name, salary, hire_date
FROM employee

£ FULL_NAME [+] saLarY[+] HIRE_DATE [=]
»Nelson, Robert 105 900,00 |1988-12-28 i

“Young, Bruce 97 500,00 |1888-12-28

Lambert, Kim 102 750,00 | 1989-02-06

Johnson, Lesie £4 635,00 | 1989-04-05

Forest, Phil 75 DBD,00 | 1989-04-17

Weston, K. J. 86 292,94 | 1990-01-17

Lee, Terri 54 793,00 | 1990-05-01

SELECT full_name AS employee_name, hire_date AS date, salary AS year_salary
FROM employee

Z EMP_NO [+ FIRST_NAME [=] LAST_NAME [+| PHONE_EXT [+ HIRE_DATE[+| DEPT_NG [+ JOB_CODE [=| JOB_GRADE[=] JOB_COUNTRY|+| SALARY [+] FULL_NAME -
» 2| Robert Nelson 250 1988-12-28 |00 VP 2|usa 105 900,00 | Nelson, Robert
4|Bruce Young 233 1988-12-28 621 Eng 2/UsA 97 500,00 | Y'oung, Bruce
5/kam Lambert 22 1989-02-06  |130 Eng 2|usa 102 750,00 |Lambert, Kim
8|Leske Johnson 410 1989-04-05  |180 Mktg 3/Usa 64 635,00 | Johnson, Leske
9/ Phi Forest 229 1989-04-17 |22 Mngr 3/Usa 75 060,00 | Forest, Phi |
11K Weston 34 1990-01-17  [130 SRep 4|UsA 86 292,94 | Weston, K. . r

2 EMPLOYEE_NAME [+] HIRE_DATE lvesmsasrv[-] - TO each SQL expression and any column in
b e i WEEEE the select clause (and to a table as well), one
Young, Bruce 1988-12-28 97 500,00 . . .
Lambert Ko 1989.02.06 w270 Can give an alias (used to temporarily rename
Johnson, Leske 1988-04-05 saess00, A table or a column heading).
Forest, Phi 1989-04-17 75 060,00
Weston, K. J. 1980-01-17 86 292 94
Lee, Terr 1550-05-01 54 793,00
Hall, Stewart 1950-06-04 69 482,63
Young, Katherine 1950-06-14 67 24125
Papadopoulos, Chris 1990-01-01 89 655,00



c) Ordering the result set: clause ORDER BY
Ascending sort, default, option ASC can be skipped

SELECT full_name, salary, hire_date
FROM employee
ORDER BY full_name ASC

For a descending sort, use option DESC

SELECT full_name, salary, hire_date
FROM employee
ORDER BY salary DESC

Ascending sort, by two columns
SELECT full_name, salary, hire_date
FROM employee

ORDER BY last_name, salary

d) SQL expressions

£ FULL_NAME [=] sALARY [«] HIRE_DATE [=]
» Baldwin, Janet 61 637,81|1991-03-21

Bender, Ofiver H. 212 850,00(1992-10-08

Bennet, Ann 27 935,00|1991-02-01

Bishop, Dana 62 550,00 (1992-06-01

Brown, Kelty 27 000,00|1993-02-04

Burbank, Jennifer M. 53 167,50|1992-04-15

Cook, Kevin 111 262,50| 1993-02-01

Mea Srarra Baner RO 487 RR1G4G1_07_18
£ FULL_NAME [=]saLARY  [+] HIRE_DATE [=]
»:Ferrari, Roberto 99 000 000,00 1993-07-12

Yamamoto, Takashi 7 480 000,00 1993-07-01

Ichida, Yuki & 00D 000,00 1993-02-04

Glon, Jacques 3590 500,00 1993-08-23

Bender, Oliver H. 212 850,00 1992-10-08

Steadman, Walter 116 100,00|1991-08-09

MacDonald, Mary S. 111 262,50 1992-06-01

Cook, Kevin 111 262,50(1993-02-01

« An SQL expression can be composed from columns names, operators, constants and

functions.
« Binary operators: arithmetical +, -, *,/.

« SQL uses standard order of operators, brackets ( and ) can be used if necessary.
« To each SQL expression and any column in the select clause (and to a table as well), one can
give an alias (used to temporarily rename a table or a column heading). If an alias consists of

two or more words, use quotation marks, e.g.,

"salary per month".

SELECT full_name, salary AS actual_salary, salary*1.2 AS rise, (salary+200)/100 AS tax

FROM employee

£ FULL_NAME [r] AcTUAL saLaRyY [w]RISE  [+] Tax In this statement, three aliases (actual_salary,
4 ke 106 90000/ 127 020,000 1 061,00 rise, tax) are created (for the column salary,
Young, Bruce 97 500,00 11TDD'D,D'|}|]| 577,00 . .
Lambert kam 10275000123 300,000 102950 and next two expressions, respectively).
Johnson, Lesle &4 635,00| 77 562,000 648,35
Forest, Phi 75 060,00 90 072,000 752,60
Weston, K. J. 86 292,94 103 551,528 564,52
Lee, Terr 54 793,00/ 65 751,600 549,93
SELECT CONCAT(last_name," ',phone_ext) AS contact_data -- built-in function CONCAT()

FROM employee
e) Use DISTINCT to eliminate duplicates

SELECT DISTINCT job_country
FROM employee

£ JOB_COUNTRY [=]
}:Canada

England

France

Itahy

Japan

Switzerand

USa




3. SQL SELECT Statement with the clause WHERE

o The WHERE clause is used to filter records. It is used to extract only those records that fulfil a specified
criterion — the condition which can be made of:
e names of columns, functions, constants,
e operators of comparison =, <, >, <>, <=, >= I=
e SQL operators such as LIKE, BETWEEN, IN
¢ logical operators AND &&, OR ||, NOT !, XOR
¢ the condition may return one of the values: true, false, unknown (NULL) (if the condition returns unknown,
it is often caused by the occurrence of NULL, which means an empty value),

o the SELECT statement will return the records, for which the condition in WHERE evaluated to true,

e  SQL requires single quotes around text values and data/time values; no quotes around numeric fields,

¢ inthe WHERE clause we cannot use aggregating functions,

e the conditions in WHERE can be constructed using nested queries, i.e., subselects.

a) WHERE with a compound condition using logical operators

SELECT full_name, hire_date, job_country £ FULL_NAME [] HRe_DaTE [z] J08_country [+]

F R O M | ¥ :Ichida, Yuld 1993-02-04 Japan
emp Oyee i Yamamoto, Takashi 1953-07-01 Japan

WHERE job_country="Japan' OR job_country="Italy’ Ferrar, Roberto 18930712 ety

SELECT fU”_name, hire_date, jOb_Country £ FULL_NAME [<] HIRE_DATE [+] JoB_counTry [+

» Ferrari, Roberto 1983-07-12 It
FROM employee Glon, Jacques 1993-08-23 Fra’lrme
WHERE h|re_date>'01.07.1993I AND Osbome, Pierre 1994.01-03 Switzeriand

job_country<>'USA'

b) SQL operators

e Operator IN - checks, whether the value belongs to the specified set
value IN (valuel, value2, ...)

SELECT *
FROM employee
WHERE job_country IN (USA', 'ltaly’)

e Operator BETWEEN — checks, whether the value is contained in a specified closed interval
value BETWEEN valuel AND value2

SELECT *
FROM employee
WHERE salary BETWEEN 50000 AND 100000

e To check, if the value is an empty value NULL or not, use operator IS NULL or IS NOT NULL
value IS NULL

SELECT *
FROM employee
WHERE phone_ext IS NULL

e The LIKE operator is used to search for a specified pattern in a column.
text expression LIKE ‘pattern’
There are two wildcard characters which are used to create a pattern in the LIKE operator:
% a substitute for zero or more characters
a substitute for a single character



The next query searches for all employees whose name starts with B:

SELECT *
FROM employee
WHERE last_name LIKE 'B%'

To list all employees whose last name ends on la

SELECT *
FROM employee
WHERE last_name LIKE '%la’

The next query searches for all employees whose name starts with B, next two characters are
arbitrary, then it must contain letter x, then any characters:

SELECT *
FROM employee
WHERE last_name LIKE 'B__ x%'

If the text we are looking for contains _ or %, we can use ESCAPE
For example, to search for a sign _ in a column phone_ext, we can use LIKE as follows:

SELECT *
FROM employee
WHERE phone_ext LIKE '%" %' ESCAPE "

SQL comments:

Single-line:
-- comment

Multi-line:
L



