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3.1 SOLHI T 52

* IBM San Jose Research Laboratory ¥ /& IR & St 1 H H 11— 53 -
IBMIT1E S, 2 J5HE a4 N Structured Query Language (SQL,
S ERIES, ®Esikou)

« ANSI A1 ISO FrifE SQL:

« SOL-86, SOL-89, SOL-92
e SQL:1999, SQL:2003, SQL:2008

o TV E R G — RS QL - 92 hw e b 1) A3 sl K ariB 4],

o EHE —EehrdE R iEa), DR — SRR (1A
« AEIRIBIEEEH RS, HSQLE—EHER
- B ERBFE-EEEEEE RG] BARRIZET

* DDL Data Definition Language
* DML Data Manipulation Language
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Data Definition Language

* The SQL data-definition language (DDL) allows the specification
of information about relations, including:

* The schema #% 3\ for each relation.
* The domain of values associated with each attribute.
« SEREMZ) R Integrity constraints
* And as we will see later, also other information such as
* The set of indices & 5l to be maintained for each relations.

* Security and authorization information for each relation.
* The physical storage structure of each relation on disk.

« DDLIHIAZ - HI: B R . Bk G IR ED
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3.2.2 Create Table Construct BlJ#E 3R [ﬁﬁ]

* An SQL relation is defined using the create table command:

create table r (A, D, A, D,, ..., A, D,
(integrity-constraint,),

(integrity-constraint,))
* ris the name of the relation

* each A;is an attribute name in the schema of relation r
* D;is the data type of values in the domain of attribute A,
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* Example:

create table /nstructor (
D char(5),
name varchar(20) not null,
dept_name varchar(20),
salary numeric(8,2))

* insert into /nstructor values ('10211°, 'Smith’, 'Biology’, 66000):
* insert into /nstructor values (‘'10211°, null, 'Biology’, 66000);
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* Example:

* create table /nstructor (
D char(5),
name varchar(20) not null,
dept_name varchar(20),
salary numeric(8,2),
primary key (/D),
foreign key (dept_name) references department)
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(1) BIEmRET AT

(2) varchar(10), char(5), int &f2t 47

* (3) Primary Key, Foreign KeyE2{t4? E4EE"
(4) XEPIEERT, HEEXBEEE/ASE?
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3.2.1 Domain Types ##EHRA in SQL [FE 2]

* char(n). Fixed length character string, with user-specified length 7.

* varchar(n). Variable length character strings, with user-specified
maximum length 7.

* int. Integer (a finite subset of the integers that is machine-dependent).

* smallint. Small integer (a machine-dependent subset of the integer
domain type).

* humeric(p,d). Fixed point number, with user-specified precision of p
digits, with n digits to the right of decimal point.

* real, double precision. Floating point and double-precision floating
point numbers, with machine-dependent precision.

* float(n). Floating point number, with user-specified precision of at
least 2 digits.

* More are covered in Chapter 4.
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AT A EVEIERENE

tinyint[(m)] | AfF51E: 1285127 (—2A732/A7-1) b B
TR 5{E: 0%)255 (0F]278-1) :

bit—Byte

smallint[(m)] | A&7 51H: —32768%32767 (—2"15%2/15-1)
T 51H: 0865535 (0F]2716-1)

int[(m)] R 5H: —2147683648%112147683647 (—2/31%2/31-1)
TR 518 0%F4294967295 (0F2732-1)

bigint[(m)] HRF51E: —9223372036854775808 %
0223373036854775807 (—2763%12"63-1)
T 51H: 0%18446744073709551615 (0F(27°64-1)

float w/NIFEE: +1.175494351e-38

double B/NIEZEE: +£2.2250738585072014e—308

decimal(m,d)

AJAR s HAR B e O T-m A d
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o L) EMEAEE RS
* IBM DB2, Oracle, Informix, Sybase, SQL Server, MySQL, Access

« ARG E RS, n] HNEIERE TR A E .

s/

¢ @Uﬁﬂ
« MySQL: enum(“valuel”, “value2”, --); 65535 M 1 8277
« SQLServer: A M A

o {5 FH R U
- EERBHAKNBLT, AR R
« REMFEARESQLF ¥R RE
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(3) Primary Key#lForeign Key=2f+%
Integrity Constraints in Create Table [Z£#Z]

* not null

* primary key (A, ..., A.)
* primary key declaration 7 8] on an attribute automatically
ensures not null E5H 314 Anull
* foreign key (A, ..., A,) references r (A, ... A,)
* foreign key (A, ..., A,) references r (A, ... A’)



ga e ifiu?in;n

-I' ‘.- HOOL OF MANAGEMENT
& ) Xl N JIAOTONG UNIVERSITY

2.3 Keys 2&/15 [£1&]

*letKc R[R= (A, A, -, A ) Is a relation schemal

* Kis a superkey ##& of Rif values for K are sufficient to identify a
unigue tuple of each possible relation r{R)

* Example: {/D} and {ID,name} are both superkeys of /nstructor.

* Superkey Kis a candidate key {&1E$ if Kis minimal
Example: {/D}is a candidate key for /nstructor

* One of the candidate keys is selected to be the primary key .
* which one?

* Foreign key 9N constraint: Value in one relation must appear in
another
* Referencing relation
* Referenced relation

14
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Example: Declare dept name as the primary key for
department

create table /nstructor (
1D char(b),
name varchar(20) not null,
dept_name varchar(20),
salary numeric(8,2),
primary key (/D),
foreign key (dept_name) references department)

16
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* create table student (

/D varchar(b),

name varchar(20) not null,
dept name  varchar(20),

tot cred numeric(3,0),

primary key (/D),
foreign key (dept name) references department),

17
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* create table fakes (

1D varchar(b),
course_id  varchar(8),
sec id varchar(8),
semester varchar(6),
year numeric(4,0),
grade varchar(2),

primary key (/D, course id, sec id, semester, year),
foreign key (/D) references student,
foreign key (course_id, sec id, semester, year) references

section ).
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* create table prereg (
course_id  varchar(8),
prereqg id  varchar(8),
primary key (course id, prereq _id),
foreign key (course_id) references course,
foreign key (prereq id) references course);

19



4

@ strand
] R

i FFIAAYEEER
- THE SCHOOL OF MANAGEMENT
XI'AN JIAOTONG UNIVERSITY

= T

&l
About Foreign Key [Yuewen Add ZEA#]

* Define: FTable (the table with foreign key): PTable (the table with
primary key);

* |s that possible that a foreign key to be a part of a set of primary key in
the FTable?

* Answer: Yes!
* Should a foreign key definitely be a primary key in the PTable?
* Answer: Yes!

* |s that possible that a foreign key to be a part of a set of primary key in
the PTable?

* Answer: Nol

* Possible reasons if you have this demand: (1) you chose an improper
PTable; (2) you missed attributes in the foreign key table.
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About Foreign Key Cont. [Yuewen Add 2]

* How to associate the corresponding attributes in the PTable for a
foreign key set in the FTable?

* Answer: foreign key (sID,sName) references PTable (ID,Name)

* Can an attribute to be a primary key and the same time a foreign key in
the PTable?

* Answer: Yes!

* Possible cases: (1) the primary key is the foreign key; (2) a part of
pnmary key to be a foreign key; (3) the primary key Is combined by
several sets of foreign keys.

* Can two foreign keys in FTable comes from the same attribute in the
PTable?

* Answer: Yes!
* Example: PTable (couse_id); FTable (preCourse_id, course_id);



How to Interpret Foreign Keys?
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« MR RALE “H7, B HAMEAEHORIER P e B A H T

« #1: teaches #MiE N Teacher ID, Couse ID, Sec_ID, Semester, Year
« NEECERM, INNIXNFAS M
ﬁ‘ﬁﬁﬁﬂﬂ?ﬁ B 2IXAS M 2.

F—2: Teacher_ID K H Instructor#.

« 25 %H. Couse ID, Sec ID, Semester, Year K H Section¥. XFEFRf#E,
SectionZ i) T ## /& (Couse_ID, Sec_ID, Semester, Year) il #Section®#H — /l\
Section_ID, BeME—{LE —>Section, M N Section 2 i 4, T4 R
B— A, Section IDEFHA]

 WHTEMN T, KER— RPN Z— 4.
« $12: prereqaxR %M AN Course ID, preCourse_ID
o IXANRAVIMEIE22H, RIYIX AN M 2 9 2 52 B ) -
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How to Write Foreign Keys?
Yuewen Add ZE1&]

« FH—: HRlE LA, AN A 2 — A
« . B—HIMEASE
* foreign key (7/%, ZI/%) references &%

S0k SRR R ERINF (401D, Name) MEE 5| IR
HAMEIT (AsName, sID) AN[EIRS, A8 G5 bRid it N ¢ R
« foreign key (s/D, sName) references # % (1D, Name)
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* create table course (
course_id varchar(8) primary key,

title varchar(50),
dept_ name  varchar(20),
credits numeric(2,0),

foreign key (dept name) references departmeni),

* Primary key declaration can be combined with attribute
declaration as shown above

o R —AN TSI AN
* course_i/d varchar(8) primary key

* course_id varchar(8),
primary key (course_id)

« TMFETEF R NFLEFBOXTTE, 1R 2 IR 2 NI 3
o BB, A E, BRI, MBS 1E.
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« 5t Article, Repost, User, FriendlU/M3R 114G RI1EH]

article repost
article 1D 4_\_ _US.el“ 1D —
content article 1D
author 1D repost time
user ‘ friend ‘

» user name <_|— friend ID

homepage url add time




* create table user (
user_|ID varchar(50),
user_name varchar(50),
homepage_url varchar(500),
primary key (user_ID))

* create table friend (
user_ID varchar(50),
friend_ID varchar(50),
primary key (user_|D,friend_ID),
foreign key (user_|D) references user,
foreign key (friend_ID) references user)

ga e ifiu?in;n

;I. :l_:
&) Xl N

HOOL OF MANAGEMENT
JIAOTONG UNIVERSITY

26
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* create table article (
article_ID varchar(50),
content varchar(max),
author_ID varchar(50),
primary key (article_ID),
foreign key (author_ID) references user)

* create table repost (
user_ID varchar(50),
article_ID varchar(50),
repost_time datetime,
primary key (user_|ID,article_ID),
foreign key (user_|ID) references user,
foreign key (article_ID) references article)

27
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takes student
p ID <
@ . name
cotrse_id P
. — | dept_name
sec_id tot cred
semester =
year
_ grade
section course
V| course_id < —| course id department advisor
Ly| sec id < title dept_name s id _
—: semester < dept_name _|—_E é%;h— — :_i
> year < credits 3
— | building budget
| | room_no
prereq instructor
classroom " course id D 2
L_»| building | prereq_id name
»| room _no dept_name
capacity teaches salary
ID
course_id
% =
sec id 1 BxRMIFETA?
year 2 o] L E #ZE MR coursezk Mg ?

3 LRI 2T A
4 O] L B EMIBRstudentTR P AO—FTEUIRID? =
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student
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ID
course_id

section

course

course_id
sec_id
semester
year
building
TOOM_N0

A A A A

R RTT
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course_id
title
dept_name
credits

prereq

course_id
prereq_id

ID
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A

name
dept_name
tot_cred

department

> building

dept_name

budget

instructor

ID
name

dept_name
salary

advisor

s id
iid

Ak

classroom
»| building
p| YOOM_NO
capacity teaches
ID
|| course id
sec_id
semester
year

29
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takes student
m » @ -t
. HAmEe
course_id
R dept_name
sec_id
= tot_cred
semester
year
- grade
section course
V| course id < B course_id department advisor
; —>
L SEC Id < tlﬂe » .
—» semester < dept_name _|—E dept_name | M
- > . . i Id
> year B credits building —
—| building budget
| | room_no
prereq instructor
classroom — course_id D >
»| building prereq_id name
»| toom_no dept_name
capacity teaches salary
ID
|| course id
| sec id
semester
year

30
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« NEEATJMLSAEL?

« BR REFPEE T

* SQLIBEIAVSF4L:

- (1) B¥E8BH,

« (2) TJEEEMS,;

* (3) EEMLEE/BIBAERNME, VKRG,

« &%F create F|E G HIERS

31
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Drop Table Constructs [#4%]

* drop table student

* Deletes the table and its contents
* Conditions: if OBJECT_ID('targetTB') is not null drop table targetTB

* delete from student
* Deletes all contents of table, but retains table

* delete from student where GPA<2.0
o BIAC S TN bR 20 4

* truncate table student



Advanced Tech. to Delete Data
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id age

¢ ﬂﬂ” ﬁ//ﬁé%%[ﬁ 13437‘7?2: »o |1 20

o BAFAL T T I B 2 ! 47 SQLXY Ctrl+R

* delete from tbName . o | ¥ =IO Ctrl+X

* truncate table toName 23 sHm Ctrl+C

, FERG(P) Ctrl+V
. s .\ X ERD) Del
o =HMIFIERIEEER i }
o ERERD

¢ ‘_L’/AZ(\/TE}EH balduﬂlgoogleﬁﬁy% I‘Eﬂ%)_ﬁ = BHR) Alt+Enter

Bai’C%EE

Google
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Alter Table Constructs [ %]

 alter table
* alter table radd A D

* where A is the name of the attribute to be added to relation r
and D Is the domain of A.

* All tuples in the relation are assigned nu// as the value for the
new attribute.

* e.g. alter table student add GPA numeric(3,2)
* e.g. alter table test add GPA numeric(3,2), GPB numeric(3,2)

* alter table rdrop A

* where A is the name of an attribute of relation r

* Dropping of attributes Is not supported by many databases
* e.g. alter table student drop column GPA
* e.g. alter table student drop column GPA, GPB
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Advanced Tech. to Alter Constraints
Yuewen Add T fi#]

¥ not null:
* e.g., alter table student alter column id char(5) not null

o« MENNERE. AME:
* e.g., alter table student add primary key (id), foreign key (dept_name)
references department

* e.g., alter table school add constraint pk_school primary key
(school_name), constraint fk_school_dean foreign key (dean) references
instructor (ID);

« REIZAMETF, E-&BAIEMTAERSE (constraint name)

= BH dbo.dbUniStudent

o IR RE. A e
° ﬁ%%ﬁgﬁﬂfﬁii%ﬁ\ &I\!EE//%, wa PK_student 3214EC2TB3EB2276
* alter table school &= FK_student_dept_na_797309D9
drop constraint pk_schook, fk_school_dean = Eﬁ

+ =s!



Create Database [ 1 ]

BRI SRR TR

o« QIEEIEEES:

Create database dbname on
(name='dbname_data’,filename='D:\dbn
ame.mdf’,size=50MB,filegrowth=10%)
log on (hame='dbname_log’,
flename="D:\dbname.log’, size=50MB,
maxsize=100MB, filegrowth=1MB)

HDO OF MANAGEMEN
‘A JIAOTONG UNIVERSITY

= i@ localhost (SQL Server 13.0.4001.0 - BIDS-
E FELIEE(N)..

*
+

BEAN(A)...
WREGEEE(R)...
HEEFTHA(E). .

TELTER(T) »

EEIEENAERFL)...
SANEENAERFT...

B3 PowerShell(H)

B=P b

i (F)

36
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3.3 Basic Query Structure A4S 25 ) 45 KI5 1]

* The SQL data-manipulation language (DML) ZE M iE =
provides the ability to query information, and insert, delete and
update tuples Jtdl: —17%3E

* A typical SQL query has the form:

select A, A,, ..., A,
from r, r,, .., 1,
where P

« A,represents an attribute
« R;represents a relation
* Pis a predicate.

* The result of an SQL query Is a relation.
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3.3.1 The select Clause FH] [#47]

* The select clause list the attributes desired in the result of a query
* corresponds to the projection 5% operation of the relational algebra 7%

ARE
o N4 select & MREE? selectP] AE R @ MhFEmt b, Jmik. Hrig.
¥, Han AN EME, WNER— 8 B EZR g,

* Example: find the names of all instructors:
select name from instructor

« NOTE: SQL names are case insensitive K/NEAEUK (i.e., you may
use upper- or lower-case letters.)
* E.g. Name = NAME = name
* Some people use upper case wherever we use bold font. [Z#E G AF 2K
R H A )]
—This is an explaination
select *, len(dept_name), building from dbUniStudent where dept name= physics’
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The select Clause (Cont.) [E#&]

* SQL allows duplicates E & in relations as well as in query results.

* To force the elimination of duplicates, insert the keyword distinct
after select.

* Find the names of all departments with instructor, and remove
duplicates

select distinct dept name
from /nstructor

* The keyword all specifies that duplicates not be removed.
select all dept_ name
from /nstructor

* Select top n dept_name from instructor (AR T4 &1 /30 2SN %)
* e.g., select top 100 from goods
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The select Clause (Cont.) [E#&]

« An asterisk &5 in the select clause denotes “all attributes”

select *
from /nstructor

* The select clause can contain arithmetic expressions involving the
operation, +, — * and /, and operating on constants or attributes of
tuples.

* The query:

select /D, name, salary/12
from /nstructor

would return a relation that is the same as the /nstructor relation,
except that the value of the attribute salary is divided by 12.

« MEE B from=KAEH4: select ID: select 3+4
« EEMIFE: select D, ID, ID, ID, ID from instructor



-fm FLIAALERER

’I f8) THE SCHOOL OF MANAGEMENT
e XI'AN JIAOTONG UNIVERSITY

The where Clause [#E4&]

* The where clause specifies conditions that the result must satisfy
* Corresponds to the selection predicate & A of the relational
algebra.

* To find all instructors in Comp. Sci. dept with salary > 80000
select name
from /nstructor
where dept name = 'Comp. Sci." and sa/ary > 80000

c HBIHEBER: = 1= <> > < >= <=

* Comparison results can be combined using the logical connectives
and, or, and not.

* Yuewen'’s Note: and or not fFLEMRS L2, not =T and &1 or
* Yuewen's Note: FFEEZ N, —ENFES, @4 ZHIEE

« Comparisons can be applied to results of arithmetic expressions

AL
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3.3.2 The from Clause [E##]

* The from clause lists the relations involved in the query
* Corresponds to the Cartesian product /KT operation of the
relational algebra.
* Find the Cartesian product /nstructor X teaches
select *
from /nstructor, teaches
* generates every possible instructor — teaches pair, with all
attributes from both relations

* Cartesian product is not very useful directly, but useful combined with
where-clause condition (selection operation in relational algebra)
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Cartesian Product: /nstructor X feach

instructor teaches

ID name dept_name salary | ID |course_id | sec_idl semester | year |
10101 | Srinivasan [ Comp. Sci. | 65000 10101 | C5-101 1 Fall 2009
12121 | Wu Finance 90000 10101 | CS-315 1 Spring | 2010
15151 | Mozart Music 40000 X 10101 | CS-347 1 Fall 2009
22222 | Einstein Physics 95000 12121 1 FIN-201 1 Spring | 2010
32343 | El Said History 60000 15101 | MU<09 | 1 oprimig | 2uld
AAAAA =55 i 3 S A 22222 | PHY-101 1 Fall 2009

‘inst.ID‘name deptname |saiary‘teaches.ID Course_id‘sec_id‘semester‘year |

10101 | Srinivasan | Comp. Sci. [65000| 10101 [Cs-101 1 |Fall 2009

10101 [Srinivasan | Comp. Sci. [ 65000 10101 [CS-315 1 |Spring (2010

10101 [Srinivasan [ Comp. Sci. [65000| 10101 [CS-347 1 |[Fall 2009

10101 [Srinivasan [ Comp. Sci. [65000| 12121 |[FIN-201 1 |Spring [2010

10101 | Srinivasan | Comp. Sci. [ 65000 15151 |[MU-199 | 1 |Spring (2010

10101 | Srinivasan | Comp. Sci. | 65000 22222 |PHY-101| 1 |Fall 2009

; aew weu e aew weu aen

12121 {Wu Finance 90000| 10101 |Cs-101 1 |Fall 2009

12121 |Wu Finance 90000 10101 |[cCs-315 1 |Spring (2010

12121 | Wu Finance 90000| 10101 |Cs-347 1 |[Fall 2009

12121 | Wu Finance 90000| 12121 |FIN-201 1 |Spring [2010

12121 | Wu Finance 90000| 15151 |MU-199 1 Spring 2010

12121 | Wu Finance 90000| 22222 |PHY-101 1 Fall 2009
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Joins % [E 1]

* For all instructors who have taught some course, find their names and
the course ID of the courses they taught.

select name, course id
from /nstructor, teaches
where /nstructor./D = teaches./D

* Find the course ID, semester, year and title of each course offered by
the Comp. Sci. department

select section.course_id, semester, year, title
from section, course
where section.course_id = course.course id and
dept_name = ‘Comp. Sci.’
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ERERER (1) [EF]

* select * from A,B

- ‘from AB"RERE, B MMEKRBREEE, SHHR—KK. &
FoER: WTARNE—17, REBFMNE—17. A, RIXA
&mfT, BEnfT, BT —TmniThIE, &T}i%’éﬁ"ﬁfﬁ/\o

* select * from A,B where A.id=B.id

* ‘where Aid=B.id"fERE, MmXnfTHIR, #FHEFM
‘Aid=B.id"HVEiE, XHFERFMNEIE=ZE— TRE TR,

B2, MRAZRFIM=119EIEEI%, BRTFId=11EHEHF 25,
MALENTERST, d=1RNRLSB6E.

id [sid E-
A 1 a B Calculus
1 b 1 CS

1 C 2 DB
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EREmnIER (2) FEFE

* select * from A,B where A.Score<B.Score

o BFLARWhere FEHI K= I—IW/\%\%E']%‘%T\*RE'J?%EP‘B
FRIEH K, BBAXNDFRHRDLFDINZE ="FMHF,

c BRIRABREREFEMGR, LREHRIEMNEE. ARTEMC
%, LECATE L HScoremRIBAYIE XK

75 »
60

A2 60 B 2 90

3 80 3 40

2 90
3 80 2 90
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* select A.*,B.name from A,B where A.id=B.id

- selectimEAYS %, WMRE+, =iEiERfrom/axRkmINfF, #CX%
FIABRMTE FEK., ERXEFERZETMECIEEN.

* ArZiE B HIAR PR R FER

* B.name 2455 HBRHMnameF R, MR—IMFREZHE—HY,
WA UEEEFER, MRFEREZAE—, HIMEAnameD]
ZB.name, HNSREE
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3.3.3 Natural Join [N E4

~
L

* Natural join matches tuples with the same values for all common
attributes, and retains only one copy of each common column [E T
KB HHIMNE]

* select #
from /nstructor natural join teaches,

ID name | dept_name | salary | course_id | sec_id | semester| year
10101 |Srinivasan| Comp. Sci.| 65000 | CS-101 1 |Fall 2009
10101 |Srinivasan| Comp. Sci.| 65000| CS-315 1 |Spring | 2010
10101 |Srinivasan| Comp. Sci.| 65000 | CS-347 1 |Fall 2009
12121 |Wu Finance 90000 | FIN-201 1 Spring | 2010
15151 |Mozart Music 40000 | MU-199 1 |Spring | 2010
22222 |Einstein | Physics 95000| PHY-101| 1 [Fall 2009
32343 |El Said History 60000 | HIS-351 1 |Spring | 2010
45565 (Katz Comp. Sci.| 75000| CS-101 1 |Spring | 2010
45565 |Katz Comp. Sci.| 75000 | CS-319 1 Spring | 2010
76766 |Crick Biology  |72000| BIO-101 1 |Summer| 2009
76766 [Crick Rinlaov [ 7720001 RTO-301 1 Stummerl 2010
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4.1 The Rename Operation

=i 4 PRAE [ 1E]

* The SQL allows renaming relations and attributes using the as clause:

old-name as new-name

* E.g.

QF'

* select /D, name, salary/12 as monthly salary
from /nstructor

Ind the names of all instructors who have a higher salary than
some instructor in ‘Comp. Sci'.

* select distinct 7. name
from /nstructoras 7, instructoras S
where /.salary > S.salary and S.dept name = ‘Comp. Sci.’

* Keyword as is optional and may be omitted

instructoras I = instructor T
* Keyword as must be omitted in Oracle
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Yuewen Add: EAp ZHNE S [ETE]

-1 UEREFERA. KA,

2 B RNFRE, REforder by TRAIFREMA, HEHBGA
REfiEH. —EmxNAENT:

* e.g., selectID, exam+0.7 as exam_Score, attendance*0.3 as

atten_Score, exam_Score+atten_Score as final _score from
stuPerformance

* e.g., select ID, exam=*0.7 as exam_Score from stuPerformance
where exam_Score>70

IRBEGELE, BHRERN, FETHER
A E—AREAS RN, BREGERE, AUSTBEHE
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5 B SHNERRIE (B

- 5B BMEERRE, o DUIRIERSK—F AR AEERE.

c REEBAMNEEREEEEAN. BERERERREN, RBEITEICE,
2 IF

« (1) WAIERE
c WAREGEMEEFTANTA (BETR)
* select A.xB.fid as ffid from tb as A, tb as B where A.fid=B.id

tbas A tbasB
EEE )

: 4><12 ;
3 1 3 1

id_|fid_|ffid _
1 2 4

' 3 1 2
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* ( ) 1/\7'JJ:HFMIIEF—

- RIRB—KIEEIL KK, K72 5]4PosID,CustomerlD,Seq(HERA
i), Ptime(3Z %5 A [8])

- EEARET—T A

* Select A.> B.CusID as BID from tb as A, tb as B where
A.PosID=B.PosID and A.Seg=B.Seg+1 and

G EN

QD

1 —r e b 3:03
1 — C 3:05
i
3:03 a

54
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3.4.2 String A Operations [FE1&]

* SQL includes a string-matching operator for comparisons on character
strings. The operator “like” uses patterns that are described using two
special characters:

* percent (%). The % character matches any substring.
* underscore (). The _ character matches any character.

* e.g., Find the names of all instructors whose name includes the substring
“dar”.

select name
from /nstructor
where name like "wdar¥%'

* Match the string “100 %"
like ‘100 \%' escape ¥ X F&KF '\'
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String Operations (Cont.) [Fiff

i

e Patterns are case sensitive.

* Pattern matching examples:
* ‘Intro%’ matches any string beginning with “Intro”.
* ‘%Comp% matches any string containing “Comp” as a substring.
* ' _"matches any string of exactly three characters.
* ' _ % matches any string of at least three characters.

* SQL supports a variety of string operations such as

» concatenation ##% (using “||") Yuewen's Note: iX/>5 DBMSHIRR A 5% -
ETFAESQL Server al LA+, H|| &
* converting from upper to lower case (and vice versa) upper(), lower()

* finding string length, extracting substrings, etc. /length(), left(), right(),
Itrim(), rtrim(), substring(), charindex()



/V'

TR R RN E R [ZE1E]

%l URRO~-ES Z 74, M_KRIDFF ((REEZ0T)
* INNFFEFHEXFFE LI NFF

- AFEFEMRETN, —EZEHM like, TMARZE=

- A=, BEREAHIEERFIREET,

« BN fRiEFROWERE:

e select * from tb where name="y’ ”

id name

JIAOTONG

N Y sz 1
Ré\l}g‘@%\_%%&i?& S 2 hello % world
R A3 B W 24 8 : e

* select * from tb where name like ‘%’ 4 % %
REIREE RS KR 5 A

21X BN S OB EC AT
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3.4.4 Ordering the Display of Tuples ©
Ry [F4R]

* List in alphabetic order the names of all instructors
select distinct name
from /nstructor
order by name

\

* We may specify desc for descending order or asc for ascending
order, for each attribute; ascending order Is the default.

* Example: order by name desc

» Can sort on multiple attributes Z FriEHERF
* Example: order by dept name, name
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Where Clause Predicates 1 ] [Tﬁ%ﬁz]

* SQL includes a between comparison operator

* Example: Find the names of all instructors with salary between $90,000
and $100,000 (that is, = $90,000 and < $100,000)
* select name

from /nstructor
where salary between 90000 and 100000

* Tuple comparison

» select name, course 1d
from /nstructor, teaches
where (/nstructor./D, dept_name) = (teaches./D, 'Biology’):;



FRIAAYEBER

71 B THE SCHOOL OF MANAGEMENT
e XI'AN JIAOTONG UNIVERSITY

Set Operations & #1E [EIE]

* Find courses that ran in Fall 2009 or in Spring 2010
* select course id from section where serm = ‘Fall’ and year = 2009

union
select course _id from section where sem = ‘Spring’ and year = 2010

* Find courses that ran in Fall 2009 and in Spring 2010

* select course id from section where serm = ‘Fall’ and year = 2009

intersect ' ' |
select course_id from section where sem = ‘Spring’ and year = 2010

* Find courses that ran in Fall 2009 but not in Spring 2010

* select course id from section where sem = ‘Fall’ and year = 2009

except
select course_id from section where sem = ‘Spring’ and year = 2010

60
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Set Operations [/ FEZ]

* Set operations union, intersect, and except
* Each of the above operations automatically eliminates
duplicates

* To retain all duplicates use the corresponding multiset versions
union all, intersect all and except all.

Suppose a tuple occurs mtimes in rand ntimes in s, then, it
OCCUTS:

*m +ntimesin runion all s
* min(/m,n)times in rintersect all s
* max(0, m —n)times in rexcept all s
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« 1 £E512EEREIREAFT. Union, Union all, Intersect, Except

* 2 Union, Intersect, Except#f<¥GEREE, BIENMFE: W
RPN EBIERTTEE, BHTEEEE.

* 3 Union all "Xt P EYEIRIMEEFRIE,
« 4 SQL Servers, R #FIntersect allFlExcept all
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< l: A, BEARET

* select name from A

union/union all/intersect/except

select name from B

Union all

niame
1 1 ...............
, 2 ..............
3 3

L = T D - R T R e B

—
=

A2 [E1E]

...................

L T e B ey B i b B i B R )

é’w_'ﬁ FPIAAYEEER
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d B name

[, TR U TOR C R
W NN = -

name
1 1
2 2

Except

ILame
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3.6 Null Values =18 [E 7]

* It Is possible for tuples to have a null value, denoted by nu/l, for
some of their attributes

* nullsignifies an unknown value or that a value does not exist.

* The result of any arithmetic expression involving nullis null
* Example: 5 + nu// returns null

* The predicate is null can be used to check for null values.
* Example: Find all instructors whose salary is null.
select name

from /nstructor
where sa/aryis null
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Null Values and Three Valued Logic & s

G AERAE [ 1]

* Any comparison with nul/f returns unknown
* Example: 5 < null or null <>null or null = null

* Three-valued logic using the truth value unknown:

* OR: (unknown or true) = true,
(unknown or false) = unknown
(unknown or unknown) = unknown

* AND: (true and unknown) = unknown,
(Talse and unknown) = false,
(unknown and unknown) = unknown

* NOT. (hot unknown) = unknown
* “Pis unknown” evaluates to true if predicate P evaluates to
unknown
* Result of where clause predicate is treated as 7a/se if it evaluates to
unknown
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NUullBIJ L& R [E1E]

* I NUllZIERrFELFRE, EAREFHE", HAZ0

« 2 FIMT B jJNuII%FHIS 7F Fﬁ%?#aZ

« 3NUllB5:BiEEE 8615 2| TruedFFalse, L OJgEEZ
Unknown
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3.7 Aggregate Functions %4

* These functions operate on the multiset of values of a
column of a relation, and return a value

avg: average value

min: Minimum value
max: maximum value
sum: sum of values
count: number of values
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Aggregate Functions (Cont.) [E1#]

* Find the average salary of instructors in the Computer Science
department
* select avg (salary)

from /nstructor
where dept name="'Comp. Sci.”;

* Find the total number of instructors who teach a course in the
Spring 2010 semester

* select count (distinct /D)
from teaches
where semester = 'Spring’ and year = 2010

* Find the number of tuples in the course relation

* select count (*)
from course,

« Yuewen#it: BER avg(EEE) 15 2B el 15 2N B ?
o BEH=1.0, BHER NN
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Aggregate Functions — Group By [%]

* Find the average salary of instructors in each department

* select dept name, avg (salary)
from /nstructor
group by dept name,
* Note: departments with no instructor will not appear in result

ID | name dept_name | salary

76766 | Crick Biology 72000

45565 | Katz Comp. Sci. | 75000 dept_name | avgsalary
10101 | Srinivasan | Comp. Sci. | 65000 : _
83821 |Brandt | Comp. Sci. | 92000 Biology | 72000
98345 | Kim Elec. Eng. | 80000 Comp. Sci. | 77333
12121 (Wu Finance 90000 Elec. Eng. 80000
76543 | Singh Finance 80000 Finance 85000
32343 | El Said History 60000 History 61000
58583 | Califieri History 62000 Music 40000
15151 | Mozart Music 40000 :

33456 | Gold Physics | 87000 Physics 21000

22222 |Einstein Physics 95000
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* Attributes in select clause outside of aggregate functions must

appear in group by list
* /* erroneous query */
select dept name, ID, avg (salary)
from /nstructor
group by dept name,

* Yuewen: Group byiEa RH w5
« —FE#Group byf%1 &
- — M EHBERESITHNSITHE
« AFAY

EEFIFRFF 'B.id' TN, AAZIIREEEEERES

REgE; croUP BY FHI,
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* E.g., select good_id, good_price-min(good_price) from goods
« XATEREE. FHiRLILEMRE?

1
2
3

4

« HWF T

iIPhone
SamSung
Leshi

Huawel

* min(good_price) B¢ 15 JLKEIR?

* good_price B JLE&EIE?
« LR FER! !

4%

5000.00
2000.00
1000.00
3000.00

1%
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Aggregate Functions — Having Claus

Having ¥ FJ[E¥E]

* Find the names and average salaries of all departments whose
average salary Is greater than 42000

select dept name, avg (salary)
from /nstructor

roup by dept name

aving avg (salary) > 42000;

* Note: predicates in the having clause are applied after the
formation of groups whereas predicates in the where clause are
applied before forming groups

« LB UATiBR): FITAE?
select dept name, avg (salary)
from /nstructor
where salary > 42000
group by dept name
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Null Values and Aggregates
REERBON THBIACE [ 1 #F]

* Total all salaries

select sum (salary)
from /nstructor

* Above statement ignores null amounts
* Result is nu//if there is no non-null amount

* All aggregate operations except count(*) ignore tuples with null
values on the aggregated attributes [null & 2L H]

e [ 1] What if collection has only null values?
* count returns O
* all other aggregates return null
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3.8 Nested Subqueries #R &1 2 i) [TL%]

* SQL provides a mechanism for the nesting of subqueries.

* A subquery is a select-from-where expression that is nested within
another query.

* A common use of subqueries is to perform tests for set membership,
set comparisons, and set cardinality.
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Example Query

R BEEwhereZcHH: in [EIE]

* Find courses offered in Fall 2009 and in Spring 2010
select distinct course id
from section
where semester = 'Fall’ and year= 2009 and
course_id in (select course id
from section
where semester = 'Spring’ and year= 2010),

* Find courses offered in Fall 2009 but not in Spring 2010
select distinct course id
from section
where semester = 'Fall’ and year= 2009 and
course_id not in (select course id
from section
where semester = 'Spring’ and year= 2010);
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Example Query [N E ]

* Find the total number of (distinct) students who have taken course

sections taught by the instructor with /0 10101
select count (distinct /D)
from fakes
where (course_id, sec id, semester, year) in
(select course id, sec id, semester, year
from teaches
where feaches./D= 10101);

* Note: SQL Serveri" X HFHXMEZINE X,

7
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Set Comparison &AL [H ]

* Find names of instructors with salary greater than that of some (at
least one) instructor in the Biology department.
select distinct 7.name
from /nstructor as 7, instructoras S
where 7.salary > S.salary and S.dept name = 'Biology’;

* Same query using > some clause
select name
from /nstructor
where salary > some (select salary
from /nstructor
where dept name = 'Biology’);
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Definition of Some Clause

Some 1] [BEfE]

* F <comp> some r< 3 t € r such that (F <comp> )
Where <comp> can be: <, <, >, =, #

0
(5<some | § | )=true
6
0
(b<some | 5§ | )=false
0
(5=some| 5 | )=true
0
(5# some | J | )=true (since 0 # 5)
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Example Query

all ¥ A) [FEA#]

* Find the names of all instructors whose salary is greater than the
salary of all instructors in the Biology department.

select name
from /nstructor
where salary > all (select salary
from /nstructor
where dept name = 'Biology’);



Definition of all Clause

allf7] [BELAA]

*F<comp>allreVte r (F<comp> ¢)

0
(5<all | § | )=false
6
6
(6<all | 10| )=true
4
(5=all| 5 | )="false
4
(5#all| 6 | )=true (since 5# 4 and 5 # 6)
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Test for Empty Relations
AL T 5] [PRAR]

* The exists construct returns the value true if the argument subquery
IS nonempty.

s exists r r#
*notexists r r=¢

* e.g., another way of specifying the query “Find all courses taught in
both the Fall 2009 semester and in the Spring 2010 semester”

select course id
from section as S
where semester = 'Fall’ and year= 2009 and
exists (select *
from sectionas 7
where semester = 'Spring’ and year= 2010
and S.course ia= T.course_id).
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s a i [FE]

* SQL allows a subquery expression to be used in the from clause

* Find the average instructors’ salaries of those departments where the average
salary is greater than $42,000.

select dept name, avg salary
from (select dept name, avqg (salary) as avg_salary

from /nstructor
group by dept

name) as tb

where avg salary > 42000;

* Note that we do not need

to use the having clause

* Another way to write above query

select dept name, avg salary
from (select dept name, avg (salary)

from /nstructor
group by dept

name)

as dept_avg (dept_name, avg_salary)
where avg salary > 42000;

* [Yuewen’ Note] SQL ServerZ KfromH R B 2 W W 200A 75 4
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With Clause
FEHTE X — R/ R R [FEIE]

* The with clause provides a way of defining a temporary view
whose definition is available only to the query in which the with
clause occurs.

* Find all departments with the maximum budget

with max_budget (value) as
(select max(buadget)
from department)
select budget
from department, max_budget
where department.budget = max_budget.value,
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Complex Queries using With Clause

* With clause is very useful for writing complex queries
* Supported by most database systems, with minor syntax variations

* Find all departments where the total salary is greater than the average of
the total salary at all departments

with dept _total (dept_name, value) as
(select dept name, sum(salary)
from /nstructor
group by dept name),
dept total avg(value) as
(select avg(value)
from dept total)
select dept name
from dept total, dept total avg
where dept total.value >= dept total avg.value,

e Note: —PwithEEXF—select
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Scalar Subquery FrET £ 1)
7ESelect ) H R E [FEAH)

* Scalar subquery is one which is used where a single value is expected

* E.g. select dept name,
(select count(*)
from /nstructor
where department.dept name = instructor.dept_name)
as num_instructors
from department,

* E.g. select name
from /nstructor
where salary * 10 >
(select budget from department
where department.dept name = instructor.dept_name)

* Runtime error if subquery returns more than one result tuple



;;;;;;

ﬁfiu?il:n

"'I-f HOOL OF MANAGEMENT
\oAn/ x1 N JIAOTONG UNIVERSITY

REIRE T E1H[E1E]

. E g., select good_id, good_price-min(good_price) from goods

XAIEIZE ABR?

* Select good_id, good_price-(select min(good_price) from goods)
from goods
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3.9 I\/Igdificatiqn of the Database
B EB I [EE)

* Deletion of tuples from a given relation

* Insertion of new tuples into a given relation
* Updating values in some tuples in a given relation

Insert delete update
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Modification of the Database — Dele

MR (59 ]

* Delete all instructors
delete from /nstructor

* Delete all instructors from the Finance department

delete from /nstructor where dept name = 'Finance’;

* Delete all tuples in the /nstructor relation for those instructors
assoclated with a department located in the Watson building.

delete from /nstructor
where dept name in (select dept name
from department
where building = "Watson');
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Deletion (Cont.)

* Delete all instructors whose salary is less than the average salary of
Instructors

delete from /nstructor
where salary < (select avg (sa/ary) from /nstructor);

Problem: as we delete tuples from deposit, the average salary
changes

Solution used in SQL:
1. First, compute avg salary and find all tuples to delete

2. Next, delete all tuples found above (without recomputing
avg or retesting the tuples)



@ Fprars
] FFIAAYEERR
‘@R THE SCHOOL OF MANAGEMENT

(' ,) XI'’AN JIAOTONG UNIVERSITY

Delete A J LA EK[E1E]

« %1 MEIFREFE. & Htruncate table th

* delete from tb

* B2 RIBEEERM, MRFESEE.

* delete from tb where salary<10000

- 2183 KIEEH TR, MFRFPEBOEUE.

* delete from tb where id In (select distinct id from tbIDList)

* delete from tb where salary<(select min(salary) from tbFactory)
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Modification of the Database — Insertio

AN [EiE]

* Add a new tuple to course

Insert into course
values ('CS-437’, 'Database Systems’, 'Comp. Sci.’, 4);

* Or equivalently
Insert into course (course_id, title, dept_name, credits)
values ('CS-437’, 'Database Systems’, 'Comp. Sci.’, 4);

* Add a new tuple to student with tot creds set to null

insert into student |
values ('3003’, 'Green’, 'Finance’, null),

« ER: valuesHIMEANIZR B 7 BUB P2 —2! |
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Insertion (Cont.) [ #&]

* Add all instructors to the student relation with tot creds set to O

insert into stuadent
select /D, name, dept_name, 0
from /nstructor

* The select from where statement is evaluated fully before any of its
results are inserted into the relation (otherwise queries like
insert into 7ab/el select = from tablel
would cause problems, If tablel did not have any primary key defined.

« R select/5 M NEZEMPmARN FEH = NP EeE—H
« B3 : insert into student(ID,name) values (222, Lilei")
insert into student(ID,name) select ID,name from instructor



@ 7re
]

= T

i FFIAAYEEER
- THE SCHOOL OF MANAGEMENT

I XI'AN JIAOTONG UNIVERSITY

InsertfyJ L ERS [ E 1E]

* B8] REBERNFERINFRALZGE (EYTMAS)

* Insert into tb values(1, Tony’,300,'CompScl’,,,)

* B152: R E VIR iR N\ ETE

* Insert into tb(id,name,deptName) values(l, Tony’,’CompScI’)
* 283 MAINREFIEEEEIAKF

* Insert Into tb select id,name,dept_name from sourcelB

* Insert into tb(id,name,deptName,salary,nStudents) select
id,name,dept_name,salary*12,0 from sourcelB where
dept_name="CompsScl’
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* Increase salaries of instructors whose salary is over $100,000 by 3%,
and all others receive a 5% raise

* Write two update statements:

update /nstructor
set salary = salary > 1.03
where salary > 100000:
update /nstructor
set salary = salary > 1.05
where salary <= 100000:;

* The order Is important
* Can be done better using the case statement (next slide)

JIAOTONG UNIVERSITY
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Case Statement for Conditional Upd&tes™ ==
case whenit&f] [ ]

* Same query as before but with case statement

update /nstructor
set salary = case
when sa/ary <= 100000 then sa/ary > 1.05
else salary* 1.03
end

* Case when %14 then /B else {8 end
« Case when . F] LLH T selectFA]H .

select case when sa/ary <= 100000 then salary = 1.05
else salary = 1.03 end
from instructor
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case whenEa]AYJL =15t B [FE #% ]

« case when [ E %/ when, #:

* case when score>=90 then ‘A’ when score>=80 then ‘B’ when
score>=70 then ‘C’ when score>=60 then ‘D’ else ‘F’ end

* case when T {E—1F&, TTUAEZMFad,

* select ID, case when ID%2=0 then ‘5B’ else ‘&’ end as gender from tb

 case when REUHIRIEE, —EXHHEMRAHBIL T —%, #0:
* case when ID%2=0 then ‘&’ when ID%4=0 then ‘9pE N’ else ‘&’ end
* case when ID%4=0 then ‘9p2 N’ when ID%2=0 then ‘B’ else ‘3’ end

* XWFIBAGLERAR, F—FIBEKEZAEINENDLIH,
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updatelB BV LM ERS[E 7]

- BNl BEEEHRWEEGE

* update tb set name="Tony’,salary=salary+12 where id=2

* B2 B PREHNABTEHE BI—1RGH

* update A set address=B.address, name=B.name from B where
A.id=B.id
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e create table: int, varchar, numeric, float, T, 9 M (4FHEZL
ZHIMNEreferencesGl— 1P 3R) |, Bk, M. BALEE. BRI
EBR

- alter table: BN, MIBRFEX

* drop table, delete from table

* select: top n, distinct, FFI=E, as

* where: and or not Jl#E=S, = < <=>>= 1= <>

- from: B3k, &Ik, HRERR, EELXMH as

« & like % _escape, BRZEX len(), substring(), charindex()&
* order by: asc desc

« £511E: union, union all, intersect, except
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* NULL: is, NULLEY/® X, unknown

« BERZEL min max count avg sum

* group by: select? REEE ®WFHF, having, T{EH A
c BRESEM:

* where: in, notin, some, all, exists
« from: BEHZERRK, withiZFIEX R
* select: Fr=TEIH

* insert: values, select, ¥ =R FERINF—2
* delete: where

* update: where

* case when then else end
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