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Why using DBMS?

From the client’s point of view? 
From the developer’s point of view?
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Using DB wisely 
Saves plenty of time

• Database are written by some of biggest 
company in the world 



SQL
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• To communicate to all database in the world, we 
need a standard language 

[source]

http://www.flaticon.com/authors/madebyoliver
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Student 
s_id Primary key

s_name 圸ݷ

s_level 缛羷

s_class 肬禂

s_lif ኞ޸

s_atk 硭䢗

s_def ᴠ纠

s_mag 諑ێ

s_bs ֎㭏
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Student 
s_id Primary key

s_name 圸ݷ

s_level 缛羷
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s_atk 硭䢗

s_def ᴠ纠

s_mag 諑ێ

s_bs ֎㭏

What is  
primary key?
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Student 
s_id Primary key

s_name 圸ݷ

s_level 缛羷

s_class 肬禂

s_lif ኞ޸

s_atk 硭䢗

s_def ᴠ纠

s_mag 諑ێ

s_bs ֎㭏

• Which students’ level more 
than 10? 

SELECT * FROM student 
WHERE s_level > 10



Select  Review

10

Student 
s_id Primary key

s_name 圸ݷ

s_class 肬禂

s_level 缛羷

s_lif ኞ޸

s_atk 硭䢗

s_def ᴠ纠

s_mag 諑ێ

s_bs ֎㭏

Class

c_id Primary key

s_name 圸ݷ

c_b_lif ኞے޸౮

c_b_atk 硭䢗ے౮

c_b_def ᴠ纠ے౮

c_b_mag 諑ےێ౮
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Student 
s_id Primary key

s_name 圸ݷ
s_level 缛羷
s_class 肬禂
s_b_lif ኞے޸౮
s_b_atk 硭䢗ے౮
s_b_def ᴠ纠ے౮
s_b_mag 諑ےێ౮

s_lif ኞ޸
s_atk 硭䢗
s_def ᴠ纠

s_mag 諑ێ
s_bs ֎㭏

Why is this schema  
design bad?



Query on multiple table
• Scenario :  

How to query a student’s information and class 
name at the same time?

SELECT * FROM student, class  
WHERE s_id = 10  
AND s_class = c_id;



Query on multiple table
• Scenario :  

How to query a student’s information and class 
name at the same time?

SELECT * FROM student, class  
WHERE s_id = 10  
AND s_class = c_id;

SELECT * FROM student  
JOIN class ON s_class = c_id 
WHERE s_id = 10 ;

OR



Join 
SELECT * FROM student  
JOIN class ON s_class = c_id 
WHERE s_id = 10 ;

Student Payment
s_class = c_id

吳義路�


吳義路�
Class







Inner join

Payment
p_id Primary key

p_buy_id 揮疑

p_sel_id 搚疑

p_name 圸ݷ

p_price 㰷໒

• Scenario :  
How to query a payment with its buyer names?
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Inner join
• Scenario :  

How to query a payment with its buyer names?

SELECT s_name, p_name FROM student  
INNER JOIN payment on s_id = p_buy_id; 



Inner join

Student 
s_id Primary key

s_name 圸ݷ

s_level 缛羷

s_class 肬禂

… …

Payment
p_id Primary key

p_buy_id 揮疑

p_sel_id 搚疑

p_name 圸ݷ

p_price 㰷໒

• Scenario :  
How to query a payment with its buyer names  
and seller names?



Inner join
• Scenario :  

How to query a payment with its buyer names  
and seller names?

SELECT s1.s_name buyer, p_name 
       , s2.s_name seller  
FROM student s1 INNER JOIN payment  
on s1.s_id = p_buy_id  
INNER JOIN student s2 
on s2.s_id = p_sel_id;



Self Join
• Scenario :  

How to get best friends pairs in student?

Student 

s_id Primary key

s_name 圸ݷ

s_level 缛羷

s_class 肬禂

… ….

s_bs ֎㭏



Self Join
• Scenario :  

How to get best friends pairs in student? 
• Same as the previous join

SELECT s1.s_name, s2.s_name  
FROM student s1  
INNER JOIN student s2  
ON s1.s_bs = s2.s_id;



Left outer join
• Scenario :  

Who haven’t buy an item?

Student Payment



Left outer join
• Unfortunately, SQL don’t have native left outer join 
• But SQL have left join牦

Җ+

Left-Outer  
Join

Inner  
Join Left Join



Left outer join
• Scenario :  

How to query a payment with its buyer names?

SELECT * FROM student  
LEFT JOIN payment on s_id = p_buy_id 
WHERE payment.p_buy_id is NULL;

Only select students that don’t have NULL p_buy_id

吳義路

吳義路


吳義路
Who haven’t buy an item?
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Left outer join
• Scenario :  

How to query a payment with its buyer names?

SELECT * FROM student  
LEFT JOIN payment on s_id = p_buy_id 
WHERE payment.p_buy_id is NULL;

Only select students that don’t have NULL p_buy_id

Left Join 
Left Outer Join 

吳義路


吳義路
Who haven’t buy an item?

吳義路



Why not store multiple key in 
one field ?

Unions

u_id Primary key

u_name 獍䨝ݷ圸

u_level 獍䨝缛羷

Student 

s_id Primary key

s_name 圸ݷ

s_level 缛羷

s_class 肬禂

… ….

s_unions 1,2…



Why not store multiple key in 
one field ?

Unions

u_id Primary key

u_name 獍䨝ݷ圸

u_level 獍䨝缛羷

Student 

s_id Primary key

s_name 圸ݷ

s_level 缛羷

s_class 肬禂

… …

Enroll

e_id Primary key

e_u_id 獍䨝ID

e_s_id 䋊ኞID



Group By and Aggregation 
• Scenario :  

What is sum of attack in a union?

Student 

s_id Primary key

s_name 圸ݷ

s_level 缛羷

s_class 肬禂

… …

Enroll

e_id Primary key

e_u_id 獍䨝ID

e_s_id 䋊ኞID



Group By and Aggregation 
• Scenario :  

What is sum of attack in a union?

SELECT e_u_id, sum(s_atk) FROM student  
INNER JOIN enroll on s_id = e_s_id 
GROUP BY e_u_id;

Enroll

e_id Primary key

e_u_id 獍䨝ID

e_s_id 䋊ኞID



Having ? Where?

Aggregation Function 
SUM, COUNT 

Pre-Filter
WHERE

<Condition on field>

Post-Filter
HAVING

<Condition on aggregation result>

Data Flow



Having ? Where?
• Scenario :  

Which unions that sum of attack more than 300? 

Which is the sum of life of the ಑蠵ရ in a unions?

SELECT e_u_id , sum(s_atk) FROM student  
INNER JOIN enroll on s_id = e_s_id 
GROUP BY e_u_id HAVING sum(s_atk) > 300;

SELECT e_u_id , sum(s_lif) FROM student  
INNER JOIN enroll on s_id = e_s_id 
WHERE s_class = 3 
GROUP BY e_u_id;


