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 https://sut-ce-courses.github.io/database
 https://quera.org/course/add_to_course/course/20815/
 (Password: DB#SP2025)

 https://vc.sharif.edu/ch/maryam.ramezani
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 Lectures
▪ Goal: To introduce concepts in designing database, and motivate their use 

and importance.
▪ Note: We try to cover useful materials in class, but we recommend you 

reading more!

 Assignments
▪ Purpose: To give you a chance to exercise your mind, and to solidify the 

concepts introduced to you in class.
▪ Outline: Homeworks have practical part.
▪ Importance: Not important unless you want to learn the material and get a 

good grade!
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 Final grade (22 Points) will be composed of:
▪ Quizzes: 2 points (6 quizzes each 0.4 points; getting a sum of 2 points from quizzes is 

enough)
▪ Assignments: 6 points
▪ Midterm Exam: 5 points (Lectures part 1, 2, 3)
▪ Final Exam: 7 points
▪ Project and Presentation: 2 points (bonus; there will be a session after the final exam 

for presentation)
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❑ Lecture slide will be uploaded.

 Many times we will write on board, in real-time, during lecture to 
prove a theory or answer a question or add some additional 
explanations. It will be your responsibility to take notes.

 Slides links will be provided on site.
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Assignment submission are not accepted after the solution is released. If you are late, submit what 
you have and start working on the next assignment. You have free 9 late days for assignments. 
Once you have used all late days, the penalty is 10% for each additional late day. You can use late 
days till release of the answer, remember no submission is accepted afterwards.
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Assignment Release Deadline Solution Release

HW1 1403/12/12 1403/12/26 1403/12/30

HW2 1403/12/28 1404/01/29 1404/02/02

HW3 1404/01/29 1404/02/17 1404/02/21

HW4 1404/02/21 1404/03/09 1404/03/13

HW5 1404/03/04 1403/03/21 1403/03/22
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 Components and their relations
 Types:

▪ Centralized architecture
▪ Decentralized architecture 

▪ Client-server 
▪ Distributed 
▪ Architecture with parallel processing
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Centralized Architecture
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 Advantages
▪ Since all data is stored at a single location only thus it is easier to access 

and coordinate data.
▪ The centralized database has very minimal data redundancy since all 

data is stored in a single place.
▪ It is cheaper in comparison to all other databases available.

 Disadvantages
▪ The data traffic in the case of a centralized database is more.
▪ If any kind of system failure occurs in the centralized system then the 

entire data will be destroyed.

https://www.geeksforgeeks.org/the-problem-of-redundancy-in-database/


Client-server Architecture
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 The client (tier 1) is primarily responsible for the presentation of data to the user
▪ handle user interface actions and the main business and data application logic

 The server (tier 2) is primarily responsible for supplying data services to the client
▪ provide limited business application logic, typically validation that the client is unable to carry 

out due to lack of information, and access to the requested data, independent of its location
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 (a) Single Server – Single Client 
 (b) Single Server – Multi Client
 (c) Multi Server – Multi Client
 (d) Multi Server – Single Client
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 Problems
▪ A “fat” client, requiring considerable resources on the client’s 

computer to run effectively. This includes disk space, RAM, and 
CPU power.

▪ A significant client-side administration overhead.
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 The user interface layer, which runs on the end-user’s computer 
(the thin client).

 The business logic and data processing layer. This middle tier 
runs on a server and is often called the application server.

 A DBMS, which stores the data required by the middle tier. This 
tier may run on a separate server called the database server.
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Advantages
▪ The need for less expensive hardware because the client is “thin.”
▪ Application maintenance is centralized with the transfer of the 

business logic for many end-users into a single application server. 
This eliminates the concerns of software distribution that are 
problematic in the traditional two-tier client–server model.

▪ The added modularity makes it easier to modify or replace one 
tier without affecting the other tiers.

▪ Load balancing is easier with the separation of the core business 
logic from the database functions.
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web application firewall



Distributed Architecture
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 A distributed database is a database that has 
multiple nodes distributed across the network.

 The database files can be located in different 
computers across the network. 

 System administrators can allocate data in 
multiple locations. 

 A distributed database is located on a network 
server, decentralized computers on the 
internet, corporate intranets, or extranets on 
other organization networks.

 Processes such as replication and duplication 
ensure that the distributed database is up to 
date. 
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Parallel Architecture
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  There are multiple CPUs and disks. Multiple processors are connected in 
parallel.

 As they all work simultaneously, the performance of a parallel database is 
higher. Furthermore, the user can access the required data faster.

 Different Types:
▪     Shared Memory Architecture
▪     Shared Disk Architecture
▪     Shared Nothing Architecture
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Shared Memory

Shared Disk

Shared Nothing



Any Question?
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