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Understanding Your Computer

• Computer is a data processing device. 
• Performs four major functions: 

• Input: Gathers data, allows users to input data. 
• Process: Manipulates, calculates, or organizes data into 
information. 

• Output: Displays data and information for user. 
• Storage: Saves data and information for later use.



Bits and Bytes

• The language of computers 
• Bit (BInary digiT): 0 or  1 
• Byte = 8 bits 

• See ‘b’ = bit, ‘B’ = Byte  
• Each letter, number, or character is a unique combination of 8 

bits of 0s and 1s



ASCII  
(American Standard Code for Information Interchange)



How Much Is a Byte

Name Abbreviation Number of Bytes

Byte B 1 byte

Kilobyte KB 1,024 bytes (210)

Megabyte MB 1,048,576 bytes (220 bytes)

Gigabyte GB 1,073,741,824 bytes (230 bytes)

Terabyte TB 1,099,511,627,776 bytes (240 bytes)

Petabyte PB 1,125,899,906,842,62 bytes (250 bytes)

Exabyte EB 1,152,921,504,606,846,976 bytes (260 bytes)

Zettabyte ZB 1,180,591,620,717,411,303,424 bytes (270 bytes)



How Computer Works



Know Your Computer (1)



Know Your Computer (2)



Know Your Computer (3)



Know Your Computer (4)



Computer Box



Motherboard (1)

• Motherboard or Mainboard is the central part of a computer. 
• Everything connects to the mother board. 
• Famous brands: Asus, Gigabyte, MSI, ASRock and etc. 



Motherboard (2)



Motherboard (3)



Form Factor

• The form factor is the specification of a motherboard – the 
dimensions, power supply type, location of mounting holes, 
number of ports on the back panel, etc.

* http://en.wikipedia.org/wiki/Computer_form_factor



Central Processing Unit (CPU)

• Central Processing Unit (CPU)  
• Does the most of processing for a computer  
• Also called a processor or a microprocessor  
• Dual-core, Quad-core CPU 

• Pack 2/4 CPUs in one chip (Like having 2/4 computers)  
• Often made by Intel or AMD  

• AMD is backing out from desktop and notebook  
• ARM is majority for mobile device (Phone, Pad). Now coming 
into desktop and notebook market. 



CPU Names and Terminologies

• CPU Names 
• Intel Core i3, i5, i7 
• Intel Xenon 
• AMD Opteron 
• ARM  

• Terminologies 
• Number of Cores 
• Number of Threads 
• Clock Speed 
• Cache 
• Turbo Boost.



Intel Core i3, i5, and i7



How the CPU Works (1)

• CPU: Consists of a variety of 
circuitry and components 
packaged together 

• Transistor: Key element of 
the microprocessor 

• Made of semi-conductor 
material that acts like a 
switch controlling the flow of 
electrons inside a chip 

• Today’s CPUs contain hundreds 
of millions of transistors; the 
number doubles about every two 
years (Moore’s Law)

Gordon Moore 
Co-Founder of Intel



How the CPU Works (2)



Typical CPU Components



Clock Speed

• A computer’s system clock resides on the mother board. 
• It sends out a signal to all other computer components in sync. 
• Every action in the computer is timed by these clock cycles and 

takes a certain number of cycle to perform.



The System Clock and the Machine Cycle (1)  

The bus system for a Pentium III processor.



The System Clock and the Machine Cycle (2) 



Inside CPU



Performance

* https://www.cpubenchmark.net/common_cpus.html



32 bits and 64 bits 

• It’s the size of number a processor can process or address.  
• 32 bits limit 4,294,967,296 
• 64 bits limit 1.84467441 × 1019 



Core/Thread 

• More core = more work can be done at the same time.  
• More thread = more work can be done at the same time (but 

with slight limitation) 

Multithreading in one core



Cache

• Faster memory inside CPU.  
• Bigger usually better.  
• L1, L2, L3 Cache 

• L1>L2>L3>RAM 
• CPU Cache, Disk Cache, Web Cache, and Other Cache



Expansion Slots 

• Expand functionality of the computer.  
• Graphic Card -> Better graphic or more display  
• Sound Card -> Better sound  
• Network Card -> More/Faster network connections  
• Controller Card -> Control Robot and etc.  
• Many type 

• ISA, EISA, PCI, PCIe (PCI-E) 
• Current trend = PCIe (PCI Express)  



PCI Express
• A single PCI Express lane can handle 200 MB of traffic in each 

direction per second.  
• A x16 can handle 6.4 GB of data per second in each direction. 

From top to bottom: PCI Express ×4 PCI Express ×16 PCI Express ×1 PCI Express ×16 Legacy PCI (32-bit)



PCI Express Links and Lanes



Memory (1)

• Short term memory to help working 
• Must be supported by motherboard and CPU  

• Double Data Rate Synchronous Dynamic Random-Access Memory 
(DDR SDRAM) is a class of memory integrated circuits used in 
computers. 

• Small Outline Dual In-line Memory Module (SODIMM) is a type of 
computer memory. SODIMM is often used in systems that have 
limited space, such as notebooks, small footprint PCs (such as those 
with a Mini-ITX motherboard) 

• More is better. (current good spot is 8 GB)



Memory (2)



Hard Drive / Hard Disk (1)
• Permanent Storage for your computer 
• Talk more next time. (Data In and Data Out) 
• The bigger size the better (TB>GB>MB) 
• Two types  

• Solid State Drive (SSD) 
• Expensive  
• Durable 
• Fast  

• Spinning Disk 
• Cheap  
• Not so durable  
• Slower 



Hard Drive / Hard Disk (2)

• Spin Speed 
• More is faster 
• More is expensive  

• Interface 
• SATA (Serial ATA) 

• SATA1, SATA2, SATA3  
• Faster  

• IDE (Integrated Drive Electronics) or PATA (Parallel-ATA) 
• Older + Slower 



Network

• Detail later.  
• For now there are 3 speeds 

• 10 Mb/s, 100 Mb/s and 1000 Mb/s  
• No big difference with network card brand. 



Graphics Card

• Additional card can be add to 
improve display quality.  

• Nvidia and ATi are main players  
• They make chips then other 

companies use their chips 
to make a graphic card.  



Ports and Connectors



USB (Universal Serial Bus)

• Universal Serial Bus  
• USB 1 – 12 Mb/s or 1.5 Mb/s  
• USB 2 (High Speed USB) – 480 Mb/s  
• USB 3 (Super Speed USB) – 5 Gb/s 



FireWire / IEEE 1394

• Initiated by Apple  
• 400 - 3200 Mbps  
• Could not compete with USB in low-end market 



Thunderbolt 

• Intel Product 
• Marketed by Apple 
• Speed: 10 Gbps 
• Transfer both data and 

display   
• Compatible with Mini 

Display 



VGA (Video Graphics Array) 

• First introduced with the IBM PS/2 line of computers in 1987. 
• Most common monitor connection. 
• Analog Signal (Easy to get noise) 
• Display only.



DVI (Digital Visual Interface) 

• Common among new monitors. 
• Digital Signal (Only some supports Analog)  
• Display only 



HDMI (High-Definition Multimedia Interface)

• Found on all new TV 
• Display and Sound 
• New version includes network data 



Power Supply / UPS

• Need enough power (watt) to run  
• Check here … 

• http://powersupplycalculator.net 
• UPS (Uninterruptible Power Supply) 

• Form Factor - Tower or Rack-Mount 
• Power Factor (PF) 
• Watt = VA x PF



Fans, Heat Sinks, and Other Cooling Components 

• Heat: A continuing problem for CPU and computer manufacturers. 
• Cooling costs more than computing.  
• Fans: Used on most PCs  
• Heat sinks: Small components typically made out of aluminium with 

fins that help to dissipate heat  
• Water cooling systems: Cool the PC with liquid-filed tubes 



Fans, Heat Sinks, and Other Cooling Components 



Want Faster Computer 

• Better Hard Disk  
• SSD / Faster  

• Better RAM  
• More / Faster 

• Better Graphic Card  
• Only when you play 3D game.  

• Better CPU 
• If you have money to spare. Not so important 



Assignment 1

• ให้นักศึกษาแต่ละกลุ่มลองหาข้อมูลของคอมพิวเตอร์ของคุณว่ามีคุณสมบัติอย่างไรบ้าง  
• CPU 
• Memory 
• Hard Disk  
• Video Card 
• Operating System 
• Ports 

• หาข้อมูลดังกล่าวมา 2 เครื่องและลองเปรียบเทียบกันว่าถ้านำทั้ง 2 เครื่องมาประมวล
ผลทางคณิตศาสตร์ (อย่างเช่นโปรแกรม MatLab หรือ Mathematica) เครื่องใดควร
จะทำงานได้มีประสิทธิภาพมากกว่ากัน 

• ตอบคำถามดังกล่าวในเว็บไซต์ของรายวิชา EGCO342


