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What’s in a Computer? 
 
• Logical or functional organization 

- What are the pieces? 
- What do they do? 
- How do they work? 
- How are they connected? 
- How do they work together? 
- What are their properties? 

 
• Physical Structure 

- What do they look like? How are they made? 
 
• Major pieces 

- Central Processing Unit (CPU) 
- Memory (RAM = random access memory) 
- Disks (secondary storage) 
- Other stuff 
 

2004 Computer Offers 
 

 

  
DellTM OptiPlexTM  GX280 Small 
Desktop 
Manageable Business System 

DellTM OptiPlexTM  170L Small 
Micro Tower 
Manageable Business System 

Intel®  Pentium®  4 Processor 520 
supporting Hyper Threading 
Technology with Processor Speed 
2.8GHz/800 

Intel®  Pentium®  4 Processor 2.8GHz

Microsoft®  Windows®  XP 
Professional 

Microsoft®  Windows®  XP 
Professional 

256MB(1 x 256MB) 400MHz DDR2 
SDRAM 

256MB (1 x 256) 333MHz DDR 
SDRAM 

40GB1SATA (7200 RPM) Hard Disk 
Drive 

80GB1 EIDE (7200 RPM) Hard Disk 
Drive 

From 
THB 33,990 
(Price excludes VAT and delivery*)  
Expires 1/1/2005. 
 

From 
THB 30,990 
(Price excludes VAT and delivery*)  
Expires 1/1/2005. 
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Evolution of hardware 
 
• Fewer components (a lot of which we can’t see nowadays) 
 
• More connections to outside (with finer, closer wiring) 
 
• Buses getting wider (more parallel wires) 
 
• CPU chips have more pins, bigger heat sinks (but seem smaller) 
 
• Less handwork (more automated assembly) 
 
• Changing countries of origin 
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CPU 
 
• Can perform a small set of basic operations (“instructions) 

o Arithmetic: add, subtract, multiply, divide 
o Memory access: 

 Fetch information from memory, store results back into memory 
o Decision making: compare numbers, letters, …. 

 Decide what to do next depending on the result of the comparison 
o Control the rest of the machine 

 Tell memory to send data to display, tells disk to read data from 
network, etc. 

• operates by performing sequences of simple operations very fast instructions to 
be performed are stored in the same memory as the data is 

• a general-purpose device: putting different instructions into the memory makes 
it do a different task 
o this is what happens when you run different programs 

 
 
 

How fast is fast? 
 
• CPU uses an internal "clock" (like a heartbeat) to step through instructions 
• 900 MHz, 1.6 GHz, etc., is the number of clock ticks per second 

o 1 Hertz = 1 tick per second; abbreviated 1 Hz 
o mega = million 
o giga = billion 
o 1 MHz = 1 megaHertz = 1 million ticks per second 
o 1 GHz = 1 gigaHertz = 1 billion ticks per second = 1000 MHz 

• one instruction (like adding two numbers) might take one, two or several 
ticks, depending on design of the CPU 
o might even complete more than one instruction in one tick 

• reasonable approximations: 
o current PC/Mac processors execute about 1-2 billion instructions/sec 
o PDA processors execute about 100-200 million instructions/sec 
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Memory (Random Access Memory = “RAM”) 
 
• A place to store information while the computer is running 

o The programs that are running 
o Their data 
o The operating system (Windows, MacOS, Unix, Linux, etc) 

• Volatile (forgets everything when power is turned off) 
• Limited (though large) capacity (getting larger and larger) 
• Logically, a set of numbered boxes 

o each capable of strong one byte = 8 bits of information 
 A small number or a single character like A or part of a larger value 

o Random access: 
 CPU can access any location as quickly as any other location 
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What’s a bit? 
 
• The smallest unit of information 
• represents one 2-way decision or a choice out 

o yes / no 
o true / false 
o on / off 
o M / F 

• enough to tell which of TWO possibilities has been 
• abstraction of all of these is represented as 0 or 1 

o a single digit with one of two values 
o hence "binary digit" 
o hence bit 

• all information in a computer is stored and processed 
• a byte is 8 bits that are treated as a unit 
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