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Announcements

• Homework 4 due tonight on Gradescope 
• Homework 5 available soon, due Monday at 11:59pm on 

Gradescope 
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Assembly

General principle of all assembly languages 

• Code (text, not binary!) 

• 1 line of code = 1 machine instruction 

• One-to-one reversible mapping between binary and assembly 

– We do not need to remember binary encodings! 

– A program will turn text to binary for us!
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Assembly

Features of assembly 
• Automatic addresses - use labels to keep track of addresses 

– Assembler will remember location of labels and use where appropriate 
– Labels will not exist in machine code 

• Metadata - data about data 
– Data that helps turn assembly into code the machine can use 

• As complicated as machine instructions 
– There are a lot of instructions, and it is one-to-one!
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Assembly Languages

There are many assembly languages 

• But, they’re backed by hardware! 

• Two big ones these days: x86-64 and ARM 

– You likely have machines that use one of these 

• Others: RISC-V, MIPS, ... 

We will focus on x86-64
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x86-64

x86-64 has a weird and long history

• Expansion of the 8086 series (Intel) 

– 8086, 8286, 8386, 8486, x86

• AMD expanded it with AMD64

• Intel decide to use same build, but called it x86-64 

• Backwards compatible with the 8086 series 
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x86-64

Two dialects - two ways to write the same thing 

• Intel - likely using with Windows 

mov QWORD PTR [rdx+0x227],rax 

• AT&T - likely using with anything else 

movq %rax,0x227(%rdx) 

We will use AT&T dialect 



Page 8

AT&T x86-84 Assembly 
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AT&T x86-84 Assembly 
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Addressing Memory  

(%rax) or 4(%rax)
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hello.s example
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Registers   

rax is a 64-bit register 
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Instructions   
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More powerful than our ISA    
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Other Instructions
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Load Effective Address
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Jumps
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Jumps
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Jumps: compare…
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Jumps: … and test
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Example: Loops

while (i < 10)
    i += 1
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Example: Functions

f(x,y): 
    ... 
    ... 
    return 4 

... 
z = f(2,5)
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Function Calls: Calling Conventions 
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Calling Conventions: Registers 
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Most Common Instructions
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Debugger


