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World of ISAs

• x86: Intel, AMD: Laptops, Desktops, Servers 

•ARM: Arm, Qualcomm, Apple, Samsung: Mobiles

btw ARM: Advanced RISC Machines ☺

•RISC-V: Open-source ISA, what does it mean? 
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RISC-V, opensource
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World of Intel 
and AMD

(One instruction 
per month)



x86 
Registers: 

80386



Subtle Differences 

• x86 arithmetic/logic instructions: one operand should act as both 
source and destination

add $s0, $s1 // Add $s0 and $s1 and put it in $s0 ☺

• One of the operands can be in memory: 
wow (programmer) or oh no (instruction size ) !!
add $s0, Mem[$s1] ☺

• No more fixed-length instructions  can be 4/8/X bytes 
Why?
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Fixed Width or Variable Width 

Variable: No fixed size 

6 bytes for add, 2 bytes for load 

Smaller code footprint (compact) 

Fixed: 

4 bytes for all, Larger code footprint, simple decoding
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Some more points of interest
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•CISC vs. RISC
• Initially motivated by “not good enough” code generation
•RISC→ John Cocke, mid 1970s, IBM 801, Goal: enable 

better compiler control

•RISC motivated by 
•Memory stalls (no work done in a complex instruction 

when there is a memory stall?)
• Enabling the compiler to optimize the code better
• Find fine-grained parallelism to reduce stalls



ARM’s Compressed Thumb Instructions

The biggest reason to look for an ARM with the Thumb 
instruction set is

If you need to reduce code density, embedded domain

Normal instructions (32 bits) – Thumb ones, 16 bits

32-bit registers have compressed 16-bit counterparts
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Fallacies

CISC instructions provide higher performance

Assembly language codes provide higher performance
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Nandri
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