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Overview

• First Question

• Review on MIPS Instruction Set
• Courtesy by Prof. Huang from National Tsinghua Univ.

• RISC-V vs. MIPS
• Key Difference

• An AI perspective





When you say a 8/16/32/64-bit processor…

• What does the most critical 
number mean?



Operand Locations



Memory Addressing Type



Review on MIPS ISA

















































Different Branch Conditions Methods



Flag Register of 8086



Procedure Calling
 Steps required

Caller:
1. Place parameters in registers

2. Transfer control to procedure

Callee:

3. Acquire storage for procedure

4. Perform procedure’s operations

5. Place result in register for caller

6. Return to place of call
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C Function Call Bookkeeping
sum = leaf_example(a,b,c,d) . . .

int leaf_example (int g, h, i, j)
{ int f;

f = (g + h) - (i + j);
return f;

}

 Return address $ra

 Procedure address Labels

 Arguments $a0, $a1, $a2, $a3

 Return value $v0, $v1

 Local variables $s0, $s1, …, $s7

Note the use of register conventions
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0 zero constant 0

1 at reserved for assembler

2 v0 expression evaluation &

3 v1 function results

4 a0 arguments

5 a1

6 a2

7 a3

8 t0 temporary: caller saves

. . . (callee can clobber)

15 t7

Registers Conventions for MIPS
16 s0 callee saves

. . . (caller can clobber)

23 s7

24 t8 temporary (cont’d)

25 t9

26 k0 reserved for OS kernel

27 k1

28 gp pointer to global area

29 sp stack pointer

30 fp frame pointer

31 ra return address (HW)

Fig. 2.18
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Procedure Call Instructions
 Procedure call: jump and link

jal ProcedureLabel

 Address of following instruction put in $ra

 Jumps to target address (i.e.,ProcedureLabel)

 Procedure return: jump register

jr $ra

 Copies $ra to program counter

 Can also be used for computed jumps

e.g., for case/switch statements

 Jump table is an array of addresses corresponding to 
labels in codes

 Load appropriate entry to register

 Jump register
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RISC-V vs. MIPS



RISC-V Instruction Format

Why S-type? Is it different from I-type?



RISC-V Instruction Format



Extensions for RV

• RV supports extensions

• RV32I is the most common 
designs



RISC-V Control flow Instructions



Instruction format with Variable Length



Instruction Compression in RV

Compression saves 25% code volume



Instructions for AI?



Principle Reviews

• Rule No.1

• Simplicity favors regularity

• Rule No.2

• Smaller is faster

• Rule No.3

•Make the common case fast!



Cambricon寒武纪



Thanks


