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Procedure calling
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— $s0 — $s7:
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— $gp: global pointer
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jump-and-link instruction
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program counter (PC) or instruction address
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High address
$fp— $fp—
$Sp— $sp—

$fp= | saved argument

registers (if any)

Saved return address

Saved saved
registers (if any)

Local arrays and

$sp— structures (if any)

Low address
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Dynamic data O )y —
$gp— 1000 8000}, Static data $gp i aslaiw]
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Name | Register Usage Preserve

Number on call?
$zero 0 constant O (hardware) n.a.
$at 1 reserved for assembler n.a.
$v0 - $v1 2-3 returned values no
$a0 - $a3 4-7 arguments yes
$t0 - $t7 8-15 |temporaries no
$s0 - $s7 | 16-23 |saved values yes
$t8 - $t9 24-25 |temporaries no
$gp 28 global pointer yes
$sp 29 stack pointer yes
$fp 30 frame pointer yes
$ra 31 return addr (hardware) yes
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Category Format Opcode

O-address |0 12| syscall

1-address | 2| Address | j

2-address | Ofrs| rt 241 mult

3-address | Ofrs| rt|rdl |32 add
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Example: Evaluating the expression (a + b) x (c —d)

Push a Push b Add Push d Pushc  Subtract Multiply

a b a+b d C c—d Result
a a+b d a+b
a+b

Reverse Polish string: ab+dc—x

prefix notation
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Immediate addressing

Immediate addressing

op | rs | rt Immediate
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Register addressing

op|rs | rt |rd]|...]|funct Registers

| - Register

10
Register addressing
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Base addressing

op|rs | rt Address Memory
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Register @—» [[Byte ] Halfword Word
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Base or displacement addressing
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PC-relative addressing PC-relative addressing
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P|C @— Word
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Pseudodirect addressing

op Address Memory
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PC-relative addressing 3
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e Target address = PC + offset x 4

op rs rt constant or address
6 bits 5 bits 5 bits 16 bits
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op address
6 bits 26 bits

Target address = PC31.28 : (address x 4)
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while (save[i] == k) 1 += 1;
Loop: sil $tl1, $s3, 2 80090 0 0 19 9 2 0
add $t1, $t1, $s6 8000‘21"‘.,.’0 9 | 22| 9 | 0 | 32
Iw  $t0, 0($tl) 80008 ‘é}’a." 9 8 0
bne $t0, $s5, Exit 80012 | 5 ""'a‘ 21 2
addi $s3, $s3, 1 80016 | 8 | 19 7 19 1
j  Loop 80020 | 2 | . 20000
EXit: 80024
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Addressing Instruction Other elements inwlved Operand

Implied Some place o »!

mple . I l | in the machine ! |

Addressing Instruction Other elements involved Operand

Indexed ¥
Index reg

Base reg
Update
{with base) Basereg
»
Update
{with indexed)
Basereg
Index reg
Increment
amount
Indirect E— F PC_]
“ — ~ Mem adar
This part maybe replacedwith any
otherform of address specfication 2ond access 7nd access by
FouolS csjlosn

X = Mem[Mem[p]l]
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