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A.10 MIPS R2000 Assembly Language A-55

Arithmetic and Logical Instructions

Absolute value
abs rdest, rsrc pseudoinstruction

Put the absolute value of register rsrc in register rdest.

Addition (with overflow)

add rd, rs, rt D ] rsWIwr—t ] rd } 0 ’Oxzﬂ
6 5 5 6

5 5

Addition (without overflow)

addu rd, rs, vt | 0 [ rs ‘ | ord \’ 0 ]Ox21J
s s 5 5 5 -

Put the sum of registers rs and rt into register rd.

Addition immediate (with overflow)

adai rt, rs, "mwi '8 - i ré' imm N j
6 S 16 B
Addition immediate (without overfiow)
acdiu rt, rs, imm [9 Pors [t ] imm ]
[} s 5 16

Put the sum of register rs and the sign-extended immediate into register rt.

AND

and rd, rs, rtt 0

Put the logical AND of registers rs and rt into register rd.

AND immediate

andi o, s, odme

L mm ]

Put the logical AND of register rs and the zero-extended immediate into
register rt.
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Appendix A Assemblers, Linkers, and the SPIM Simulator

Load unsigned byte

lbu rt, address L@ s |t -: Olsgij
6 5 5

16

Load the byte at address into register rt. The byte is sign-extended by 10, but
not by 1bu.

Load halfword

thort, address| 0x21 ks ot | Offset

[ s S to

Load unsigned halfword

e
Thurt, address| Ox25 | s | 1t | Offset |
6 5 5 16

Load the 16-bit quantity (halfword) at address into register rt. The halfword is
sign-extended by 1h, but not by 1hu.

Load word

Tw rt, address! 0x23 | rs | rt Tiéf}'se;t *ﬁj
6 5 5 16

Load the 32-bit quantity (word) at address into register rt. ;
/\'A

Load word coprocessor

wez rL, addross’ Ox3z | rs Lot | Offset '

6 bl Bl 16

Load the word at address into register rt of coprocessor z (0-3). The floating-
point unit is z = 1.

Load word left

- ey

Twl rt, address | Ox27[ rs lr o Offset

5 5 16

Load word right

T S

Twr rt, address| 0x26 | rs | rt | Offset |

6 5 5 16

Load the left (right) bytes from the word at the possibly unaligned address into
register rt.
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Appendix A Assemblers, Linkers, and the SPIM Simulator

Branch coprocessor z true

bezt label loxiz | 8 [ 1 | T Offset |
6 5 5

16

Branch coprocessor z false

bezf lapel  [Oaz | 8 [0 [ Offset |
5 5

6 5 16

Conditionally branch the number of instructions specified by the offset if z's
condition flag is true (false). z is 0, 1, 2, or 3. The floating-point unitis z =

o a ‘ a Branch on equal h
| beg rs, rt, tabel{ 4 s [ it [ Offset |
s s

H v\

Conditionally branch the number of instructions specified by the offset if

register rs equals rt.
% T

Branch on greater than equal zero

\b bgez rs, Tabel| 1 | rs | 1 | offset |
6 5

5

Conditionally branch the number of instructions specified by the offset if
register rs is greater than or equal to 0.

-
: | c : ! ‘ g Branch on greater than equal zero and link

bgezai rs, label © 1 ¢ s Lox11

COffset

[ 5 5 16

Y Conditionally branch the number of instructions specified by the offset if

egister 's is greater than or equal to 0. Save the address of the next instruction
register 31.

anch on greater than zero

bgtz rs, label| 7 T es [ 0 [ offset ]
6

5 5 16

Conditionally branch the number of instructions specified by the offset if
register s is greater than 0.
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FIGURE 5.20 The datapath of Figure 5.14 with all necessary multiplexors and all control lines identified. The control lines are shown in color.
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