Cop yright � 1995 D. Hanson, K. Li & J.P

. Singh

Computer Science 217:

Arithmetic Instructions

Page 146

October 12, 1997

Arithmetic Instructions

¥ Gener al f or m

¥ and m ust be registers;

ma y be a register or a signed 13-bit

n umber a d d % o 1 , % o 2 , % g 3

s u b % i 1 , 2 , % g 3

¥ Some SP

ARCs ha v e no m ultiply and divide instr uctions

see Appendix E of the SP

ARC Architecture Man ual, ⁄4.10 in P aul

¥ Standard r un-time libr ar y pro vides m ultiply and divide routines

. m u l

. r e m

. d i v signed ar ithmetic

. u m u l . u r e m . u d i v unsigned ar ithmetic

Cop yright � 1995 D. Hanson, K. Li & J.P

. Singh

Computer Science 217:

Data Mo vement

Page 147

October 12, 1997

Data Mo vement

¥ Load a constant into a register

¥ if % h i (

) = = 0

, omit s e t h i

, if

% l o (

) = = 0

, omit o r

¥ s e t h i instr uction

e .g., direct addressing

s e t a , % g 1 s e t h i % h i ( a ) , % g 1

l d [ % g 1 ] , % g 2 o r % l o ( a ) , % g 1 l d [ % g 1 ] , % g 2

faster alter nativ e (2 instead of 3 tic ks):

s e t h i % h i ( a ) , % g 1 l d [ % g 1 + % l o ( a ) ] , % g 2

¥ Clear ing registers and memor y; note the use of

% g 0 to stand f or 0

a d d % g 0 , % g 0 , % o 1 s t % g 0 , [ % i 1 ] s t b % g 0 , [ % i 1 ]

0

4 imm22

31

29

28

24

21

Cop yright � 1995 D. Hanson, K. Li & J.P

. Singh

Computer Science 217:

Synthetic Instructions

Page 148

October 12, 1997

Synthetic Instructions

¥ Synthetic instructions or pseudo-instructions are implemented b y the

assemb ler b y one or more

�real� instr uctions

SYNTHETIC

REAL

mo v e register to register m o v src , dst o r % g 0 , src , dst

clear register

, memor y

c l r reg a d d % g 0 , % g 0 , reg

c l r [ address

] s t % g 0 , [ address

]

negate n e g dst s u b % g 0 , dst , dst

n e g src , dst s u b % g 0 , src , dst

increment/decrement i n c dst a d d dst , 1 , dst

d e c dst s u b dst , 1 , dst

¥ See page 85 in the SP

ARC Man ual and Appendix C in P aul

Cop yright � 1995 D. Hanson, K. Li & J.P

. Singh

Computer Science 217:

Bitwise Logical Instructions

Page 149

October 12, 1997

Bitwise Logical Instructions

¥ Gener al f or m

¥ Corresponding C bitwise oper ators;

is a register or a signed 13-bit

n umber a n d

=

&

a n d n

=

& ~

o r

=

|

o r n

=

| ~

x o r

=

^

x n o r

=

^ ~

Cop yright � 1995 D. Hanson, K. Li & J.P

. Singh

Computer Science 217:

Bitwise Logical Instructions, cont� d

Page 150

October 12, 1997

Bitwise Logical Instructions, cont� d

¥ Complement 2� s complement n e g reg s u b % g 0 , reg , reg

1� s complement n o t reg x n o r reg , % g 0 , reg

¥ Synthetic instr uctions

b t s t bits , reg a n d c c reg , bits

, % g 0

b s e t bits , reg o r reg , bits , reg

b c l r bits , reg a n d n reg , bits , reg

b t o g bits , reg x o r reg , bits , reg

e .g.,

b t s t 0 x 8 , % g 1

Cop yright � 1995 D. Hanson, K. Li & J.P

. Singh

Computer Science 217:

Shift Instructions

Page 151

October 12, 1997

Shift Instructions

¥ Gener al f or m

¥ Instr uction f or mat

¥ V acated bits:

s l l or s r l

� ll with 0s

, s r a

� lls with sign bit

¥ F or 2� s complement n umbers

s r a reg , n , reg divides reg b y

s l a reg , n , reg m ultiplies reg b y

shift instr uctions do not modify the condition codes 1 0 reg s l l =

100101

s r l =

100110

s r a =

100111 src

0

0 0 0 0 0 0 0 0

1 0 reg

’’ src

1

0 0 0 0 0 0 0 0

0 . . 3 1

31

29

24

18

13

12

4

Cop yright � 1995 D. Hanson, K. Li & J.P

. Singh

Computer Science 217:

Floating Point Instructions

Page 152

October 12, 1997

Floating P oint Instructions

¥ Floating point instr uctions are perf or med using the � oating point unit

(FPU);

¥ 32 � oating point registers:

% f 0

�

% f 3 1

¥ Floating point load and store instr uctions:

l d

[ address

] , freg

l d d

[ address

] , freg

s t freg , [ address

]

s t d freg , [ address

]

doub les use e v en-odd register pair

¥ Other instr uctions;

src , src1

, src2

, dst denote � oating point registers

f m o v s src , dst mo v e; doub le/quad tak es 2/4 f m o v s

f n e g s src , dst negate;

doub le/quad tak es 1/3 f m o v s

f a b s s src , dst absolute v alue;

doub le/quad tak es 1/3 f m o v s

f s q r t

[ s d q ] src , dst square root

f a d d

[ s d q ] src1 , src2 , dst addition

f s u b

[ s d q ] src1 , src2 , dst subtr action

f m u l

[ s d q ] src1 , src2 , dst m ultiplication

f d i v

[ s d q ] src1 , src2 , dst division

Cop yright � 1995 D. Hanson, K. Li & J.P

. Singh

Computer Science 217:

Floating Point Instructions, cont� d

Page 153

October 12, 1997

Floating P oint Instructions, cont� d

¥ Compar ison and br anching

f c m p

[ s d q ] src1 , src2

� oating point compare

¥ 4 � oating point condition codes

E equal

L less than

G g reater than

U unordered

¥ Use these condition codes with � oating point conditional br anches

see page 38 in SP

ARC Architecture Man ual, ⁄11.5 in P aul

¥ Floating point con v ersions

f [ s d q ] t o i src1 , src2 con v er t single/doub le/quad to signed integer

f i t o

[ s d q ] src1 , src2 con v er t integer to single/doub le/quad

f i t o x rounds to

�e v en�, f x t o i rounds to w ard 0;

register holds an integer

f [ s d q ] t o [ s d q ] src1 , src2 con v er t betw een � oating point f or mats