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load'mult.ijs’
alu_o64
3:0
NB. a and b are each 64-bit summands
NB. the result is a 64-bit sum
"a b =.y.
(64%#2) rep (base x: a) + base x: b
)
a
t11111111111111111111111111111110
base a
4.29497e9
signed_value a
|value error: signed_value
| signed_value a
load’arith.ijs’
signed_value a
2

a =: (64%2) rep _2
a

t11717111711111111111171111111171111111111111111111111111111111111111°0

000 6 o0ooo0o0000OOO0OOCOOOOOOOOOOOOOOOOOOOOOOOOOOODOOODOOODOOOOOOOOOODOOOTIT11
not_equal

last
_l&from
a
111111111111111111111111111111111111111111111T1T1T1T1T1T1T1T1TTTTTTITTITTITYIYIYLO
1 from a

0 from a

_1 from a
0

multl
3:0
("multiplicand’ ; 'multiplier’) =. y.
product=. 64#0
count=. 32
while. 0 not_equal count

do. control =. last multiplier

if. control
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do. product =. alu_64 product ; multiplicand
end.
multiplicand =. (1 drop multiplicand),0
multiplier =. 0 , _1 drop multiplier
count =. <: count
end.
product

6
display
11:26&2
traced_multl ((62#0), 1 1); (3040),1 0
o o +
[product|0 00 0000000000000000000000000000000000000000000000000000000000200 0]

[multiplicand|0 00 00000000000000000000000000O0000O00O00O0O0CO000O000O0OOO00O00CO0O0OOOCOO0COO01I10000O0]
oo S R +
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fom - e +
[multiplier|0 0 0 0 O 0]
pommmmm o o +
fom o +
Imultiplicand|0 0 0 0 0000000 0]
fom o e +
fomm ittt R +
multiplier|0 0 0 0 0 0]
fom e e +
fom o +
[multiplicand|0 0 0 0 0000000 0]
fom e o +
fomm e it R +
[multiplier|0 0 0 0 0 0]
fom i e +
fom e o +
Imultiplicand|0 0 0 0 0000000 0]
fom ittt +
fom ettt +
Imultiplier|0 0 0 0 0 0]
fom o +
fom o +
[multiplicand|0 0 0 0 0000000 0]
oo o +
fom e ettt +
[multiplier|0 0 0 0 0 0]
fom e o +
fom e o +
Imultiplicand|0 0 0 0 0000000 0]
fom o +
o b +
Imultiplier|0 0 0 0 0 0]
fom Tt e +
fom o +
[multiplicand|0 0 0 0 0000000 0]
fom o +
fom T ettt S +
[multiplier|0 0 0 0 0 0]
fom o +
fom e o +
[multiplicand|0 0 0 0 0000000 0]
fom e o +
fommmmm o o +
Imultiplier|0 0 0 0 0 0]
fom et et +
fom o +
[multiplicand|0 0 0 0 0000000 0]
fom = o +
fom o +
multiplier|0 0 0 0 0 0]
fom e o +
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[multiplicand|0 0 0 0 00000000 0]
oo ettt Bt +
tommmm - o +
[multiplier|0 0 0 0 O 0 0]
e R +
oo Sttt T +
multiplicand|0 0 0 0 00000000 0]
e o +
o et et +
lmultiplier|0 0 0 0 O 0 0]
o ettt +
oo o +
[multiplicand|0 0 0 0 00000000 0]
oo o +
oo e ettt +
[multiplier|0 0 0 0 O 0 0]
tommmmm - e +
oo ettt Gt e +
multiplicand|0 0 0 0 00000000 0]
e et Tt +
Fommm e +
Imultiplier|0 0 0 0 O 0 0]
e et et +
tommm e o +
[multiplicand|0 0 0 0 00000000 0]
oo o +
oo e +
[multiplier|0 0 0 0 O 0 0]
Fommm et e et +
oo ettt +
Imultiplicand|0 0 0 0 00000000 0l
oo Rttt e +
R et +
[multiplier|0 0 0 0 O 0 0f
e et et +
Fomm - e +
[multiplicand|0 0 0 0 00000000 0]
oo o +
o Tt +
[multiplier|0 0 0 0 0 0 0]
oo e e e +
oo ettt e e e +
multiplicand|0 0 0 0 00000000 0l
oo Ittt e e +
R ettt +
multiplier|0 0 0 0 O 0 0]
o et e +
o e et e e e e Rt +
[multiplicand|0 0 0 0 00000000 0]
tommm e - +
o - +
multiplier|0 0 0 0 O 00|
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e e +
oo o +
|multiplicand|/0 00 0000000000000000000000000000000000002120000000000000000000000 0]
oo o +
e R +
[multiplierf0 000 0000000000000000000000000O0O0 O]
oo o +
tommmm - - +
multiplicand/0 000 000000000000000000000000000000000011200000000000000000000000 0]
tommmm e o +
e R +
Imultiplier{0 00 000000000000000000000000O0O0O0O0 O]
e et +
oo R +
multiplicand|/0 00 000000000000000000000000000000000011000000000000000000000000 0]
oo Tt +
tommmmm - e +
[multiplier{0 0000000000000000000000000000O0O0 0]
oo T +
tommmm o T +
Imultiplicand/0 000 00000000000000000000000000000000110000000000000000000000000 0]
tommmm e - +
oo o +
Imultiplier|0 0000 00000000000000000000000000 0]
e o +
oo T +
multiplicand|/0 000 00000000000000000000000000000001100000000000000000000000000 0]
oo o +
tommm - o +
Imultiplier|0 0000 00000000000000000000000000 0]
tommmmm Rt +
tommmm e o +
multiplicand|0 00 0000000000000000000000000000000110000000000000000000CO0CO00O0O0O0O0O0O0]
tommmm e - +
oo o +
multiplierf0 000 00000000000000000000000000O0 0]
tommmm - Tt +
oo T +
multiplicand|/0 000 000000000000000000000000000001210000000000000000000000000000 0]
oo o +
e e +
Imultiplier|0 0000 00000000000000000000000000 0]
tommmmm - e +
e o +
Imultiplicand|0 00 000000000000000000000000000001212000000000000000000000000000°0 0 0]
tommmm - e +
oo o +
multiplierf0 000 000000000000000000000000000 0]
oo o +
tommm e - +

[multiplicand|0 00 00000000000000000000000000001100000000000000000000000000O00O000 0]
oo T +
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e e +
Imultiplier|0 000 000000000000000000000000000 0]

[multiplier|0 000 00000000000000000000000000O0O0O0]

fomm - +

000000000000000O0O0O0O 000000000000000O0O0O0O0O0O0O0O0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OOOOOOOOI1IT1O
traced_multl ((62#0), 1 1); (30#0)

R R T e e e TSR +

[product|0 000 0000000000000000000000000000000000O000O000O00O0O000O0O0O00O0O0OO0O0O0O0OO0COOO0CO0O]

Imultiplier(/0 0000 00000000000000000000000000 0]
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e e +
oo o +
|multiplicand|0 00 000000000000000000000000000000000000000000000000000011200000¢0 0]
oo o +
e R +
[multiplierf0 000 0000000000000000000000000O0O0 O]
oo o +
tommmm - - +
Imultiplicand/0 00 000000000000000000000000000000000000000000000000000210000000 0]
tommmm e o +
e R +
Imultiplier{0 00 000000000000000000000000O0O0O0O0 O]
e et +
oo R +
multiplicand|/0 00 000000000000000000000000000000000000000000000000001120000000¢0 0]
oo Tt +
tommmmm - e +
[multiplier{0 0000000000000000000000000000O0O0 0]
oo T +
tommmm o T +
Imultiplicand/0 00 000000000000000000000000000000000000000000000000011000000000 0]
tommmm e - +
oo o +
Imultiplier|0 0000 00000000000000000000000000 0]
e o +
oo T +
multiplicand|/0 00 000000000000000000000000000000000000000000000000110000000000 0]
oo o +
tommm - o +
Imultiplier|0 0000 00000000000000000000000000 0]
tommmmm Rt +
tommmm e o +
multiplicand|0 00 000000000000000000000000000000000000000000000001100000000C0O00O0O0O0]
tommmm e - +
oo o +
multiplierf0 000 00000000000000000000000000O0 0]
tommmm - Tt +
oo T +
multiplicand|/0 000 00000000000000000000000000000000000000000000011000000000000 0]
oo o +
e e +
Imultiplier|0 0000 00000000000000000000000000 0]
tommmmm - e +
e o +
multiplicand|0 00 0000000000000000000000000000000000000000000002100000000000°00 0]
tommmm - e +
oo o +
multiplierf0 000 000000000000000000000000000 0]
oo o +
tommm e - +

[multiplicand|0 00 0000000000000000000000000000000000000000000011200000000000000 0]
oo T +
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fom - e +
[multiplier|0 0 0 0 O 0]
pommmmm o o +
fom o +
Imultiplicand|0 0 0 0 0000000 0]
fom o e +
fomm ittt R +
multiplier|0 0 0 0 0 0]
fom e e +
fom o +
[multiplicand|0 0 0 0 0000000 0]
fom e o +
fomm e it R +
[multiplier|0 0 0 0 0 0]
fom i e +
fom e o +
Imultiplicand|0 0 0 0 0000000 0]
fom ittt +
fom ettt +
Imultiplier|0 0 0 0 0 0]
fom o +
fom o +
[multiplicand|0 0 0 0 0000000 0]
oo o +
fom e ettt +
[multiplier|0 0 0 0 0 0]
fom e o +
fom e o +
Imultiplicand|0 0 0 0 0000000 0]
fom o +
o b +
Imultiplier|0 0 0 0 0 0]
fom Tt e +
fom o +
[multiplicand|0 0 0 0 0000000 0]
fom o +
fom T ettt S +
[multiplier|0 0 0 0 0 0]
fom o +
fom e o +
[multiplicand|0 0 0 0 0000000 0]
fom e o +
fommmmm o o +
Imultiplier|0 0 0 0 0 0]
fom et et +
fom o +
[multiplicand|0 0 0 0 0000000 0]
fom = o +
fom o +
multiplier|0 0 0 0 0 0]
fom e o +
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[multiplicand|0 0 0 0 00000000 0]
oo ettt Bt +
tommmm - o +
[multiplier|0 0 0 0 O 0 0]
e R +
oo Sttt T +
multiplicand|0 0 0 0 00000000 0]
e o +
o et et +
lmultiplier|0 0 0 0 O 0 0]
o ettt +
oo o +
[multiplicand|0 0 0 0 00000001 0l
oo o +
oo e ettt +
[multiplier|0 0 0 0 O 0 0]
tommmmm - e +
oo ettt Gt e +
multiplicand|0 0 0 0 00000011 0]
e et Tt +
Fommm e +
Imultiplier|0 0 0 0 O 0 0]
e et et +
tommm e o +
[multiplicand|0 0 0 0 00000110 0]
oo o +
oo e +
[multiplier|0 0 0 0 O 0 0]
Fommm et e et +
oo ettt +
Imultiplicand|0 0 0 0 00001100 0l
oo Rttt e +
R et +
[multiplier|0 0 0 0 O 0 0f
e et et +
Fomm - e +
[multiplicand|0 0 0 0 00011000 0]
oo o +
o Tt +
[multiplier|0 0 0 0 0 0 0]
oo e e e +
oo ettt e e e +
multiplicand|0 0 0 0 00110000 0l
oo Ittt e e +
R ettt +
multiplier|0 0 0 0 O 0 0]
o et e +
o e et e e e e Rt +
[multiplicand|0 0 0 0 01100000 0]
tommm e - +
o - +
multiplier|0 0 0 0 O 00|
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fomm i +
00000000000000000000000000000000000000000000000000000O0O0OCOOO0O0OOT1T10
traced_multl ((62#0), 1 1); (30%#0),1

R T It T +
|product|0 0 00000000000000000000000000000000000000000000000000000000000020 0}
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[multiplicand|0 0 0 0 00000000 0]
oo ettt Bt +
tommmm - o +
[multiplier|0 0 0 0 O 0 0]
e R +
oo Sttt T +
multiplicand|0 0 0 0 00000000 0]
e o +
o et et +
lmultiplier|0 0 0 0 O 0 0]
o ettt +
oo o +
[multiplicand|0 0 0 0 00000000 0]
oo o +
oo e ettt +
[multiplier|0 0 0 0 O 0 0]
tommmmm - e +
oo ettt Gt e +
multiplicand|0 0 0 0 00000000 0]
e et Tt +
Fommm e +
Imultiplier|0 0 0 0 O 0 0]
e et et +
tommm e o +
[multiplicand|0 0 0 0 00000000 0]
oo o +
oo e +
[multiplier|0 0 0 0 O 0 0]
Fommm et e et +
oo ettt +
Imultiplicand|0 0 0 0 00000000 0l
oo Rttt e +
R et +
[multiplier|0 0 0 0 O 0 0f
e et et +
Fomm - e +
[multiplicand|0 0 0 0 00000000 0]
oo o +
o Tt +
[multiplier|0 0 0 0 0 0 0]
oo e e e +
oo ettt e e e +
multiplicand|0 0 0 0 00000000 0l
oo Ittt e e +
R ettt +
multiplier|0 0 0 0 O 0 0]
o et e +
o e et e e e e Rt +
[multiplicand|0 0 0 0 00000000 0]
tommm e - +
o - +
multiplier|0 0 0 0 O 00|
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e e +
oo o +
|multiplicand|0 00 000000000000000000000000000000000000000000110000000000000000 0]
oo o +
e R +
[multiplierf0 000 0000000000000000000000000O0O0 O]
oo o +
tommmm - - +
Imultiplicand/0 000 00000000000000000000000000000000000000001100000000000000000 0]
tommmm e o +
e R +
Imultiplier{0 00 000000000000000000000000O0O0O0O0 O]
e et +
oo R +
multiplicand|/0 00 000000000000000000000000000000000000000011000000000000000000 0]
oo Tt +
tommmmm - e +
[multiplier{0 0000000000000000000000000000O0O0 0]
oo T +
tommmm o T +
Imultiplicand/0 000 00000000000000000000000000000000000000110000000000000000000 0]
tommmm e - +
oo o +
Imultiplier|0 0000 00000000000000000000000000 0]
e o +
oo T +
multiplicand|/0 00 0000000000000000000000000000000000000012100000000000000000000 0]
oo o +
tommm - o +
Imultiplier|0 0000 00000000000000000000000000 0]
tommmmm Rt +
tommmm e o +
multiplicand|0 00 00000000000000000000000000000000000001210000000000000000000°0 0 0]
tommmm e - +
oo o +
multiplierf0 000 00000000000000000000000000O0 0]
tommmm - Tt +
oo T +
multiplicand|/0 000 000000000000000000000000000000000001220000000000000000000000 0]
oo o +
e e +
Imultiplier|0 0000 00000000000000000000000000 0]
tommmmm - e +
e o +
multiplicand|0 00 00000000000000000000000000000000000110000000000000000000000 0 0]
tommmm - e +
oo o +
multiplierf0 000 000000000000000000000000000 0]
oo o +
tommm e - +

[multiplicand|0 00 00000000000000000000000000000000001100000000000000000000000 0 0]
oo T +
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[multiplier[0 00 000000000000000000000000000O0 O]
fom o +
fom o +
multiplicand|0 00 00000000000000000000000000000000011000000000000000000000000 0 O]
fom o e +
fomm ittt R +
multiplier[0 0 00000000000000000000000000O0O0O0 O]
fom e e +
fom o +
[multiplicand|0 00 0000000000000000000000000000000011000000000000000000000000°00 0]
fom e o +
fomm e it R +
[multiplier|0 00 000000000000000000000000000O0 Q0]
fom i e +
fom e o +
Imultiplicand|0 00 0000000000000000000000000000000110000000000000000000000000°0 0 0]
fom ittt +
fom ettt +
[multiplier|0 000 000000000000000000000000O0O0O0 QO]
fom o +
fom o +
[multiplicand|0 000 000000000000000000000000000001100000000000000000000000000°00 0]
fom o +
fom e ettt +
[multiplier|0 00 0000000000000000000000000000 Q0]
fom e o +
fom e o +
multiplicand|0 00 000000000000000000000000000002212000000000000000000000000000°0 0 0]
fom o +
tommmmm Rt +
[multiplier|0 000 000000000000000000000000O0O0O0 O]
fom Tt e +
fom o +
[multiplicand|0 000 000000000000000000000000000120000000000000000000000000000°00 0]
fom o +
fom T ettt S +
[multiplier|/0 000 00000000000000000000000000O0O0 0]
fom o +
fom e o +
Imultiplicand|0 00 0000000000000000000000000001100000000000000000000000000000°0 0 0]
fom e o +
tommmmm - e +
[multiplier[0 00 000000000000000000000000000O0 Q0]
fom et et +
00000000000O00O0000O00OO00O0OO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOODTITILO

alu_64m
3:0

NB. product and b are each 64-bit summands
NB. the result is a 64-bit sum

("b" ; 'control’) =. y.

if. control
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do. product =: (64#2) rep (base x: product) + base x: b
end.
)
signed_value multIm ((62#0), 1 1); (30#0),1 0
6
alu_32
3:0
NB. a and b are each 32-bit summands
NB. the result is a 32-bit sum
("a" ; 'p") =.y.
(32#2) rep (base x: a) + base x: b
)

a =: (31#1),0

b=: (304#0), 10

alu_32 a;b
00000000000000000000000000000CO0O0O

c =: 32#1

alu_32 b;c

00000000000O0000OO0O0OO0O0OOOOOOOOOOOO0T1
a
t11111111111111111111111111111110
b
0000000O0O0O0COOOOOOOOOOOOOOOOOOOOTIO
c
11111111111111111111111111111111
base alu_32 100 ; 28
128
mult2 ( (304
000000O00QO
mult2 (0,3
0011111
base mult2 (0,3
461168601413242060
base 0,31#1x
2147483647
(base 0,31#1x)"2
4611686014132420609
base mult2m ((30#0), 1 1); (30#0),1 0

304

) ),1 0

0), H 0#0),
00 00000000000000000000000000000000000000000000000000110
1#1);0,31#1
11 111111111111111111111000000000000000000000000000OO0O0OOO01
);0,31#1

— o w o

#

O = o o

6




